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PEEFACB. 

The  task  that  I  h&ve  attempted  to  perform  in  tbe  present  memoir,  is  a 
very  difficult  ooe,  and  I  feel  that  it  lia*  been  accomplished  very  imperfectly. 

It  ia,  namely,  from  tbe  study  of  the  very  small  material  represented  In 
the  fanna  of  tempente  North  America,  to  induce  entomologists  to  investi- 
gate those  Coleoptera,  which  have  been  heretofore  classed  as  Cureulianida 
and  some  allied,  but  ill-deflned  families,  flrom  a  completely  new  standpoint, 
whereby  they  become  isolated  i^m  all  other  Coleoptera. 

The  characters  which  render  necessary  this  isolation  of  the  Rhyncho- 
phora  have  been  already  exposed  by  me  in  some  short  memoirs,!  ^^^ 
their  value  lias  been  recognized  by  several  systematlsls  of  excellent  ability, 
althongh  not  to  the  extent  to  which  I  hope  the  present  effort  will  render 
them  acceptable.  These  characters  are  mainly  to  be  found  in  the  form  of 
tbe  basi-lateral  elements  of  the  head  and  prolhorax  on  the  under  surface  of 
the  body,  and  will  be  detailed  in  tbe  Introduction. 

By  these  peculiarities  of  structure,  as  well  as  by  their  food,  the  Rliyn- 
chophora  are  restricted  toamore  uniform  type  of  organization  than  ia  exhi- 
bited in  the  normal  Coleoptera;  but  at  the  same  time  being  represented  by 
an  immense  number  of  species,  the  generic  modifications  are  very  varied. 
The  difflculty  of  tabulating  these  generic  forms  iu  a  manner  to  exhibit  their 
relaUons  to  each  other  is  therefore  greatly  increased. 

I  have  previously  expressed  my  opinion  that  the  Rhynchopbora,  being 
the  lowest  type  of  Coleoptera,  are  therefore  geologically  the  oldest.  Re- 
garding then  the  fixity  of  insect  types,  as  shown  by  the  resemblance  of  an- 
cient  forms  to  those  of  the  present  time,  the  uniformity  in  food  and  manner 

•8eeProce«(IlngB,inG,<Ua|NoT.  IHh);  662(Dec.  ITth), 
t  Vide  infra.  Introduction,  p.  Iz. 


,  Google 


Vlll  PREFACE. 

of  life,  and  tbe  immense  number  of  genera  in  this  complex,  with  niiich  we 
are  dealing,  we  liave  a  right  to  expect  that  there  tvitl  be  a.  proportionallj- 
Iflrgcr  Burvival  of  unchanged  descendants  of  those  species  or  genera  which 
were  first  introduced.  We  will,  therefore,  have  a  more  perfect,  Bcries  of 
connecting  forms  than  can  be  found  in  other  orders  of  insects,  whose 
metlioda  of  life  expose  them  to  the  influences  of  destruction  or  modiflcaiion 
by  external  circumstances. 

Nevertheless,  the  arrangement  which  I  have  adopted,  will  show  in  the 
larger  groups  or  tribes,  a  dominance  within  the  limits  of  each  tribe  of  one 
typical  modilicalion  of  structure,  with  variations  in  the  direction  of  modi- 
fications which  become  dominant,  and  definitive  in  other  tribes. 

It  ilius comes  to  pass  that,  neglecling  the  essentialcharactersof  the  tribe, 
to  which  the  species  may  properly  belong,  the  clellnition  of  the  genus  will 
approximate  in  language  very  closely  to  that  of  some  other  genus,  beioag- 
ing  toa  very  distinct  patt  of  the  series. 

In  other  words,  the  genera  belonging  to  several  trilws  will  agree  with 
each  other  in  similar  characters  of  less  value  than  the  tribal  characters. 

What  I  have  just  said  regarding  genera  is  equally  true  In  respect  to 
species.  Tlie  form,  color  and  sculpture  in  many  instances  are  repeated  in 
tribes  which  from  their  geographical  distribution  and  method  of  life  can- 
not be  supposed  to  have  any  immediate  genetic  derivation.  Instances  of 
this  kind  of  resemblance  will  be  mentioned  both  in  the  Introduction,  and 
in  the  bod;  of  the  memoir. 

■  I  have  no  theory  to  propound  regarding  this  very  complex  system  of 
cross  resemblances.  They  are  certainly  not  the  result  of  mimicry,  and  pro- 
bably not  of  natural  selection,  or  any  other  name  of  an  idea  whicli  has  yet 
been  suggested.  A  deeper  insight  into  tlie  phenomena  of  organic  nature, 
wliich  may,  perhaps,  be  acquired  by  our  successors  would  give  us  a  more 
reasonable  explanation  ot  these  resemblances  * 

Hy  best  thanks  are  due  to  my  excellent  collaborator  Dr.  Q.  H.  Ilorn, 
for  his  car<;fui  study  and  classification  of  the  family  Oliarhyntkida,  cer- 
tainly oneof  the  most  difficult  among  the  Khjnchiphora  and  next  to  tbe 
genuine  Garculionidm,  the  largest.  I  also  one  my  kindest  acknowledg- 
ment to  Mr.  G.  W.  Beifrage,  for  a  large  series  of  specimens  from  Texas;  to 
Messrs.  H.  O.  Hubbard  and  E.  A.  Schwarz,  for  very  fhll  series  from  Michi- 
gan and  Florida;  to  the  Museum  of  Comparative  Zoology  of  Cambridge  for 
the  loan  of  the  Zimmermann  collection,  mostly  from  the  Southern  States; 
and  to  Messrs.  E.  P.  Austin,  W.  Jttlicii,  and  Prof.  C.  V.  Hllcy  for  large  ' 
sets  of  specimens  from  various  parts  of  the  country.    Other  friends  have 

•Mr.  A.R.  WnllncitDhlHgiig^resttvcnililress  to  the  liinlogtRal  t^cclian  of  tlie 
Britlxb  AMOClallon  for  Llic  Advunccmcn  t  of  St'loncR.  Iiold  at  UIiU'row,  1K7G,  baa 
eipreBsud  hi innelf  quite  clearly  concerning  tlic  InadeiiUHlo  explanation  of  the 
rcsemblanfCH  between  otOvclsordlverHC  Kcticra,  tribes  and  KimlUes,  which  has 
thus  fur  been  ulTcri'd.  Ho  comuicnli  at  length  on  a  wrlaln  relation  bclweco 
color  and  locallly,  not  dependent  on  protivtlve  t^ndcnrlOH.  Tbls,  bowcver,  ta 
only  one  of  several  groups  of  curious  IkctH  whlcb  will  be  develoiicil  by  more  pro- 
longed and  minute  obaervatlon.    Vidt  Nature,  Sept.  7lh,  J(57(!.  p.  *». 
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also  assifitei^  me  id  proportion  to  the  extent  of  their  respective  collections, 
and  to  tliera  also  I  return  thfuiks. 

It  19  only  jQslice  to  a  mosier  spirit  in  Zoology,  who.wiih  more  imperfect 
knowledge  of  facta  than  we  possess,  was  endowed  with  deeper  Intuition 
than  is  usually  given  to  maji,  that  I  should  conclude  this  preface  with  the 
following  quotation  from  Oken'a  Physiophilosophy  3536.*  What  he  dis- 
cemed,  I  have  endeavored  to  demonstrate. 

"I  have  also  declared  the Rbynchophora  to  be  the  lowest  and  thcLamel- 
licomes  the  uppermost  in  rank.  A  view,  which  at  present  appears  to  be 
generally  adopted." 

PhiUtdftpriia.  Dtetmhtr  23d,  1876. 

•  ELpmcnlH  orPtiyslopbltoaophj,  bj-  Lorenz  Oken,  M.D.,  from  the  airman,  by 
Alfred  Talk.  London,  Ray  Society,  1S4T.  Tba  remainder  of  the  section  cited  may 
be  read  with  profltby  all  studenta  dlspoaed  lo  acecpt  wonis  of  advice  from  one 
wbo  wa«  well  <iuallfled  to  give  Instruction ;  but  It  la  too  long  lo  be  quoted  on 
tbe  present  occasion.  Ihongh  t«emlng  with  thoughts  suggent I ve  of  mnch  that 
baa  lince  been  adopted,  without  due  reference  to  the  original  source. 
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Rhj-DchopboTous  Coleoptere  are  those  in  which  tlie  posterior  lutcml 
eleiuenls  of  the  head*  and  prothoraxt  coalesce  on  the  median  line  uf  tlie 
under  surrace  of  tlie  body,  so  as  to  unite  by  a  siDgle  suture. 

To  the  first  of  these  cliaraciers  there  Is  no  exception  in  the  wide  range 
of  (lie  existing  Coleopterous  insects  ;  to  the  second  there  are  two  notable 
discrepancies.  Tlie  flrst  is  2fematidium,t  commonly  classed  with  the 
Colydiida,  the  other  Is  the  genus  Cotiyph%t*,\  which  has  been  considered 
as  belonging  to  the  Tenebfionida,  from  the  other  memberB  of  which  it 
differs,  not  only  by  the  structure  of  the  under  surface  of  Ihe  prostemum, 
but  hy  other  characlers,  which  require  future  study  for  a  proper  apprecia. 
tion  of  their  importance. 

I  might  rest  the  definition  of  the  Rhynchophora  at  this  point,  and  pro 
ceed  to  indicate  the  different  series  and  families  into  which,  according  to  thi- 
system  I  have  developed,  these  insects  should  he  divided,  but  before  doing 
BO,  there  appear  to  me  certain  relations  tictwcen  the  members  of  this  suli- 
order,  which  are  well  worthy  of  attention;  and  certain  characters  which  I 
bare  not  had  time  to  investigate  fully,  but  which  are  indicated  for  the 
guidance  of  those,  who  will  in  future  adopt  the  views  herein  set  forth, 

Tliere  arc  also  certain  characters  common  to  all,  or  nearly  all  Rhyncliopli- 
ora,  luoet  of  which  I  have  mpnlioned  in  the  two  essays  citc<1  below,  | 
but  which  for  convenience  may  be  here  briefly  recapitnlatcd  ; 

Ist.  There  are  no  soft,  larval,  or  imperfectly  chiUniKcd  forms,  or  form!' 
with  short  elytra,  exiMtsed  wings,  or  gn^atly  multiplied  antcnnal  Joints. 
Bueh  as  are  of  fi-equent  occurrence  among  the  normal  Coleoplem. 

2d.  There  are  none  in  which  the  aide  pieces  of  the  prolborax  are  separated 
by  suture  from  the  pronotum,  and  very  few  in  which  even  .the  lateral 
margin  is  indicated ;  in  many  the  proslemal  sutures  are  distinct,  but  in 
some  even  these  are  obliterated. 

3d.  In  none  are  the  front  coxal  cavities  open  posteriorly,  though  in  some 

•  Lc  Conte.  Aracrlcnn  NiHurallsC,  Feb.,  l«Ta.  ix,  112. 
t  l»c  ContP.  Amerlcnn  Journal  of  Science  nnd  Arts,  July,  ISS7. 
;  This  geoua  bu  been  recently  deiwrlbed  by  Iteltter,  Vcrliandl.  uolurfarsch. 
VerelnoK   la    Brunn,  ISItt,  as  belonging  to  the   TrogotUidir,  under  tlic  nmnc 
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tlie  corncoua  plate  formeil  by  the  coalescence  of  tlio  posterior  Internl 
clemeiils  ( cpimem)  is  very  narrow  ;  nnd  in  other  cuses  [Bnri«,  &c.  i  (lie 
pdslerior  part  of  the  prosternum  is  thickeneil  and  overlies  the  suture  on  the 
meditin  line,  hut  witliout  coming  into  contact        h  d  m 

4lh.  The  ventral  segments  never  exceed  fl  n  ni  nd    h     firs 

and  second  are  usunlly  larger  and  more  closei    con  d        q     n  n 

connate,  willi  partially  obliterated  suture :  tb     fi  ni  g 

tlian  the  fourth,  sometimes  about  equal  to  It. 

Gtli.  Wlien  llicrc  is  any  appreciable  differs        b    w 
HRually  manifested  by  a  greater  elongaiion  o     h    beak        h    f        nd 
editing  its  use  aa  au  accessor}  organ  of  genera  u   k    g  ra 

linn  in  wblcli  the  csg  is  subsequently  placed  b     h        ft        mm  n 

pnshcd  down  by  the  btak 

Qtb.  The  other  sexual  difference  is  in  tlic  ad        n  d 

nnali  segment  to  tlic  (J'lf    this  character  i         u  n 

several  fiimilli's,  the  mor|»hological  rciiresenta  g 

beinj^  completely  retracted  and  covered  by  the  pygidiuii  In  oil  rs  tl  Is 
seginenC  is  visible  only  from  beneath,  simulating,  the  fore  a  s  xtb  en- 
tral. 

7th.  The  very  rare  occurrence  of  articulated  movable  spurs  at  the  end 
of  the  tlbiEc;  it  is  seldom,  indeed,  that  more  than  one  llxcd  mucro  occurs, 
and  in  the  species  In  which  the  tarsi  are  inserted  laterally  near  the  tip.  this 
mucro  becomes  fre<iuently  elongated  and  curved :  the  outer  angle  of  the 
tip  is  iu  these  instances  quite  often  prolonged  into  a  curved  dlgiiailon,  like 
the  terminal  tooth  of  the  front  tibiw  of  some  Scarilini,  of  ibe  family 
Ciimbiila. 

8tli.  The  head  is  most  frequently  prolonged  in  front  of  the  eyes,  forming 
a  beak,  wbicli  is  usually  narrower  than  the  front,  and  frequently  very 
slender.  A  flattened  prolongation,  similar  to  a  beak,  occurs  in  some  genera 
of  Cacttjida,  Pffthida  and  (Edemeridm,  but  not  elsewhere  in  the  normal 
Coleoplera. 

Olli.  In  the  vast  majority  of  species  the  labrum  is  wanting;  in  some 
ScolytMte  it  is  feebly  developed,  but  is  present  in  normal  form  only  in 
Rhinomae«ridm  and  ArUhrMdix. 

10th.  Except  in  Rhtnomacerida  and  Anthribida  the  ))ulpi  are  short  and 
rigid,  with  the  joints  diniinishing  in  size;  In  those  families  they  urc  slender 
and  flexible,  as  in  normal  Coleoptera. 

tUh.  Iu  those  genera  in  which  the  bind  tibiiGarutrunuiie  and  margined 
at  lip.  forming  a  surface  cn1le<l  a  corbel,  Ihis  surface  may  Ire  glabrouM  or 
scaly.  In  normal  Coleoplera  (hey  are  always  glabrous,  and  in  llypnerph- 
at-ii  alone  tbey  are  densely  clotlicd  with  hair." 

13lb.  A  (lecullar  ridge  on  the  inner  surface  of  the  elylra,  into  which  Ibe 
lUH-ending  margin  of  the  metatboracic  epimera  and  ventral  se^ients  fit, 
giving  great  finiuiess  and  solidity  to  the  hinder  part  of  the  body.     This 

•  LiCoiilf,  Trans.  .\ni.  Ent.  Soc.  v.MO. 
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ri()<:c  U  rarely  wnnting:  and  i»  reprcacDied  aiuong  normal  Colvopieru,  sii 
far  us  I  liiwe  exnmtned,  unly  in  ceriain  Bupreiitiil<e. 

TUI^£e  characters  lakca  collectively,  in  addition  to  the  two  fundamcDIul 
defining  characicrB  first  mentioned,  indicate  a  profound  dilTereiicu  in  or- 
pinjzation,  nbicli  isolates  tliu  Ithyncbuphora  from  all  other  Coleoptera. 
Fruni  this  isolation  results  the  necessity  of  classifying  them  upon  oilier 
characters  than  those  which  arc  found  useful  in  dcllning  series  and  fanii- 
lii's  in  the  normal  Coleopteni  The  preat  rescinhlaDCC  in  gcui'nd  apiH'iir- 
HDce  of  ihe  insects  of  this  ty|>e,  and  the  endeavor  lu  consider  tliciu  us  only 
■  family  in  the  whole  series  of  Coleoplcra,  has  caused  the  characters  used  in 
this  memoir  to  be  eilher  undervalued  or  overlooked.  I  believe,  however, 
tliat  when  attention  is  directeil  to  them,  and  to  certain  other  characters, 
which  I  huve  not  had  time  to  fully  invcMigale,  llic  arrange  men  I  of  these  in- 
sects into  nuliirai  croups  will  be  found  as  simple  and  inteliigihie  as  that  of 
the  normal  Coleoptera. 

Among  the  investigations  which  yet  remain  imperfcci,  I  would  mcnlion 
as  s))eciaily  deserving  of  allention,  the  stritiulating  organs.  There  are  In 
some  genera  spaces  on  the  inner  surface  of  the  elylra,  whicli  have  a  jtearly 
lustre,  and  which  are  probably  capable,  by  friction  against  Ihe  ascciid- 
ing  nuii^in  of  Ihe  ventral  segments,  of  producing  a  sound.  I  have  mcD- 
lioneil  these  under  the  genus  LUironotiis,  of  tlic  Phytonomini,  but  they  arc 
present  in  many  genera  of  otlicr  trilius,  and  in  fact,  the  CoaotracheU  auA 
many  others  are  known  to  emit  a  squeaking  sound. 

The  homologies  of  ihs  parts  of  the  head,  by  reason  of  which  the  front  por- 
tion lieciimcs  extended  into  a  beak,  and  the  basal  piece  on  the  under  surface 
(which  se|>a rales  llie  gular  sutures  in  tioruial  Coleoptera)  disappears,  arcalso 
worthy  of  allention:  so  loo  are  the  larvie,  with  the  view  of  discovering 
some  i^eneral  chamctersin  which  they  differ  from  tliose  of  other  Coleoptera. 

A  more  careful  study  should  also  be  made  of  the  anlennie  of  the  Seiilg- 
tida.  by  specimens  mounted  in  Canada  balsam,  so  tliat  the  homologies  of 
Ihe  joints  of  Ihe  funicle,  when  they  disappear  may  be  ascertained.  The 
subject,  as  treated  in  this  memoir,  is,  I  may  say,  barely  sketched,  and  will 
yield  to  others,  who  may  devote  labor  to  il,  not  only  the  correction  of  errors 
I  have  rmwle,  but  many  new  truths  and'  generalizations  greater  in  value 
than  those  lo  which  I  have  attained. 

The  afllnilies  of  Ihe  families  of  Ithynchnphora  among  themselves,  and 
their  resemblances  lo  various  series  or  families  of  the  normal  Coleoptera 
remain  to  be  indicated. 

The  typical  Bhynehophora,  CnrcuUonidir,  while  exhibiting  in  the  dif- 
ferent tribes  characters  which  are  more  individualized  and  ciitubined  wilh 
special  structures  in  tlie  other  families,  occupy  a  central  ikmi  I  ion  around 
which  the  latter  may  lie  groupi'd. 

The  BMnomtKaridir,  hy  the  presence  of  a  labrum  and  Hevible  palpi,  as 
well  ashy  the  general  form  of  lM)dy,and  ll-joint.tl,  non  geniculate  antcnnip, 
indi<5ite  a  resemblance  lo  RhiaoMmuf,  &c.,  of  the  Pgthida.  The  Ot.'o- 
Thj/ndiiJte,  in  the  trilws  with  large  mentuin,  and  the  BriieftjeerWiF  siiow 
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stroug  aaalogj  with  the  higher  TtTUbrionidig,  in  which  the  bnccal  cavity 
is  entirely  closed  by  tlie  mentum. 

By  the  gradual  olisolescence  of  the  di.'ciduous  miiDd<bularappeDdagc,aD(l 
the  scar,  whicU  is  its  niittiral  consequent,  the  Otiorhynchida  pass  almost  in- 
sensibly into  Ihe  OurcuHoaidir.  Tiic  last  naDied  family  tlimugh  the  Krt- 
rhinlni  is  affiliateil  with  the  Bkynchitida,  and  through  the  Bariai  with  ttie 
Calandriia  and  CoMonidm. 

The  Ujftattet  group  of  Itie  Seolytidm  shows  strong  afflnities  with  the  Co»- 
tonida,  and  a  slight  reversion  towards  the  Cryptorhynchini  of  Ihe  Curcw- 
Ihnida. 

The  Brenlhida  are  isolated,  and  indicate  a  rcktionshlp  which  is  neither 
of  afDnity  or  analogy,  but  rather  of  c<)nlcm|K>raneousorigin  with  Hypoeeph- 
alidts,  Bkytodida,  Cuperida,  and  perhaps  some  other  families  of  normal 
Coleoptera,  wliicli  have  been  yet  imperfectly  Btudied.  Nevertheless,  by 
certain  abnonnal  genera,  not  occurring  in  our  fauna,  they  exhibit  a  re- 
semblance in  some  characters  to  the  subfamily  Platypodida  of  the  Beoly- 
tida,  and  connect  both,  by  their  resemblances  with  the  Oolydiidm  of  the 
Clavicorn  series  of  normal  Coleoptera.* 

Some  of  the  Scolylida  in  fonn  and  general  appeftraoce  resemble  the  feebler 
groups  {Ckoragui,  &c.)  of  the  Anthrttida,  but  the  characters  of  the  latter 
are  so  peculiar,  that  they  must  be  viewed  as  a  synthetic  iype,  combining 
resemblances  to  very  diverse  series-  The  form  of  the  meutuni,  if  I  have 
interpreted  it  correctly,  is  found  only  in  the  Adephaga  [AmphUoa'),  while 
the  great  sexual  differences  In  the  length  of  the  antenniE  occur  only  in  the 
Cerambycido',  The  well  developed  labrum,  filiform  flexible  palpi,  straight, 
11-jointed  antennee.  and  epipleurae  indicate  a  higher  organization  than  ia 
found  In  other  Rhyncbophom.  The  complete  consolidation,  without  su- 
tures, of  the  elements  of  the  under  surface  of  the  bend  and  prothorax,  indi- 
cate a  progress  along  the  line  of  true  Rhynchopboroue  devekipment,  upon 
which  I  have  based  the  two  fuudnmeDtal  defining  characters.  The  pro- 
gress in  this  instance  has  been  carried  so  Ikr  as  U>  cause  the  disappear- 
ance of  these  very  cliaracters.  If  any  resemblance  to  the  normal  Coleop' 
tera  could  be  seen  to  replace  them,  the  Anthrt'bidm  would  be  removed,  as 
has  been  done  with  the  Bruchida,  to  some  oilier  part  of  the  system.  But 
this  is  not  the  case,  and  they  must  remain,  therefore,  as  the  eipression  of 
the  most  perfect  development  thus  far  attained  in  the  Rhynchophoroos 
type.t 

The  classiflcalion  here  adopted  is  simply  that  set  forth  by  me  In  the 
memoirt  above  cited,  which  was  read  before  the  National  Academy  of 


t  In  this  conneotlon  It  Is  Important  to  remark,  that  vhlle  the  food  of  the 
Rtiyncbophom  In  nltiiont  unlversnlly  vegeluble  tissues,  oltlicr  living  or  Jcad, 
Brachytariiti  la  a  pamBlle  upon  a  Hemlptcron.  ur  the  genus  Cacitit,  na  unrnited 
by  A'ordHnper,  Stettin  Enl.  Zeltiiiig.  ISW,  p.  23(1;  LaKonl..  Oen.  Col.  vll.  Ml. 
n  Naturalist,  July,  VSlt. 
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Sciencea,  st  the  seaiion  held  at  WasbiagtoD,  April,  1674;  I  have,  boweTer. 
len  oDt  tbe  faaiiliei  Braeht/eeridm,  AmyeUrtda  and  Beliia,  deflned  in 
Ibat  esMf ,  bnt  which  aie  not  repreeented  in  our  fftuna. 

There  ue  three  aeries,  compoeed  of  eleven  fomilles,  represented  In  Tem- 
perate and  Arctic  North  America,  which  may  be  diagnosed  as  foilows  : 

L  Abdomen  ^$  alitie ;  pjgidinm  small,  elTtra  without  lateral  fold  on 

inner  snr&ce. HAPIiOO-ASTBA. 

Labram  distinct,  mandibles  flat,  simple Rhlnomaoerldse. 

Labmm  wanting : 
Mandibles  flat,  toothed  on  outer  and  inner  edge  RhynohitlcUe. 

"         stout,  pincer -shaped AttelabldfB. 

n.  Abdomen  ^  9  disahuilar ;  (^  with  an  additional  anal  segment ;  pjgid- 
iam  large  ;  elf  tra  with  acute  lateral  fold  on  in- 
ner surface AIiLOQASTBA. 

A.  Antennx  with  annulated  or  solid  cinb. 
Tarsi  narrow,  setoee. 

Gular  margin  prominent,  prostemum  esca- 
lated    Byrsopidte. 

TareiditaledgUBually  with  abnish  of  hair  beneath. 

Mandibles  with  deciduous  tip,  leavingascar  OtlorliynobideB. 
Mandibles  wiihont  scar,    usually  pincer- 
shaped OuroullonidsB. 

B.  Antennte  with  ten  or  eleven  distinct  Joints Brenthidse. 

III.  Abdomen  <f  $  alike ;  elytra  with  a  distinct  lateral  fold  on  the  inner 
surface HBTEBOaASTEtA. 

A.  Pygidium  vertical  Ot  declivous  : 

Antenna  genicnlate,  clubbed  ;  labmm  want- 
ing ;  last  spiracle  covered  by  ventral  seg- 
ments    OalandridsB. 

Antennffi  straight ;  labram  diatinct ;  last  spir- 
acle not  covered  by  ventral  segments  ;  py- 
^dium  deeply  notched  to  receive  saiural 
apes  of  elytra. Anttaribldse. 

B.  Pygidlnn  horizontal,  smaller : 

Antennn  genicalate,  clubbed  ;  terminal  edge 

of  last  ventral  segment  acute,  surrounding 

the  last  doraal ;  tibix  generally  compressed 

and  serrate Soolytddee. 

Anten'Die  straight,  with  annulated  club  ;  max- 

illaa  very  large,  palpi  and  llgnia  feeble AplonldSB. 

Among  tbe  genera  and  species  described  in  tbe  presetlt  memoir,  there 
will  doubtless  be  many  which,  with  more  extended  cotnparlsons,  will  be 
found  identical  with  those  which  occur  in  other  regions.    It  will  be  a  Just 
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criticlBin,  that  I  have  failed  to  identify  them  with  those  alreatly  in  the  books. 
In  explanation  of  this,  I  would  aay  that  I  have  defined  the  tribes,  genera 
and  species,  in  many  instances,  by  characters,  which  have  been  unnoticed 
or  neglected  by  previous  investigators  ;  and  flndiog  that  quite  frequently, 
species,  having  a  strong  external  rcsemblnncc,  differed  by  structural  charac- 
ters of  great  momeni,  I  did  not  feel  warranted  in  applying  to  thorn  names 
given  to  species,  which  agreed  with  them  in  Iho  outline,  vestiture  and' 
sculpture  of  the  larger  parts  of  the  body,  bat  which  have  been  described 
from  other  zoological  districts.  It  will  be  easy,  by  the  aid  of  the  Btruciural 
characters  which  I  have  given,  to  identify  my  species  with  the  types  exist- 
ing in  European  cabinets.  I  would  rather  that  those  I  have  named  would 
sink  into  synonymy,  than  that,  in  the  present  condition  of  science,  I  should 
appear  toteach  false  ideas  regarding  geographical  distribution,  which,  when 
carefully  studied,  must  give  us  important  aid  In  attaining  a  knowledge  of 
the  causes  ond  development  of  the  existing  order  of  things. 
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Family  I.     RHINOMACERID^. 

Mentum  tianBverse,  small,  emarginate  ■□  fkiat,  Bupported  on  a  very 
broad  gular  peduncle  :  ligula  and  palpi  Bmall. 

3Caxillte  exposed,  lobes  short,  ciliate  nt  tip,  inner  one  very  sliorl ;  palpi 
4-jointed,  cylindrical,  well  developed.  Mandible*  flat,  curved,  acute, 
tootbed  OD  tbe  inner  side. 

Anteameinsertedatthesideof  the  beah  near  the  end,  11-Joinled,  straight, 
first  joint  a  little  stouter  than  the  second,  bnt  not  longer,  Joints  2 — 6  nearly 
equal,  7  and  8  a  little  shorter  and  broader,  9 — 11  forming  an  elongate  loose 
club,  tbe  last  joint  oval,  pointed,  divided  transversely  near  the  tip.  Ail 
the  joints  are  sparsely  pilose,  and  those  of  the  club  are  covered  with  sensi- 
tive sur&c«. 

Head  prominent  not  deflexed,  eyes  conve.i,  prominent,  rounded,  not  very 
finely  gtanulated  ;  beak  as  long  as  the  prothorai,  rather  flat,  narrowesl 
about  the  middle,  wider  at  base  and  tip;  without  antennal  grooves.  La- 
brum  distinct. 

Prothorax  truncate  before  and  behind,  sides  convex,  prostemal  sutures 
distinct,  widely  separated,  parallel  in  front,  then  curving  inwards,  and  at- 
taining the  coxal  cavity  about  the  middle  of  its  outer  margin  ;  coxal  cavi- 
ties rounded,  confluent. 

Hesoetemum  flat,  pointed  behind  at  the  middle,  coxal  cavities  rounded, 
confluent;  trochantin  large;  epimera  transverse,  oblique,  attaining  tlie 
trochantin. 

Helastemum  rather  long,  side  pieces  narrow,  slightly  dilated  exlcrnaily 

Elytra  covering  the  pygidium,  rounded  at  tip,  without  epipleurte,  and 
without  fold  on  tbe  inner  surface  near  the  side. 

Abdomen  with  flve  free  ventral  segments  nearly  equal  in  length. 
separated  by  straight  sutures,  intercoxal  process  acute  ;  dorsal  segments 
coriaceous,  nearly  equal  in  length,  the  last  more  corneoua,  articulating  with 
the  last  ventnl  ;  anal  segment  of  (^  convex,  not  very  prominent ;  side  mar- 
gin of  abdomen  acute,  but  not  flttlng  into  an  clytral  groove. 

Anterior  coik  prominent,  contiguous  ;  middle  coxk  rounded,  contiguous ; 
hind  coxR  transverse,  slightly  separated  by  the  acute  intercoxal  process, 
and  extending  to  the  side  of  the  abdomen- 
Legs  slender,  not  elongated,  libis  truncate  at  tip,  middle  and  hind  pair 
with  small  terminal  spurs  ;  tarsi  brush-like  beneath,  4-jointed,  third  joint 
brood  deeply  bilobed,  claws  divergent,  simple  or  slightly  broader  at  base 
(in  our  species). 

This  fiunily  contains  a  few  species  inhabiting  the  nortliem  temperatt' 
sone,  and  depredating  on  the  male  flowers  of  coniferous  trees  ;  in  which 
the  eggs  are  deposited.  As  I  have  observed  on  a  former  occasion,  this 
family  is  a  synthetic  or  imdifferentiated  type  in  which  the  Bhynchophora 
make  the  nearest  approach  to  tlie  lower  Heteromera ;  it  is  therefore  inter- 
FROO.  AHER.  PBILOe.  80C.  XT.  96.  A 
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esting  lo  see  that  it  clings  to  a  very  ancient  and  synthetic  type  of  vcgo- 

Oar  species  all  belong  to  one  genus. 

BHIirOUACEB  Fabr. 

Pabescence  long  and  coarse : 

Prothorax  not  longer  iban  wide 1.  pilosus. 

Prathorax  longer  llian  wide 2.  elongatUS. 

Pubescence  short  and  fine 3.  oomptus. 

The  (^  diflers  from  the  9  by  Uie  front  tibise  being  longer  and  slightly 
carved  inwards,  and  the  beak  longer,  more  slender,  and  less  dilated,  at  the 
tip.  The  tufts  of  hair  at  the  middle  of  the  third  and  fourth  ventral  seg- 
ments of  the  $  are  also  present  in  our  species. 

The  anal  segment  characteristic  of  the  (^  of  the  second  series  of  Bbyn- 
cbophora  also  exists  In  Rhinomacer,  but  is  not  prominent,  and  is  almost 
concealed  by  the  last  dorsal  segment,  which  is  rounded  at  tip. 

1.  B.  pilosiu,  n.  sp. 

Brown  or  blackish  ;  antennceand  legs  paler;  pubescence  long  and  coarse. 
Beak  punctured  and  substriate,  head  densely  punctured.  Prothorax  as 
wide  as  long,  densely  and  strongly  punctured,  sides  rounded.  Slytra  con- 
vex, parallel,  elongate,  coarsely  punctured.    Length  8.6  mm's ;  .IS  inch. 

Lake  Superior,  Virginia,  California  ;  four  specimens. 

2.  B.  elongatus,  n.  sp. 

Blackish  with  a  slight  brassy  tinge  ;antennK  and  legs  brown;  pubescence 
pale  brown,  long  and  coarse.  Beak  with  the  aul«r  half  pale  ;  sculptured 
as  in  the  preceding.  Prothorax  a  little  longer  than  wide,  very  densely 
punctured,  sides  very  slightly  rounded.  Elytra  rather  narrower  than  in 
the  preceding.    Length  3.6  mm's ,   .10  inch. 

Pennsylvania  four  apecimeus.  Two  are  dark  colored;  one  dark  with 
pale  elytra,  and  one  entirely  pale  browD. 

One  9  from  Canada,  with  pale  brown  elytra  has  the  form  and  sculpture 
of  the  other  four,  except  that  the  prothorax  is  scarcely  at  all  rounded  on 
the  sides,  and  is  less  densely  punctured,  and  the  elytra  still  more  elongated. 
It  may  indicate  another  species,  but  I  am  unwUling  to  designate  it  as  such 
without  more  specimens. 

3.  B,  oomptus,  n.  sp. 

Form  and  siec  of  B.  pitotui ;  blackish  with  a  distinct  brassy  tint,  clothed 
with  short  whitish  hair.  Head  and  beak  as  in  the  other  species.  Pro- 
thorax as  wide  as  long,  rounded  on  the  sides,  more  finely  and  densely  punc- 
tured. Elytra  more  densely  and  rugosely  punctured.  Stem  of.  antennse 
pale  brown.     Length  8. S  mm's  ;    15  inch. 

One  ?,  Lake  Tahoe,  California;  Mr.  Crotch.  Quite  distinct  by  the 
shorter  pubescence  and  flner  and  denser  punctuation. 
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Family  n.     EHYNCHITID^. 

HeDtutn  small,  snbquadTste,  supported  upon  a  long  narrow  gular  pedun- 
cle ;  ligula  prominent,  amall.  patpi  short. 

Maxills  exposed,  palpi  short,  rigid,  as  in  CurculionidK,  4-JoiDted. 

Mandibles  toothed  on  the  outer  and  Inner  side  ;  capable  of  great  lateral 
extension  ;  in  repose  the  outer  apical  tooth  on  each  projects  forwards,  so 
that  two  amall  acule  teeth  seem  to  project  f>om  the  mouth. 

Antennae  Inserted  at  the  sides  of  the  beak,  in  position  varying  ticcordlng 
to  the  genus  ;  11-jointed  straight,  first  Joint  not  elongated,  and  scarcely 
Btoater,  2 — 8  slender,  9 — 11  broader,  forming  a  loose  club,  and  coTered  with 

Bead  prominent,  not  deflexed,  eyes  rounded  finely  giunulated ;  beak 
slender,  varying  somewhat  iu  form  according  to  the  genns. 

Prothorax  truncate  before  and  behind,  convex,  prostemal  sutures  not 
visible,  coxal  cavities  rounded,  somewhat  transverse,  with  adistinct  Assure 
at  the  outer  side  margin  :  distant  in  Pterocolus,  confluent  in  other  genera. 

Mesostemum  flat,  acute  behind  in  all  but  Pieroeolus,  and  with  llie  side 
pieces  normal  in  form  and  diagonally  divided  ;  in  tliat  genus  they  are  trans- 
verse, prominent,  apparently  undivided,  and  ascend  between  the  jirothorax 
and  humetHl  angle  of  the  elytra,  suddenly  declivous  and  excavated  in  front 
for  the  protection  of  the  legs ;  coxal  cavities  approximate,  except  in  Ptcro- 

Hetnatemnm  rather  long,  with  narrow  side  pieces  ;  shorter  with  wide 
side  pieces  in  Pterocolus. 

Elytra  separately  roimdcd  behind,  exposing  the  pygidium  in  some  genera  ; 
conjointly  rounded,  and  covering  the  pygidium  In  others,  cpipleure  dis- 
dnel :  sabmarginal  fold  on  inner  face  short  and  straight. 

Abdomen  with  five  free  ventral  segments,  nearly  equal  in  length,  sepa- 
rated by  straight  sutures,  intercoxal  process  acute  except  in  Pieroeolus  ; 
J'  without  additional  anal  segment,  pygidium  in  both  sexes  triangular,  de- 
flexed  ;  sides  of  segments  not  forming  an  acute  edge,  and  not  fitting  into  a 
lateral  groove  of  the  elytra. 

Anterior  coiie  usually  conical,  contiguous,  and  prominent ;  smaller, 
roonded  and  separated  in  Pterocolus. 

Middle  coxie  similar  to  the  front  ones. 

Hind  coiie  transverse,  reaching  lo  the  mat^in  of  the  elytra,  or  nearly  so. 

Legs  slender,  rather  long,  tibiie  truncate  at  tip,  with  small  terminal 
spurs;  tarsi  brush-like  beneath,  4-jointed,  third  joint  brood  deeply  bilobed; 
claws  bifid,  or  acutely  toothe<1. 

Though  nearly  related  to  the  preceding  family,  these  species  are  readily 
dittingubhed  by  the  absence  of  labrum,  and  the  peculiar  form  of  mandible, 
which  recurs  again  only  in  Detmoi-U,  an  Erirhine  genus  of  Curculionids. 

While  in  Rhinomaceridie  a  relationship  to  uormsl  Coleoplera  m  seen  in 
the  presence  of  a  labrum,  and  better  development  of  maxillary  palpi,  a 
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i>imilikT  tendency  is  evinced  in  tlie  RhynchiiidK  by  the  distinct  epipleiirw. 
In  ihe  anomalous  genus  PterocoluB  moreover,  the  prothorwi  ia  distinctly 
Hnd  acutely  margined  at  the  sides,  and  escalated  beneath,  so  as  to  form  a 
lai^  cavity  for  the  reception  of  the  front  and  middle  legH.  This  character 
is  seen  In  no  other  Rhynchophorous  insect,  and  would  almost  wamuit  its 
reception  ae  a  distinct  bmily.  For  the  present  however,  I  prefer  placing 
it  as  a  Bub-fUmily. 

Sub-family  I.  KHYNCHITID^. 

The  dlatlDctive  characterB  of  Ibis  sutvfamily  have  been  pointed  out,  but 
may  be  brieSy  resumed  as  follows : 

Body  rather  elongate,  or  pyriform,  front  and  middle  coxk  contiguous, 
conical,  prominent.  Prolhorax  without  side  margin,  not  excavated  be- 
neath. Heeothorax  withsidepiecea  diagonally  divided,  epimera  not  ascend- 
ing.   Hetathorax  with  narrow  pamllel  side  pieces. 

Our  genera  are  as  follows  : 
Pygldlum  covered  by  elytra. 

Elytra  punctured  irregularly AtJLETES. 

Elytra  striate EUGNAMPTUS. 

Pygidium  exposed,  elytra  with  alriw  of  punctures,        BHYNCHITE8. 

AULETES  Sch. 

Three  species  are  known  to  me  : 

Antennie  inserted  at  the  middle  of  the  beak. 
Black  coarsely  punctured,  thinly  pubescent 1.  ater. 

Aniennte  inserted  near  the  base  of  the  beak. 

Bluish  black,  densely  punctured,  thinly  pubescent 2.  subaoamleas. 

Very  small,  brown,  irregularly  pubescent 8.  cassandm. 

1 .  A.  ater,  n  sp. 

Robust,  black,  thinly  clothed  with  very  fine  gray  pubescence,  which  is 
easily  rubbed  off.  Beak  longer  than  the  head  and  prothorax,  nearly  straight, 
slightly  flattened  above,  coarsely  punctured  and  slightly  striate  towards  Ihe 
base ;  head  strongly  punctured,  eyes  small,  very  convex.  Prothorax  as 
long  as  wide,  slightly  narrowed  in  front,  very  little  rounded  on  the  sides, 
strongly  punctured,  with  a  falni  smooth  dorsal  line.  Elytra  twice  as  wide 
as  the  prothorax,  very  convex,  deeply  and  coarsely  punctured.  Antennte 
inserted  about  the  middle  of  the  beak.    Length  8.6  mm's ;  .15  inch. 

Illinois  and  Maryland  ;  three  specimens. 

2.  A.  subcoeruleua,  n.  sp. 

Less  robust,  blue  black,  thinly  clothed  with  short  subercct  pubescence. 
Beak  slender,  as  long  as  the  head  and  prothorax,  coarsely  punctured,  chan- 
neled towards  the  base ;  antennte  inserted  near  the  base,  head  coarsely 
punctured,  eyes  larger  less  prominent.  Prothorax  a  little  wider  than  long, 
rounded  ouihe  sidva,  strongly  pimctured.    Elytra  one-half  wider  than  the 
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piathorax,  convex,  leu  coarsely  and  more  densely  punctured.  Length  3-3 
mm'g  ;  .13  inch. 

Nebraska  ;  three  Bpecimena  kindly  given  me  by  Mr.  Ulkc. 

3.  A.  cassandrea,  n.  sp. 

Very  small,  less  robust,  yellonisli  brown,  varied  eometimcs  with  fuscous. 
irregnlarly  clothed  with  rather  coarse  pale  pubescence.  Beak  as  long  ut 
the  head  sod  prothorax,  coarsely  punctured  ;  head  and  eyee  as  in  ^.  juA- 
cotraUut ;  antenoK  inserted  near  the  base  of  the  beak.  Prothorax  longer 
than  wide,  rounded  on  the  aides,  densely  pnnctured,  with  a  faint  smooth 
dorsal  line-  Elytra  one-half  wider  ^u  the  prothorax,  coarsely  punctured, 
punctures  arrani^  in  rows  near  the  baae.    Length  2  mm's  ;  .08  inc)-. 

Detroit,  Michigan,  and  Capion,  Florida;  collected  by  Messrs.  U.  0. 
Hubbard  and  £.  A.  Scbwarz,  on  Ca$iandfa  ealgculata. 

ETTGNAUFrTTS  Bch. 

The  species  of  this  genus  arc  more  slender  in  form  than  the  other  mem- 
bere  of  the  family,  and  the  legs  arc  longer  and  more  feeble.  According  to 
the  ponctuatioQ  of  the  head,  prothorax  and  elytra,  the  species  may  be 
readily  recognized : 

Elytral  interspaces  very  narrow 1.  Btriatua. 

"  "         wider  than  the  strlte. 

Front  not  channeled. 

Head  feebly  punctured,  narrowed  behind 3.  aDgUBtatiu. 

"  "  not         "  "       3.  collaris. 

"     more  strongly  pnnctured,  antenme  stouter. .        4.  puaoticsps. 
Front  distinctly  channeled 5.  suloiiVons. 

1.  Eu.  stri&tUH,  n.  ap. 

Elongate,  black,  clothed  with  erect  black  haiis,  head  and  protliomi  red- 
dish yellow.  Beak  black,  coarsely  punctured,  distinctly  carinate  behind 
the  antcnnse,  which  are  inserted  about  the  middle  and  are  long  and  slender ; 
front  gparaely  punctured,  obsoletely  channeled.  Prothorax  longer  than 
wide,  spaisely  coarsely  punctured  ;  dorsal  line  deep,  abbreviated  at  each 
end.  Elytra  with  strin  composed  of  deep  transverse  punctures  closely 
placed  ;  interspaces  narrow,  each  with  a  row  of  distant  but  distinct  punc- 
tures.     Length  4.7  mm's  ;  .19  inch. 

Haulover,  Florida ;  Messrs.  Hubbard  and  Schwarz. 

I  have  seen  ihrec  9  '•  the  eyes  are  large,  and  the  front  rather  broad  and 
convex,  as  in  the  next  species, 

3.  Eo.  anguatatus  Oyll.,  Bch.  Cure,  v,  343  ;  Rhgnehilei  ang.  Herbat, 
Eafer,  vii,  140,  Tab,  105,  f.  4 ;  Anthribtu  nigripeanis  Fabr.,  Syst.  El.  ii, 
410 ;  Rhinatimut  nigr.  hair.,  Gen.  Cr.  ct  Ins,  ii,  333  ;  Hist.  Nat,  Cr,  et 
Ins.  xi,  37  :  Bkynehiki  nigr.  Ollv.,  Ins.  81,  87,  tab.  2,  f.  3d. 

^  eyes  larger,  front  narrower,  head  gradually  narrowed  behind  ;  mid<ne 
tibis  longer  and  slightly  bent  inwards  near  the  tip  :  external  apical  tooth 
of  mandibles  not  prominent. 


,  Google 


6  RHTNCniTnj.«L  ( L«;oi>t«- 

$  eyes  less  prominent,  flront  wider,  head  broadly  rounded  behind  the 
eyes  and  more  convex  ;  middle  tibis  Gtraight ;  external  apical  tooth  tit 
mandibles  very  prominent. 

Middle,  Southern,  and  Western  Sutea  to  Texas.  Very  variable  in  color, 
but  with  the  legs  UBually  yellow,  rarely  varied  with  ruecous. 

8.  Bu.  OOUarU  Oyll.,  Sch.  Cure,  v,  341 ;  Anthribui  eoU.,  Fabr.  6ysl. 
El.  11,  410 :  RhynehiU*  toll..  Ollv.  Ins.  81.  28,  tab.  2,  f.  40 ;  Rhinoiimitt 
Mil,  Latr.  Hist.  Nat.  Cr.  et  Ins.  li,  27  ;  Rkynehitet  ruficollit  Germ.,  los. 
Nov.  188. 

Middle,  Bouthem,  apd  WcBlem  Bui«b,  to  Texas.  Equally  variable  in 
color,  but  the  legs  are  almost  always  blaclc,  rarely  varied  with  testaceous. 

Of  twelve  specimens  before  me  all  seem  to  be  ?,  and  differ  from  those 
of  the  preceding  species  only  by  having  the  head  behind  the  eyes  cylindri- 
cal and  not  narrowed.  It  may  possibly  be  a  dimorphous  form  of  Eft. 
anguitalui. 

4.  Eu.  punoticeps,  n.  sp. 

Of  the  same  form  as  eoUarit,  testaceous  clothed  with  erect  hairs.  Beak 
rather  atouier  less  deeply  sculptured,  front  obsoletely  channeled,  head 
coarsely  and  sparsely  punctured,  cylindrical  not  narrowed  behind.  Pro- 
thorax  coarsely  punctured,  feebly  channeled.  Elytra  with  striie  composed 
of  approximate  punctures,  interspaces  wide  flat,  each  wiih  a  row  of  very 
small  distant  punctures.  Antennce  extending  to  the  base  of  protliorai, 
stouter  than  in  the  other  species.    Length  S.6  mm's ;  .15  inch. 

Illinois,  Kr.  B.  D.  Walsh ;  Georgia.  I  have  seen  but  two  ?  of  this 
species ;  it  is  easily  recognized  by  the  stouter  antennte,  and  more  uni- 
formly sculptured  beak,  which  is  free  from  the  impressions  and  lines  seen 
in  the  two  preceding  species. 

5.  En.  BiiIci£roaB  Oyll.,  Sch.  Cure,  v,  348. 

I  refer  to  this  species,  a  <^  (nm  Texas,  sent  by  Mr.  Belfrage.  It  is  of 
exactly  the  same  form  and  sculpture  us  En.  anguitatut,  but  the  eyes  are 
less  prominent,  more  as  in  the  ?  of  thai  spedes,  and  there  is  a  fine  but  dis- 
tinct frontal  channel ;  the  head  is  gradually  and  distinctly  narrowed  be- 
hind the  eyes.  The  color  is  testaceous,  with  a  lateral  blaclrisb  vitta  on  the 
elytra  gradually  becoming  broader  behind  ;  an  extension  of  this  dark  color 
would  give  the  appearance  mentioned  by  Gyllenhal,  In  whose  st>ecimen 
the  elytra  were  black  with  a  blue  reflexion,  and  pale  piceous  towards  the 

BHTNCHITES  Herbst. 

Pubescent  species 3 

Glabrous  species T 

%  Pubescence  long  erect 3 

short,  body  r^d  above 1,  bioolor. 

3.   Beak  bistriate  and  carinaie  at  base 4 

"      flattened  not  carinate  at  base 6.  planiftonf. 
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A.  Stris  distant  not  very  distinct 5 

"      compoeed  of  l&rge  deep  punctures 6 

5.  Color  black  bronzed 2.  soeus. 

"     blue 3.  mexicanas. 

8.   Be«knarrow 4.  hirtiu. 

"     broMl,  dilated  at  tip 5.  glastinna. 

7.  L^jB  darh  colored 8 

I^gB  yeUow,  body  coppery  golden 7,  Bursua. 

8.  Broneed,  frontal  fovea  deep 8.  toBBitrona. 

Frontal  fovea  obsolete 9 

6.  Bine  btonted,  bead  strongly  punctured 9.  cyanellua. 

Coppery,  head  feebly  punctured 10.  seratiu. 

1-  B.  bioolor  Herbfit,  Kafer,  vii,  131,  tab.  104,  f.  6;  Oliv.,  Ins.  81,  23. 
tob.  2,  f  81,  Oyll.,  8cb.  Cure,  i,  812  ;  AtUlabvt  bit.  Fabr.,  Ent.  Sytt.  i,  2. 
388 :  SyBt.  El.  li,  422  ;   Ctireutio  bie.,  Fabr.  locia  variia. 

An  abundant  species  found  on  wild  roeea  from  tbe  Atlantic  to  tbe  Pacific 
coasL  Tbe  bead  as  far  as  the  eyes,  the  protborax  and  elytra  are  red  in  the 
specimens  from  tbe  eastern  part  of  the  continent.  I  have  indicated  in  my 
collection  the  following  races: 

a-  Head  entirely  black.    Oregon  and  California. 

fi.    Head,  stem  of  anleance  and  le^  ted.    Colorado. 

y.  Red.  except  the  club  of  the  antennce,  and  sides  of  meiathotax,  which 
•re  dark.    Colorado. 

Tbe  beak  of  the  $  is  shorter  and  stouter  than  In  J',  but  I  nee  do  other 
■exual  difference. 

2.  H.  ffineuB  Boh..  Bull.  Hose,  vi,  22  ;  8ch.  Cure,  i,  215 ;  Fahraeus 
8ch.  Cure  T,  S23. 

Middle,  Southern,  and  Western  Slates  to  Colorado.  A  variety  occurs,  in 
which  the  elytra  are  testaceous,  I  observe  no  sexual  differences  in  the 
specimens  before  me. 

8.  B.  mexioaniu  Oyll ,  8cb.  Cure  i.  327  ;  Cbevr.,  Col.  Mex,  lOS. 

I  refer  to  this  species  one  specimen  trom  Arisona,  very  similar  to  B.  Mr- 
tut,  but  of  a  blue  color ;  the  beak  is  rather  shorter  and  broader,  and  slightly 
dilated  at  tip ;  the  two  strite  towards  the  base  are  equally  apparent,  and  the 
front  is  similarly  channeled.  Tbe  head  and  prothorai  are  somewhat  less 
coarsely  punctured,  and  tbe  elytral  strlte  are  more  evident,  and  composed 
of  rather  larger  punctures.  The  differences,  except  in  color  and  form  of 
beak,  are  not  obvious ;  the  former  may  be  varlatiOD.  and  the  latter  is, 
perhaps,  sexual. 

4.  B.  birtos  Oliv.,  Eat.  81,  36,  (ab.  2,  (.  30  ;  Oyll..  Sch.  Cure,  i,  281, 
AUtlabut  hirtuM  Fabr.,  Syst.  El.  ii,  421. 

Carolina  to  Florida. 

5.  B.  glastinus  Lee.,  Pacific  R.R.  Expl.  and  Surv.,  Insects,  S2. 

San  Frsndsco,  California.    Remarkably  different  IVom  our  otherspcciefl 


,  Google 


O  EHYNCHITID^.  [L.OonW. 

by  the  broader,  shortei',  and  more  deeplj  sculptured  beak.    No  sexual  dif- 
ferences observed. 

6.  B.  planifk^ns  □.  sp. 

Moderately  elongate,  dark  blue,  clothed  with  long  erect  Lair.  Beak 
slender,  as  long  as  the  head  and  prothorai,  sparsely  coarsely  punctured, 
striate  in  flxint  of  the  antennie,  flattened  behind  them,  and  margined  at  tbe 
sides.  Head  coarsely  punctured,  frontal  channel  short,  deep.  Prothorax 
slightly  narrowed  in  thtnt,  not  rounded  on  tbe  sides,  sparsely  punctured, 
feebly  channeled.  Elytra  one-batf  wider  than  the  protboras,  impressed 
behind  the  base,  Btrin  composed  of  very  large  distant  punctures,  inter- 
spaces rather  wide,  each  with  a  row  of  small  but  deep  punctures.  Length 
3.5mro'B;  .14  inch. 

Cape  San  Lucas,  Mr.  Xantus.  I  have  seen  bnt  one  specimen.  It  is  nearly 
of  the  same  form  as  R.  mdxieanui  but  a  little  less  robust. 

7.  B.  aureus,  n.  ep. 

Elongate,  glabrous,  bright  coppery  golden.  Beak  rather  slender,  punc- 
tured ;  head  coarsely  and  deeply  punctured,  with  a  narrow  smooth  frontal 
space  which  is  channeled.  Antennx  slender,  testaceous  with  blackish 
club.  Prothorax  longer  than  wide,  sides  very  slightly  rounded,  coarsely 
and  deeply  punctured.  Elytra  one-third  wider  than  prothorai,  impressed 
behind  the  base,  stria  composed  of  deep  close-set  punctures,  interspaces 
narrow,  sparsely  rugose.  Legs  bright  testaceous  yellow.  Length  2.3  mm's; 
.00  incb. 

Santa  Barbara,  California.  Abundant,  Mr.  G.  B.  Crotch.  The  beak 
seems  a  little  shorter  and  brooder  in  some  specimens,  which  are  probably 
{  ;  otherwise  I  perceive  no  sexual  differences. 

8.  B.  foBaitrons,  n.  sp. 

Elongate,  glabrous,  bronzed ;  legs  dark.  Beak  slender,  as  long  as  the 
head  and  prothorax,  cylindrical,  sbining,  sparsely  punctured  ;  head  coarsely 
but  not  densely  punctured,  with  a  deep  elongate  fovea  on  the  ftont.  Pro- 
thorax strongly  punctured,  not  narrowed  in  fh>nt,  very  slightly  rounded 
on  the  sides.  Elytra  one-third  widerthan  the  prothorax,  Impressed  beliind 
the  base,  strite  composed  of  deep  approximate  punctures,  interspaces  nar- 
row, rugose.    Length  3.8  mm's ;  .09  inch. 

One  spedmen,  Mariposa ;  Dr.  A.  Thevenet.  Of  the  same  form  and  size 
as  tbe  preceding,  but  differing  by  tbe  beak,  fh>ntal  fovea,  more  rugose  elytra 
and  dark  legs. 

9.  B.  cysiiellus,  n.  sp. 

Of  the  same  form,  stzeand  sculpture  as  the  two  preceding,  but  of  a  dark 
blockish  blue  color.  Beak  slender  somewhat  Battened,  strongly  punctured ; 
head  strongly  and  sparsely  punctured,  without  frontal  fovea.  Prothorax 
and  elytra  as  in  R.  fouiponi.     Length  3.1  mm's ;  .083  inch. 

Massachusetls  and  Illinois  ;  four  specimens.  The  subboaal  impression 
of  tbe  elytra  is  less  distinct  than  in  the  next  species,  and  the  general  form 
more  elongated. 
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10.  B.  eratus  Say,  Cure  5 ;  ed.  Lee.  i,  2«S,  Qyll.,  Sch.  Cure  i,  316. 

Middle  ftnd  Western  Btates.  Closely  related  to  the  preceding,  but  the 
ctrior  is  coppeiy,  and  the  bead  is  finely  granulated,  and  'leaa  deeply  punc- 
tured ;  the  beak  ie  also  longer  and  more  slender.  I  have  oae  specimen  of 
B  dark  blue  color,  resembling  B.  e;an«IIui,  but  with  the  head  faintly 
punctured. 

Sub-family  II.   PTEROCOLID.^. 

A  single  speciw  constitutes  this  sub-family.  On  account  of  the  attomal- 
oos  characters  its  place  in  the  series  of  Rhynchopbora  has  been  changed  from 
time  to  time,  without  very  satisfactory  results.  The  latest  authority,  Liicor- 
daire.  deceived  by  the  broad  form  of  body,  and  ascending  side  pieces  of  the 
mesotborax  placed  it  in  the  neighborhood  of  CeutorbynchuB.  A  study  of 
the  tnoutb  organs,  as  well  as  the  antenme,  shows  that  it  la  allied  to  Auletes 
■nd  Bhynchitee.  while  the  other  differences  require  it  to  be  recelred  aa  a 
Tery  peculiar  and  distinct  type. 

It  differs  from  the  genuine  Rhynchitldfe  by  the  snlenatD  inserted  much 
nearer  the  eyes,  which  are  suddenly  but  not  deeply  emBrginato  in  tVont. 
The  side  margin  of  the  prolhorax  is  scute  and  well  defined,  and  the  under 
surface,  with  the  anterior  part  of  the  mesotboraz.  is  excavated,  forming  a, 
large  cavity  for  the  reception  of  the  front  and  middle  legs.  The  elytra  are 
sculptured  with  wide  shallow  grooves,  which  are  confusedly  punctured  ; 
the  epipleurte  are  distinct ;  the  tips  are  widely  dehiscent  and  separately 
rounded,  exposing  parts  of  three  dorsal  segments,  all  corneous  and  densely 
punctured.  Front  and  middle  coue  small,  rounded,  widely  separated,  not 
prominent ;  posterior  cosk  separated,  transverse,  Intercoxal  process  broad. 
Tibis  with  two  distinct  apical  spurs,  tarsi  dilated,  claws  appendiculate. 
Ventral  segments  short ;  pygidium  less  convex  in  the  (f ,  and  strongly  in- 
flexed.  Side  pieces  of  mesoslcrnum  transverse,  solid,  ascending  between 
the  prothorax  and  elytm.    Side  pieces  of  metastemum  wide. 

PTBROCOLUS  Bch. 

1.  P.  ovatiu  Oyll.,  Sch.  Cure,  i,  340 ;  Labram  &  Imhoff,  Cure.  70 ; 
AOtU^ui  ovatui  Fabr.,  Byst  El.  ii,  420 ;  Oliv.  Ent.  81,  11,  Ub.  1,  f.  13  ; 
Apotomut  tmatvt  Klrby,  Fauna  Bor.  Am.  iv,  205. 

Micbigao  and  Hassachusett^  to  Florida.  Easily  known  by  lis  robust 
form  and  beautiful  blue  color. 

Family  III.     ATTELABID^. 


Hentum  very  transverse,  short,  trilobed,  supported  on  a  very  large  quad- 
rate gnlar  peduncle  ;  ligula  and  palpi  small . 

HaKiUce  exposed,  lobes  small,  palpi  rigid,  4-Jointed. 

Uandibles  flat,  pincer-shsped,  rather  stout,  toothed  on  the  Inner  side. 

Antennte  inserted  rather  on  the  upper  surface  than  at  the  sides,  straight, 
Il-jointed:  first  and  second  Joints  stouter,  »— U  larger  formiDg  a  loose 
elongate  club  covered  with  sensitive  surbce. 

FBOC.  AKKR.  FBILOS.  SOC.  XT.  98.  B 
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Head  pTomiDent,  not  deflexed,  eyes  oval,  flnely  granulated,  not  promi- 
nent ;  beak  Bkort  and  stout,  thicker  at  the  end  beyond  the  inaertion  or  the 
antenns ;  anteiual  grooves  ebort  and  broad. 

Protbontx  truncate  before  and  behind,  convex  ;  proatemal  guturea  not 
distinct,  coial  cavities  conflaent,  rounded. 

Meaostemum  flat,  declivous,  triangular,  pointed  behind ;  ^de  pieces 
short  transverse,  diagonall;  divided,  cpimera  not  attaining  the  coxte. 

Mctasternum  short,  side  pieces  wide. 

Elytra  not  covering  the  pygldium,  separately  rounded  at  tip  ;  epipleune 
narrow  but  distinct ;  inner  BUrface  without  lateral  fold. 

Abdomen  with  five  short  ventral  segmenta  separated  by  deeply  imprcased 
straight  sutures,  intercoxal  process  acute  ;  flUib  at  the  middle  very  short, 
being  compressed  by  the  inflexion  of  the  pygidlum  ;  side  mar^n  not  acute 
nor  extended  upwards.  Dorsal  segments  convex,  almost  corneous.  Py- 
gidium  small  corneous,  upper  margin  with  a  large  deep  marginal  groove. 

Anterior  coiie  conical,  prominent,  contiguous ;  middle  twss  somewhat 
tnuisveise,  and  a  little  prominent ;  hind  cox«  transverse,  nearly  contigu- 

Legs  stout,  tibiffi  serrate  on  the  inner  side,  armed  at  the  tip  with  two 
strong  hooks,  which  represent  the  spurs  in  the  two  preceding  families  ; 
tarsi  dilated,  brush-like  beneath ;  third  joint  deeply  bilobed  ;  claws  con- 
nate at  base. 

A  family  containing  but  few  genera,  with  leas  than  200  species,  distribu- 
ted mostly  in  the  tropics. 

ATTELABUS  Linn. 

The  species  of  this  genus  which  occur  in  our  fauna,  are  divided  by  Mr. 
Jekel  (Ins.  Saunderaiana  ii,  186),  into  three  groups: 

I.  Qlabrous  ;  front  thighs  less  thick,  not  toothed  :  hou^olabus. 
Blue  black;  prothoiai,  neck,  elytraand  abdomenred...  I.  aOBlis. 

II.  Glabrous,  front  femora  thick,  strongly  toothed  (in  fj') :    bynolabos. 

Red  ;  legs  usually  black  or  dark 3.  nigripes. 

Black,  elytra  partly  red. 

Apical  angles  of  beak  not  prominent. 8.  blpuatalatuB. 

acute,      "       4.  genalis. 

III.  Pubescent,  fh>nt  femora  not  toothed,  himatolabtis.  0.  rhoia. 
1.  A.  BiiaIiaIlliger..8chneidcr'sMag.  T.  616;  Gyll.,  8ch.  Cure,  i,  199; 

Harris,  Ins.  Inj.  Veg.  58 ;  A.  iimili*  Kirbj,  Fauna  Bor.  Am.  W.  204. 

1^.  Ventral  segmeata  with  two  rows  of  acute  tubercles ;  under  surface 
of  month  flat.  ^ 

9 .  Ventral  segments  not  tuberculale  ;  under  surface  of  mouth  with  two 
small  acute  teeth  projecting  downwards. 

Abundant  in  the  Atlantic  States,  With  a  large  series  of  specimens  be- 
fore me,  1  cannot  agree  with  Mr,  Jekel,  in  separating  A.  limilli  as  distinct 
on  account  of  the  darker  color,  and  less  lustrous  elytra. 
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I  bare  one  specimen  from  Xew  York  Id  which  the  prothorax  is  very  dla- 
tinct);  punctured,  but  it  does  not  otherwise  differ 

2.  A.  nigiripes  I>ec.,  Ann.  Lye  Nat.  HUl.  (N.  Y.).  i.  171  ;  pi.  11,  f.  6  ; 
Gyll.,  Bch.  Cora  I,  199. 

9 .  Front  thlgbs  unarmed. 

(^.   Front  tbighs  Btrongly  toothed. 

Atlantic  States  to  Ean«aa  ;  abundant.  The  legs  are  usually  black  or 
dark  brown  ;  in  one  specimen  from  Texas  (Belfrage),  tliey  are  of  the  same 
red  color  as  the  body.  In  other  specimens  the  head  prothorax  and  part  of 
the  under  surface  are  dark  brown. 

3.  A.  bipustolattts  Fabr.,  Hant.  229;  Byst  El.  ii,  41S;  Oyll.  Sch. 
Core  i,  201  ;  Harris,  Ins.  Inj.  Veg.  58. 

Atlantic  SUles,  not  rare.  The  ftont  tbiglis  are  armed  with  a  small  acute 
hMth  in  all  the  specimens  I  have  seen. 

4.  A.  genalis,  n.  sp. 

Of  the  same  form  and  size  as  A.  bipuitulatui,  bnt  with  the  apical  angles 
of  the  beak  acute,  and  projecting  laterally.  The  color  is  black,  not  blue, 
the  elytra  are  red  with  a  large  triangular  scutellar  spot,  and  a  large  apical 
blotch  black ;  the  abdomen  is  red.    Length  3.2  mm's  ;  .125  inch. 

(^.  Front  thighs  armed  with  a  long  slender  tooth. 

$ .  Front  thighs  unarmed. 

New  Mexico.  The  species  in  our  fauna  resemble  each  other  in  form  and 
icnlpture  to  such  an  extent,  that  I  have  not  thought  necessary  to  give  a 
more  det^Ied  description  of  this  very  distinct  species. 

5.  A.  rhoia  Boli,,  Bull.  Mosc.  vi,  31 ;  Gyll.,  Sch.  Cure,  i,  203 ;  .i.  p«fr«»- 
etiu  Say,  J.  Ac.  Nat,  Sc.  Phil,  v,  352  ;  ed.  Lee.  ii,  815. 

Ldke  Superior  to  Virginia.    Not  rare  on  haiel  bushes. 
AtUlabut  teuUUarit  Say  does  not  belong  to  this  family,  and  is  the  type 
of  the  genus  Piazorhinui  Bch. 

Family  IV.    BTBSOPID^. 

Hentum  moderate  in  size,  trapezoidal,  wider  in  front,  concave  in  our    . 
species ;  gular  peduncle  very  small ;  ligula  and  palpi  small. 

Maiillffi  exposed,  small,  palpi  very  short. 

Mandibles  stout  and  short,  pincer  shaped,  without  apical  scar. 

Antennffi  short,'  Inserted  in  front  of  the  eyes,  sub-genicutate ;  scape  short, 
(iiniculus  7-jointed,  the  last  joint  wider  forming  part  of  the  club  in  Thtea- 
tUmiu,  club  annulated.  oval,  pointed,  and  covered  with  sensitive  surface. 

Head  strongly  deBeied,  beak  short,  stout,  not  emarginate  at  tip,  separated 
from  the  head  beneath  by  a  strong  gular  constriction,  for  the  reception  of 
the  antennte.    Eyes  transverse  narrowed  beneath. 

Prothorax  rounded  in  front,  deeply  excavated  beneath  for  the  reception 
of  the  head  and  beak,  coxal  cavities  small,  confluent ;  prostemum  visible  in 
TiteabrntM,  as  a  triangular  plate  in  front  of  the  coiEB. 
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Meso-  and  metasternum  very  short,  side  pieces  of  the  latter  not  separele- 

Elytra  connate,  covering  tlie  pjgidiuni. 

Abdomen  with  the  first  and  second  ventral  segments  very  hirge,  connate, 
the  suture  eSbced  at  the  middle  ;  third  and  fourth  short,  fifth  as  long  as  third 
and  fourth  united ;  sutures  straight,  very  deeply  impressed ;  intercoxal 
process  broad.     Anal  segment  of  (^  small,  rounded  at  lip. 

Anterior  coxs  small,  contiguous,  rounded  somewhat  prominent ;  middle 
coxB  separated,  small,  rounded  ;  hind  cone  small,  oval,  widely  separated, 
distant  t^m  the  side  of  the  elytra. 

Legs  slender ;  tibis  sinuate  on  inner  side,  truncate  at  tip,  and  armed 
on  the  inner  side  with  two  small  terminal  anchylosed  spurs.  Tarsi  4- 
jointeil,  narrow.  Joints  cylindrical,  setose  or  spinose  beneath.  Third  joint 
not  at  all  dilated  or  bilobud  in  Theettternv*.    Claws  slender,  simple,  sepa- 

This  family  contains  but  a  small  number  of  genera,  all  confined  to  the 

Bastcm  continent,  except  Theetiternui  which  is  restricted  to  the  interior 
parts  of  the  United  Stales,  extending  into  Texas  and  eastward  to  IllinoiB. 
It  forms  a  tribe  distinguished  from  other  Byrsopidce  bj  the  peculiar  eun- 
formatiOD  of  the  prostemum,  which  forms  a  triangular  plate  in  front  of  the 


THBCESTEBHUS  Say. 

I  have  described  (Proc.  Acad.  Nat.  8c,  1856.  18)  what  I  at  thai  time 
believed  to  be  six  species  of  this  genus,  in  addition  to  the  one  described  by 
Say.  Subsequent  investigation  with  more  abundant  malerial  has  raised 
some  doubt  in  my  mind  as  to  the  validity  of  the  specific  differences  wliicli 
I  then  observed. 

It  is  quite  evident  that  there  are  several  6|>ecics,  but  it  is  found  quite  im- 
poiisible  to  define  them.  There  are  all  gradations  tram  specimens  (T.  humt- 
ralit")  in  which  the  humeral  processes  are  fully  one-third  as  long  as  the 
protlionix,  to  others  (T.  morbilhiut)  in  which  the  elytra  are  truncate  at 
base,  and  the  humeral  angles  only  slightly  prolonged. 

It  may  be  regarded  therefore  as  a  genus  in  which  the  originally  distinct 
species  are  becoming  ei&ced  by  mixture. 

The  specimens  which  I  collected  In  Kansas  were  found  under  dried 
buffalo-dung.  I  have  since  received  several  individuals  from  Illinois, 
Texas,  and  Missouri ;  upon  one  of  the  latter  is  this  note,  made  by  Mr.  C. 
V.  Riley  :  "Cutting  off  hloesomsof  grapevines  in  May  ;'also  beaten  fVom 
CaT^a." 

Well  preserved  and  clean  specimens  are  mottled  with  a  pale  ocbreous  crust 
composed  of  closely  adhering  minute  scales.  The  bibliography  is  as  follows ; 

1.  T.humeralisSay,  Cure. 8:ed.  Lee.  1267;  Lacord.,  Gen.  Col.  pi.  67, 
t,  8 ;  Braehyctnn  humer.  Say,  J.  Ac.  Nat.  Sc.  Phil,  v,  254  ;  ed.  Lcc.  ii. 
816  ;  Lithcdui  humer.  Germ.,  Sch.  Cure,  il,  420 ;  Lee.  Pr.  Ac.  Nat.  Be. 
18S6,  18.  Varieties  1  Lilhodiu  reetnt,  afflaii.  rudi*.  erenut  Lee.  ibid,  18: 
iongioT  morbillonu  Lee.  ibid.,  IB. 


,  Google 


HonL]  OnOBHTNCHID^.  lo 

Family  V.     OTIORHTNCHID-^. 

Hentum  vuiable,  someiimes  large,  filling  the  gular  emarginatioD  and 
without  peduncle,  or  small  exposing  the  maxtlte  and  ligula  and  witb  dis- 
tinct peduncle. 

Labial  palpi  very  rarely  visible  and  tbea  very  short. 

Mandibles  short,  stout,  pincer-like,  very  rarely  slightly  scissor-like,  and 
in  one  iDstanee  <,JHrotognathiu)  slightly  lamini  form  and  prominent.  Anle- 
rior  fiice  with  a  diatinn  scar  frequently  borne  at  the  lip  of  a  slight  process. 

Antennee  inserted  at  the  sides  or  lop  of  roatrum  alnays  in  front  of  middle 
and  uBoally  near  the  tip,  geniculate,  ll-joiuted  (except  la  Agraphui'),  the 
last  three  forming  a  compact  club  with  distinct  evidences  of  the  sutures. 

Head  moderately  prominent,  rarely  {Agatphteropi')  deeply  Inserted ; 
beak  variable,  never  long  and  slender.  Scrobes  well  defined,  except  in 
Otiorhgnchini,  and  receiving  the  first  Joint  (scape)  oftheantennie  in  repose. 

Prolhoras  of  variable  form,  apes  usually  truncate;  rarely  slightly  pro- 
longed over  the  head,  base  truncate,  arcuate  or  biMnuate,  poet  ocular  mar- 
gin either  truncate  or  with  ocular  lobe  more  or  less  developed,  sometimea 
with  stiff  fimbrif.    Anterior  cone  contiguous  (except  in  PandeleUjui). 

Mesoetemum  short,  oblique  or  hodzontal,  rarely  {Cohoctrui)  protuber- 
ant :  middle  cois  narrowly  separated  ;  side  pieces  variable,  never  attaining 
the  coial  cavity. 

Hetastcmum  variable,  abort  in  Division  I,  ustially  long  in  Division  II. 

EljtiB  concealing  the  abdomen  entirely  from  above,  without  trace  of 
epipl«ur»  but  with  indexed  fold  on  their  inner  side. 

Abdomen  with  five  ventral  segments,  the  first  two  connate,  the  others 
fVee.    Intercoxal  process  variable. 

hegB  moderate  ;  femora  very  rarely  decidedly  clavate ;  tibiie  straight  or 
feebly  arcuate,  usually  mucronale  at  tip  and  rarely  with  small  spur-like 
processes  (certain  OitorAyncftinO.  Claws  flied  or  moveable,  alwayssimple, 
never  toothed. 

The  males  of  all  the  species  have  the  pygidium  divided,  so  that  there  are 
eight  dorsal  segments,  while  in  the  female  there  are  but  seven. 

This  family  contains  all  those  genera  in  which  the  mandiblesare  provided 
in  the  pnpa  stage  with  a  deciduous  piece  of  varying  form,  usually  elongate 
and  slender,  sometimes  falcate  and  acute  or  short  and  conical.  In  the  early 
life  of  the  imago  these  pieces  are  lost  (although  specimens  occur  in  which 
one,  sometimes  both  are  preserved),  and  the  place  of  their  attachment  Is  in- 
dicated by  a  scar  which  is  uauaHy  on  the  face  of  the  mandible  but  frequently 
borne  at  the  tip  of  a  proceas  of  varying  length.  The  form  of  the  mandible 
itself  without  reference  to  the  scar,  indicates  the  occurrence  of  the  decidu. 
ouB  piece.  When  the  mandibles  are  acute  at  tip  and  one  overlaps  the 
other  by  an  edge  more  or  less  acute,  no  deciduous  piece  can  be  expected. 
Its  occurrence  may  always  be  looked  for  in  those  in  which  the  mandibles 
meet  with  a  broad  surface  and  whose  function  is  rather  that  of  crushing 
than  cutting.    Brachyeerut,  Silonei,  Alophui  and  all  the  Meeorhynchi  are 
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inalances  of  the  former,  while  Cyphui,  BMimut,  Leplopi,  Ophryatit*, 
Tangtaeou*,  etc.,  lltuBtrate  the  latter  fonn. 

The  family  Otlorhynchidte  aa  defined  by  Dr.  Loconte  (American  Matu- 
ralist,  1674,  p.  396),  has  but  little  to  do  with  the  tribe  of  the  aame  name  aa 
reBtricied  by  Lacordaire  (Genera  vi,  pp.  30  and  144),  hb  It  includes  not 
only  the  greater  portion  of  the  Adelognathes,  but  also  several  tribes  of 
PhaDerognathes  Id  the  system  of  the  latter  author. 

In  examining  the  under  aide  of  the  body  two  forms  of  conatmction  are 
found,  by  means  of  which  this  lai^  family  may  be  divided  into  two 
primary  aecUonv. 
^  Mrit.  Side  pieces  of  mesosternum  rery  uneqtiai,  the  episternum 
K  larger  and  attaining  the  elytra!  margin,  epimeron  usually  small, 
Afc  sometimes  very  small.  Metaslcmai  aide  pieces  never  very  wide, 
P'  generally  very  narrow  or  entirely  concealed  by  the  elytral  margin, 
Ip  anterior  end  never  broadly  dilated  on  both  sides. 
*ff  Second.  Side  pieces  of  mesosternum  diagonally  divided  and  equal 
or  very  nearly  so,  episternum  dtelant  from  the  elytral  margin,  sepa- 
rated by  the  epimeron.  Melastcmal  side  piece  moderately  wide, 
/\,  dilated  at  Its  anterior  end  with  an  acute  process  of  greater  or  less  ex- 
iry  tent  projecting  inwards  between  the  meaosternal  epimeron  and  the 
fC      body  of  the  melaaternum. 

IL.  Tbe accompanying  wood  cuts  have  been  drawn  natural  size  from 

\E  (1)  Eupagoderti  tpaeiotvt  Lee,  and  (3)  IJippoUptopt  tribulus  Fab., 
■  v]  the  latter  from  a  specimen  kiudly  sent  by  Mr.  H.  Jekel,  which 
although  foreign  (New  Holland),  was  of  sufficiently  large  size  to  allow  of 
the  drawing  being  made  natural  size.  In  the  cut  Ibeniesostemal  epimeron 
is  left  entirely  black  that  its  posiiion  as  well  as  the  form  of  the  adjacent 
parts,  might  be  rendered  more  evident. 

An  examination  of  the  foreign  genera  in  the  cabinet  of  the  Academy  of 
Nat.  Sc.,  Phiia.,  shows  that  the  use  of  the  above  characters  may  be  extend- 
ed to  genera  not  Tepreseoted  in  our  fauna,  and  by  means  of  them  fortiign 
genera,  evidently  allied,  may  be  brought  in  much  closer  proximity  than  by 
the  system  adopted  by  Lacordaire. 

No  genus  in  our  fauna  presents  any  extraordinary  or  anomalous  charac- 
ters. It  may  be  remarked  that  no  native  species  yet  known  is  provided 
with  any  femoral  armature,  and  all  our  genera  with  the  exception  of 
Agraphui  have  seven  joints  in  the  fUnicle  of  the  antennte. 

By  reference  to  the  synoptic  tables,  the  extent  of  variation  in  other  por- 
tions of  the  body  may  be  ascertained. 

In  consequence  of  the  definition  of  the  present  family  by  tlie  presence  of 
the  mandibular  scar,  the  primary  characters  made  use  of  by  Lacordaire  sink 
into  even  less  than  secondary  importance,  and  as  we  have  In  the  tenebbi- 
ONiDA  parallel  series  each  with  genera  of  maximum  and  minimum  develop- 
ment  of  mentura,  so  we  tiave  In  the  Rhynehophora  similar  parallels  in  the 
two  divisions  above  indicated. 

In  taking  the  structure  of  the  sternal  side-pieces  as  a  primary  means  of 
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dividiDg  this  funiljr,  I  h&re  fonnd  that  genera  are  thereby  spproiimBted 
which  are  now  widely  separated,  and  of  which  the  beat  authorities  on  the 
subject  dnce  LACoidaire  acknowledge  the  afflaities.  I  might  cite  Ltptopt 
and  BaUmnt  in  their  approximation  tn  Cyphv*  and  Rhigvt,  the  separation 
or£ra«&yi(jrlHi  from  the  Otiorhyncbiand  its  poeitioD  near  CypAutaswellaa 
Artipiu  fh>m  its  present  very  unnatural  position  to  a  place  near  Cgphiu. 
The  character  is  therefore  suggested  as  a  better  method  nf  subdiviaion, 
although  it  is  not  claimed  that  it  will  in  all  cases  be  found  infallible.  A 
Tcry  limited  study  of  the  Rhynchophora  will  soon  produce  a  conviction 
that  there  is  on  the  one  hand  a  great  permanency  of  type  of  construction, 
and  when  variation  of  detail  does  occur,  it  is  so  gntdual  as  to  leave  no 
abrupt  lines  of  dlviaion. 

DIVISION   I. 

This  division  contains  those  genera  in  which  the  mesoeternal  eplmeraare 
small,  or  at  most  moderate,  the  epistema  in  contact  with  the  ely  tral  margin, 
the  metaatenial  side-pieces  rarely  of  more  than  moderate  width  and  not 
Elated  at  anterior  end,  and  without  the  triangular  process  projecting 
between  the  mes-eptmera  and  the  metastemum.  The  other  characters  of 
the  division  are  extremely  variable,  in  all,  however,  the  antenna  are  strongly 
geniculate.  All  the  genera  of  this  Division  in  our  fauna  have  a  large  men- 
tum  concealing  entirely  the  mazllls,  excepting  in  the  last  tribe. 

The  following  tribee  are  represented  in  our  fhuna : 
Thorax  without  ocular  lobes. 

Antennal  grooves    (scrobes)  lateral  directed 

inferiorly bbachtderimi. 

Antennal  grooves  short,  superior,  rarely  late- 
ral, and  then  directed  toward  the  eyes  otiokhthchini. 

Thorax  with  ocular  lobes  more  or  less  distinct 
Mentum  at  least  moderate,  concealing  in  great 
part  or  entirely  the  maxUhe.     Mandibles  ro- 
bust not  promineut,  scar  very  evident OPHBTASTIifl. 

Mentum  very  small,  maxillte  exposed,  mandi- 
bles prominent,  ftee  edge  rather  thin,  scar 

small,  very  narrow DinOTOflMATHiifi. 

As  will  be  seen  by  the  above  table  the  presence  or  absence  of  ocular 
lobes  affords  the  only  means  of  separating  the  tribes  Braehyderini  and 
Ophryattini,  and  the  character  must  be  strictly  interpreted.  The  latter 
tribe  has  the  ocnlar  lobes  sometimes  very  feeble  and  almost  wanting,  but 
as  the  lobes  disappear  the  flmbriee  become  more  evident.  In  the  former 
tribe  there  are  no  evidences  whatever  of  either  ocular  lobes  or  flmbrite.  In 
one  genus,  the  prostemum  is  more  emai^^ate  than  usual,  giving  an 
appearance  of  slight  ocular  lobes,  but  no  traces  whatever  of  Ombrin  are 
seen.  In  some  of  the  genera  of  Ophrycutini,  the  metastemal  side  pieces 
become  of  moderate  width,  showing  somewhat  of  an  approximation  to  the 
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geDera  ofthe  second  division.    The  side  pieces  in  the  other  two  triiMB  are 
Tery  narrow  aud  the  auturee  nearij  always  obliterated. 

Tribe  I.      BRACHTDERINI. 

Rostrum  at  least  as  long  aa  the  head  and  slightly  dilated  at  tip,  which  ia 
more  or  less  emarginate.  Front  fiat,  rarely  with  a  slight  depression 
between  the  eyes.  Scrobes  moderately  deep,  usually  distinctly  limited  and 
-very  oblique.  Antenae  moderate,  scape  attaining  the  eyes  rarely  (.Trigo- 
noicula)  paasbg  them.  Thorax  without  ocular  lobes  or  fimbrin  and  not 
or  very  feebly  emarginate  beneath.  Bcutellum  usually  distinct.  Elytra 
oval,  not  wider  than  the  thorax.  Mesostemal  epimeron  small,  epistemum 
attAlning  the  elytra.  Episternum  of  metasternum  narrow  suturo  usaally 
distinct  in  its  entire  length.  Abdomen  with  the  first  two  segments  (except 
in  Qr.  iv),  separated  by  an  arcuate  suture,  segments  3-4  short,  conjointly 
not  or  but  little  longer  than  the  second. 

As  thus  constituted,  the  tribe  is  widely  different  from  that  defined  hy 
Lacordaire  under  the  same  name.  From  it  those  genera  have  been  re- 
moved in  which  the  mesostemal  side  pieces  are  diagonally  divided  and  the 
metastemal  eplsterna  moderately  wide  and  dilated  in  front.  These  form 
tribes  in  the  next  division.  It  is,  however,  extremely  difficult  to  fix  tribal 
limits  with  any  degree  of  certainty,  as  every  charftcter  upon  which  classifi- 
cation has  been  based,  exhibits  a  degree  of  variability  almost  uDparallelcd 
in  any  other  series  of  Coleoptera.  The  ocular  lobes  of  the  thorax  especially 
exhibit  this  tendency,  and  the  pointed  outline  of  the  eye  which  usually 
nccompaniee  the  lobe  ia  by  no  means  in  better  condition.  The  eye  may  be 
more  nearly  circnlar  in  outline  with  a  lobe  than  It  is  without  the  lobe. 

As  thus  constituted,  the  tribe  contuns  the  following  groups  : 

Third  joint  o(  all  the  tatsi  wider  than  the  second  and  deeply  bilobed. 
Tibite  normal,  not  dilated  at  tip.    Scape  not  passing  the  eyes. 

Posterior  coxee  small,  very  widely  separated. niayonieri. 

Posterior  coiie  normal  intercoxal  process  triangu- 
lar or  oval. 
AntennK  e4:a1y,  body  beneath  densely  scaly.    Elytra 

emarginate  at  base,  thorax  closely  applied Epicneri. 

Antennie  shining,    sparsely  hairy,  body  beneath 
nearly  naked. 
Tips  of  hind  tibiae  feebly  cavernous,  a  double  row 

of  spinules.     First  abdominal  suture  arcuate...  Bnrjxtu. 

Tips  of  hind  tibee  open,  a  single  row  of  spinules. 
First  abdominal  suture  straight  or  nearly  so  .. 
Anterior  tibire  dilated  at  tip  ;  scape  long,  passing  the 

eyes 1 

Third  joint  of  tarsi  not  wider  than  second,  and  feebly 
emarginate 
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Group  I.     MlBjmnerl. 

Rostrum  stont,  cylindrical,  as  long  as  the  head,  and  very  little  narrowed 
to  the  tip.  Bcrobea  deep,  well  defined,  suddenly  arcuate  in  front,  gradually 
wider  behind  and  pasaiag  beneath  the  eyea.  Mesosteraal  side  pieces 
oneqnaL  Hetastemai  epiBteraum  linear,  mitare  distinct.  latercosal  pro- 
ceaa  very  broad  and  very  short.  Bind  cozfe  very  small.  Corbela  of  hind 
tibis  open,  tarval  claws  free. 

The  form  of  the  head,  rostrum  and  aerobes  resembles  considerably  that  of 
PaitdsMafiu  of  the  Becond  Division,  but  the  structure  of  the  sternal  side 
[deces  exclndee  the  present  genus  from  ttny  such  osaodation.  According  to 
tbe  system  adopted  by  LacordMre,  this  genus  would  be  placed  in  the 
Braehi/deridet  vraii. 

VXSYOVLEBJSB  n.  g. 

Rostrum  as  long  as  the  head,  continuous  with  it  and  but  slightly 
narrowed  toward  the  tip,  robust,  slightly  arcuate,  feebly  emarginate  at  tip- 
Head  feebly  transTereely  impressed  behind  the  eyes,  which  are  small, 
round  and  coarsely  granulated,  convex,  but  not  prominent,  scrobes  mode- 
nte^  well  defined,  deep  and  suddenly  fiexed  in  l^nt,  gradually  broader 
behind  and  pasting  tieneath  the  eyes.  Antennn  modcmte  ;  scape  slender 
gradually  clavate,  slightly  passing  the  middle  of  the  eye  ;  funicle  T-Jointcd. 
first  two  joints  l<Higer,  the  first  longer  than  the  second  and  stouter,  3-7 
short  and  feebly  broader  externally  ;  club  elongate,  oral,  pointed.  Thorax 
cylindrical,  truncate  at  apex  and  base,  without  trace  of  ocular  lobes,  or 
fimbiwe.  Scutellum  invisible.  Ely tra  oblong  oval,  basetrnncate  at  middle, 
hnmeri  broadly  rounded.  Middle  coxe  moderately  separated.  Hcsoster- 
nal  side  pieces  unequally  divided,  elytra  and  epistema  conligaous.  Me- 
tasteinal  epistemum  very  narrow,  linear,  suture  distinct.  Metastemum 
short.  Posterior  coxffi  small,  very  widely  distant.  Intercoxal  pro- 
cess very  short.  Second  abdominal  segment  as  long  as  the  two  following 
united,  separated  from  the  first  by  a  suture  arcuate  at  middle.  Front  and 
middle  tibiie  feebly  mucronate  at  tip,  corbels  of  hind  tibite  open.  Tarsi 
with  coarse  hairs  beneath,  third  joint  feebly  bilobed.  Claws  free.  Body 
densely  scalj. 

The  feeble  transverse  impression  of  the  head  betiind  the  eyes  is  a  charac- 
ter of  extremely  rare  occurrence,  which  is  found  also  in  Proietet,  Sch. 
dome  relationship  might  be  expected  between  the  two  genera.  I  have  not 
been  able  to  inspect  many  of  the  genera  belonging  to  the  group  Braehyi*- 
rtdet  trail,  but  from  those  seen,  I  am  inclined  to  think  that  nearly  all 
should  be  referred  to  the  Becond  Divirion  of  this  memoir. 

Two  species  are  known  to  me  : 
Thorax    slightly  broader    than    long,  sides    moderately 

arcuate ItmoouOB. 

Thorax  as  long  as  wide,  ■lightly  narrower  behind lansaidtur. 

FBOC.  AMSB.  FKIIiOS.  BOC.  XT.  96.  O 
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H .  InDOCUUS,  n.  sp. 

Form  oblong  oral,  moderately  densely  scalj.  Head  and  nwtrum  as  long 
as  tbe  thorai,  densely  scaly  and  with  very  short  erect  hairs.  Rostrum 
emarpnale  at  tip  and  with  Fmall  triangular  depressed  space ;  Bll|;ht]<r 
swollen  ID  ftant  of  the  eyes.  Occiput  with  transverse  impression.  Thorax 
broader  than  long,  aides  moderately  arcuate,  disc  moderately  conrex,  sur- 
face rugoeo-pun elate,  sparsely  scaly  and  with  few  short  erect  hairs.  Elytra 
oblong  oval,  with  rows  of  coarse  shallow  punctures  closely  placed,  in- 
tervals feebly  convex  and  at  base  feebly  alternating  ;  surface  densely  scttly 
and  with  indument,  intervals  with  a  row  of  very  indistinct  erect  scale-like 
hairs.  Body  beneath  densely  scaly.  Legs  densely  scaly  and  with  Bparsely 
placed  short  erect  sette.    Length  .14  inch  ;  8.5  mm.* 

The  scales  are  of  a  greyish  or  ciner«oiis  color,  those  of  the  thor&x 
darker. 

One  Bpeimen,  Colorado. 
11.  langtudtis,  a.  sp. 

Form  elongate  oval,  surface  densely  covered  with  cinereous  scales.  Head 
and  rostrum  as  long  as  the  thoiax.  Head  transversely  Impressed  behind 
the  eyes.  Rostrum  feebly  emarginate  at  tip  and  with  slight  oval  smooth 
space,  surface  densely  scaly  and  with  few  short  scale-like  hairs.  Thorax 
slightly  longer  than  wide  cylindrical,  base  narrower  than  the  apex,  side« 
nearly  straight,  apex  and  hose  truncate,  disc  regularly  convex,  coarsely, 
deeply  and  densely  punctured,  and  with  a  slight  median  line.  Elytra 
'oblong  oval,  disc  obeoletely  striate,  stria  with  rather  large,  closely  placed 
punctures,  intervals  slightly  convex,  densely  scaly  and  each  with  a  single 
row  of  very  short  scale  like  hairs.  Body  beneath  and  legs  as  in  the  pre- 
ceding species.    Length  .14  inch  ;  3.5  mm. 

Two  specimens,  Arizona  and  Fort  Tejon,  Cal. 

In  both  species  the  deciduous  piece  has  left  a  very  inconspicuous  scar, 
transversely  oval  in  form  and  not  prominent  as  In  several  of  the  following 
groups.  I  have  not  seen  specimens  with  the  pieces  remaining.  The  men- 
turn  Slls  completely  the  gular  emargination  which  is  nearly  semicircular  in 
form.  The  genu  are  notched  opposite  the  bases  of  the  mandibles.  The 
distance  between  the  posterior  coxie  is  equal  to  the  length  of  the  first  two 
abdominal  segments,  and  the  coxce  are  not  larger  than  those  of  the  middle 

Group  II.    Eple««rl. 

The  species  composing  this  group  are  more  or  less  pyriform,  the  body 
above  and  beneath  densely  scaly,  the  elytra  of  a  pale-brownish  or  luteotis 
color  with  the  tip  and  two  sinuous  bands  much  paler.  The  rostrum  is 
rather  stout,  usually  lunger  than  the  head,  tbe  scrobes  deep,  weU  defined, 

•  The  measurements  tiere  given  as  well  as  all  to  follow  In  tbe  present  paper, 
are  taken  from  the  apical  thoracic  margin  to  tbe  tip  of  tbe  elytra,  as  tfals  Is 
more  certain  and  Invariable  than  ir  the  meaBarementsare  taken  from  tbe  tip 
or  tbe  beak,  wblcb  varies  In  lengtb. 
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and  repidlf  deaceiiding.    Tbc  supports  of  tlic  deciduous  pieces  of  the  man- 
dibles are  moderately  or  Tery  promineDl. 

The  genera  known  to  occur  in  our  f^nna  m&y  be  recognised  by  tUc 

following  table  : 

Articular  face  of  hind  tibiic  gialiraus,  suppwrt 

of  deciduous  piece  moderately  prominent. 

Antennie  stoat,  last  Joint  of  fUniclc  short 

broad,  and  very  close  to  the  club.  Joints 

1-2  of  tarsi,  glabrous GBAPHOBHINUS. 

Anlenns  more  alender.  joints  of  fiinicle 
conical,  the  last  distant  trom  tbe  club. 

Tairi  pubescent EFIC.SB1JS- 

Articular  &ce  of  bind  tibite  scaly.  Support 
of  deciduous  piece  very  prominent.  An- 
tennie rather  slender,  club  distinct AHOUADUS. 

The  deciduous  pieces  of  the  mandibles  arc  shown  in  one  spedes  of" 
i^HOTU*  They  are  falciform,  moderately  robust,  obtusely  pointed,  with.' 
tbe  upper  inner  side  concave,  smooth  and  shining. 

OBAFHOBHIHTTS  8ch. 

Graphorhintu  8cb5nberr.  Gen.  Cure,  i,  p.  SIO ;  indicated  but  not  de- 
scribed by  Say. 

This  genus  has  all  the  essential  characters  of  Spieana,  and  differs  only 
in  the  following  particulars  : 

Anteniw  shorter,  scape  slightly  clavate,  attaining  the  eyes,  f\iniclc 
T-Jointed,  flist  two  Joints  slightly  larger  than  the  others,  S-6  as  broad  as 
long,  the  seventh  broader  than  long,  and  in  close  proximity  to  the  club, 
the  latter  broadly  oval  and  pointed  at  tip.  Eyes  nearly  round,  sUghtly 
transverse.  Cotyloid  cavities  of  hind  tibiee  lenninal  ieorbtillea  ouverlea) 
and  glabrous,  tarsi  beneath  glabrous  slightly  fimbriate  near  the  tips. 

By  tbe  above  characters  it  will  be  seen  that  tbe  genus  differs  from 
Epiearut  in  the  form  of  the  antennae,  the  form  of  the  posterior  cotyloid 
cavities  and  tbe  vestiture  of  the  tarw.  The  species  below  being  the  type  of' 
the  genua,  and  as  it  differs  in  several  particulars  from  the  Qraphorhinut  as 
described  by  Lacordaire  from  other  species,  these  should  constitute  another 
genus  differing  in  the  form  of  tbe  antenna  and  the  vestiture  of  the  tarsi. 

O.  TSdosaa  Say,  Curcul.  p.  8;  Am.  Ent.,  p.  267 ;  Gyil.  SchCnh. 
Gen.  Cnic  i,  p.  511. 

Body  pyrifonn  robust.  Rostrum  robust,  quadrangular,  siiglitly  longer 
than  the  head,  tip  feebly  emai^inate  and  with  a  smooth  triangular  space 
limited  behind  by  a  chevron-like  ridge  behind  which  is  a  groove,  above 
Irisutcate  and  a  moderately  deep  transverse  impression  between  the  eyes, 
median  sulcus  broad,  lateral  sulci  short  but  deeper  ;  surface  densely  clothed 
with  cinereous  scales  and  sparsely  punctured.  Thorax  slightly  broader  at 
base  than'  long,  sides  arcuate  converging  to  the  apex,  which  is  truncate, 
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base  arcDate;  median  line  distinct,  surface  coareelf  punctured  and  irregular, 
densely  clothed  with  cinereous  sctkles.  Elytra  broadly  OTal,  very  curved, 
slightly  broader  at  base  than  the  thorax,  indistiuctly  striate.  etriiB  with 
moderately  coarse  punctures,  interrals  alternately  more  convex,  subcoeti- 
fonn,  surface  densely  scaly,  scales  cinereous  with  a  narrow  triangular  basal 
space,  Bubtuedi&n  and  subaplcal  transverse  bisinuous  fasoa  of  darker  color. 
Body  beneath  coarsely  but  sparsely  punctured,  densely  scaly.  Legs 
densely  scaly.  Tarsi  glabrous  beneath.  Length  .26-.88  inch ;  7-10  mm. 
This  species  has  the  same  style  of  coloration  as  is  seen  in  £^iearu*,  but 
the  darker  etytral  foscUe  are  at  times  absent. 
'  Occurs  in  iTanaiui  and  Texas,  and  Is  not  rare. 

BPICJBRUS  Sch. 

Epieitnu  BchSnherr,  Gen.  Cure,  ii,  p.  323. 

KMtrum  as  long  or  slightly  longer  than  the  head,  and  nearly  as  broad, 
parallel,  feebly  canaliculate  along  the  middle,  tip  feebly  emarginate  and 
with  a  triangular  smooth  space  limited  by  an  arcuate  groove.  Scrobes 
moderately  deep,  well  defined,  passing  Immediately  beneath  the  eye  and 
moderately  arcuate.  Eyee  slightly  longitudinally  oval.  AntennEe  mode- 
nitely  long,  scape  gtsdually  clavate,  attaining  nearly  the  middleof  Iheeye; 
fUnicIe  T-jolnted,  JoinU  obconical,  1-2  moderately  elongate,  8-4-5  nearly 
equal,  6-T  very  slightly  longer  than  last,  not  close  to  the  mass  which  is 
elongate  oval.  Thorax  variable,  conical  or  cylindrical  and  narrowed  in 
front.  Scutellum  very  small.  Blytra  oval,  broadly  but  feebly  emarginate 
at  base.  Legs  moderate..  Tarsi  spongy  pubescent  beneath.  Body  pyri- 
form  or  elongate,  densely  scaly.  Cotyloid  cavities  of  hind  tibiEe  internal, 
glabrous,  tip  of  tibin  truncate.  First  suture  of  abdomen  arcuate  at 
middle. 

Two  species  of  Epicttrus  occur  in  our  fauna. 

Thorax  not  wider  at  base  than  at  middle,  form  more 

or  less  elongate,  narrowed  at  middle imbrlcatUB. 

Thorax  conical  widest  at  base,  body  pyriform formidolOBUS. 

E.  imbrloatua  Say,  Joum.  Acad.  1824,  p.  317 ;  Oerm.  Sch.  Qen. 
Cure,  ii,  p.  267 ;  Bohem.  Sch.  Oen.  Cure  vi,  2,  p.  2«0. 

Form  variable.  Rostrum  feebly  sulcate  at  middle  and  with  a  slight  pre. 
ocular  impression,  surface  sparsely  punctured  densely  scaly.  Vert*!X  with 
Impressed  puncture.  Thorax  cylindrical  narrowed  at  anterior  third,  sur- 
face with  deeply  impressed  punctures  in  great  part  concealed  by  densely 
placed  scales,  cinereous  along  the  middle,  darker  at  the  sides.  Elytra  not 
striate  but  (when  denuded)  with  rows  of  large  deep  punctures,  surface 
densely  scaly,  color  cinereous,  with  basal  apace,  submedian  irregular,  and 
BUbapical  unuous  fssds  darker  in  color.  Body  beneath  and  legs  densely 
scaly,  scales  nearly  white.    Length  ,80-. 46  inch  ;  7.5-11. G  mm. 

This  speciea  occurs  in  every  portion  of  our  territory  east  of  the  Rocky 
MountiUns  and  south  and  west  of  Pennsylvania,  and  exhibils  a  very  great 
variation  in  form  and  coloration.    The  elytra  may  be  elongate  oval  or 
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broadlj  OTal,  and  the  tip  vertical  or  laflesed,  BOmetinies  compressed,  like 
the  prow  oFk  veeael.  In  color  the  aurrace  may  vary  to  entire  ciocreoUB  or 
«Ten  in  great  part  fUscouB. 

S.  fonnidolosos  Boh.  Schon.  Gen.  Cure,  vi,  3,  p.  284. 

Body  ovate.  Koetrum  fuehl;  aiilcate  at  middle,  pre-ocular  impresBioDS 
verj  faint,  vertex  with  impressed  pancture  ;  surface  sparsely  punctured  and 
densely  clothed  with  pale  cinereous  scales.  Thorax  conical,  sides  feebly 
■reuate.  shorter  than  hroad  at  base,  surface  Sparsely  punctured,  densely 
scaly.  Elytra  broadly  oval,  sub-inflated,  but  little  longer  than  wide,  with 
rows  of  moderate  puDcturea  not  closely  placed,  surface  densely  staily  wiib 
TGiy  short  semi-erect  scale-like  hairs  in  the  Intervals.  Body  beneath  and 
legsdensely  scaly.    Len^h  .16-.20  Inch  ;  4-6.5  mm. 

The  depth  of  the  median  rostral  groove  varies  greatly  in  the  specmiens 
before  me.  The  elytra  continue  very  nearly  in  their  curve  the  line  of  the 
tides  of  the  thorax,  and  their  color  above  is  almost  precisely  that  of  the 
preceding  species.  Two  specimens  before  me  are  totally  cinereous,  and 
twn  others  faaciate.  The  erect  scale-like  balrs  of  the  intervals  while  very 
distinct  in  the  present  species,  are  very  indistinct  in  the  preceding,  so  that 
no  special  mention  is  made  of  them. 

The  ipecimena  before  me  are  from  Georgia  and  Florida, 

ANOUADUS  D.  g. 

Roatmm  as  long  as  the  head  and  not  narrower,  sub-cylindrical,  slightly 
dibled  at  lip  ;  tip  triangularly  emarginate  and  with  a  smooth  space.  Scnibes 
deep,  arcuate,  passing  slightly  in  front  of  the  eye.  Antennv  sub-teiminal, 
loag;  scape  gradually  clavale  ;  funicle  T-jointed,  joints  1-2  moderately 
loB^  nearly  equal.  Joints  8-S  short,  equal,  joint  T  slightly  longer  and 
dlManl  from  the  club  which  is  elongate  oval.  Eyes  oval,  slightly  longitu 
dinal.  Thorax  cylindrical,  sides  moderately  areuatc.  Scutellum  very 
small.  Elytra  regularly  oval,  conjointly  emarginate  at  base,  not  wider 
than  the  thorax,  humeri  rectaugulnr.  L,egs  moderate,  femora  slightly 
clavale.  tibis  straight.  Cotyloid  cavities  of  hind  tibite  internal,  scaly,  tip 
of  tibia  truncate. 

The  supports  of  tlie  deciduous  mandibular  pieces  arc  Inuch  more  promi- 
nent in  this  than  in  any  other  genus  in  the  tribe.  Following  the  system  of 
Wordalre  one  would  be  compelled  to  call  this  genus  Artiput.  This  latter 
cannot  however  be  placed  in  the  present  tribe,  or  even  in  this  first  division 
M  the  form  of  the  meso-  and  metastemal  side  pieces  agree  with  the  genera 
illled  to  Cjfphvt  as  will  be  seen  further  on. 

A.  obliqaos,  n.  sp. 
■  Body  oblong,  narrower  at  middle.  Rostrum  very  sparsely  punctured, 
densely  clothed  with  scales  of  pearly  lustre,  darker  at  the  sides,  with  few 
erect  scale-like  hairs.  Thorax  slightly  longer  than  wide,  moderately  convex, 
cylindrical,  tniocate  at  apex  and  base,  sides  arcuate,  surface  coarsely  but 
t[Mrsely  punctured  densely  scaly,  at  middle  pearly,  at  sides  fuscous.  Elytra 
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regukrlj  oval,  convex,  with  rows  of  moderate  punctures  notclo«elj' placed, 
surface  denself  scaly  with  short  sets  distantlj  placed  iu  the  intervals, 
scales  pale  cinereous  with  a  common  basal  triangular  space  as  long  as  wide, 
a  very  oblique  fascia  extending  trom  behind  the  humeri  to,the  suture,  and 
an  indistinct  transverse  subaplcal  fascia  all  fuscous.  Body  beneath  and 
legs  densely  clothed  with  pearly  scales  ^rith  short  settespareclyinterspeised. 
Length  .30  inch  ;  6  mm. 

This  insect  reproduces  exactly  the  form  or  coloration  of  some  of  tho 
smaller  specimens  of  Epieteru*  imbricalxu. 

One  specimen  from  tlie  Peninsula  of  Lower  California, 

Group   in.      BBrjrnotL 

Rostrum  moderately  stout,  longer  and  sliglitly  narrower  Uian  the  head, 
sub -cylindrical,  slightly  dilated  at  tip  which  Is  slightly  notched,  upper  side 
finely  sulcate.  Bcrobes  deep,  sliglitly  arouate  passing  immediately  beneath 
the  eyes,  which  are  large,  oval,  andxlightly  oblique.  Scapesligbtlyclavate, 
attaining  the  middle  of  the  eyi-,  surface  glabrous  and  slightly  ciliate  ;  fUni- 
cle  7-Jointed,  Joints  1-3  longer,  joint  3  conical,  4-7  rounded,  club  elongate 
oval.  Thorax  subquodrale,  slightly  narrower  in  front,  apex  truncate,  tMse 
slightly  arcuate,  Bcuteltum  small.  Elytra  moderately  oral,  convex,  base 
broadly  emarginale  and  sliglitly  wider  than  the  thorax,  homeral  angles  dis- 
tinct in  front.  Thighs  moderately  clavate,  anterior  tibiee  slightly  arcuate, 
middle  and  posterior  slightly  dilated  at  tip,  all  slightly  mucronate.  Hind 
libis  with  a  double  row  of  flmbiitt  surrounding  an  oval  smooth  space  (eor- 
btiiUt  cas«m0UMi).    Tarsi  moderately  dilated,  pubescent  beneath,  olawa 

^'  BAETWOTUS  Germ. 

Barynotttt  Germ.  Ins.  Spec  Nov.  p.  837. 

This  genus  alone  represents  this  group  in  our  fauna  containing  one  spe 
cies  which  occurs  also  in  Europe. 

B.  SobcBnherri  Zetterat.  Ins.  Lapp.  I,  p.  187 ;  Boliem.  ScliSn.  Qen. 
Cure.  vi.  2,  p.  250. 

Head  and  rostrum  as  long  as  the  thorax,  rather  coarsely  and  deeply  but 
sparsely  punctured,  sparsely  pubescent  at  sides  and  tip.  Thorax  sub-quad- 
rate, sides  behind  parallel,  anterior  third  convergent,  apex  truncate,  base 
broadly  arcuate  ;  surface  moderately  deeply  punctured,  punctures  mode- 
rat«ly  coarse  with  finer  punctures  in  between,  at  sides  punctures  coarser 
and  deeply  circumrallate  ;  median  line  finely  impressed ;  surface  sparsely 
clothed  with  pearly  scales.  Elytra  slightly  broader  at  base  than  tliorax 
oval,  moderately  convex,  base  broadly  cmarginate,  surface  clothed  with 
scales  of  pearly  lustre  with  intermixture  of  cupreous  and  greenish  scales, 
and  with  rows  of  moderately  coarse  punctures  ;  inlervalsalternoteiy  slightly 
more  convex  and  (where  denuded)  moderately  densely  punctulate.  Body 
beneath  coarsely,  densely  aud  deeply  punctured  and  sparsely  pubescent, 
the  pubescence  denser  on  the  metastvrniil  side  pieces.  Legs  black  sparsely 
punctured.    Length  .33  inch  ;  8.3S  mm. 
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One  Bpeclmen  ttota  the  sontli  of  Newfoundland  given  to  Dr.  LeOonte 
by  M.  PiitMys.  of  Brussels.  The  spedmen  is  nearly  entirely  deprived  of 
Mslefland  blaclt. 

Oroup  ly      H*rM*rl. 

Rostmm  longer  and  narrower  than  the  head,  subcylindrlcal  at  base, 
brooder  at  tip,  alte  moderately  divergent,  apex  enurf^'natc  and  with  a  V 
shaped  elevated  line,  median  Hue  distinctly  impressed.  Scrobes  deep  in 
front,  and  moderately  arcuate,  posteriorly  feebly  marked  and  directed  be- 
neath {Hormomt)  or  toward  the  lower  border  of  the  eye  (Agaipharopi). 
Antenme  modeialely  long,  attaining  the  middle  of  the  eyi'  in  the  former 
and  barely  reaching  the  eye  in  the  latter.  Eyes  moderately  or  very  promi 
nent.  Hetastemal  side  pieces  almost  entirely  concealed  by  the  elytra  ; 
meiastemum  short.  Inlercoxal  process  broad,  truncate,  second  abdominal 
segment  but  little  longer  than  the  third  and  separated  Tpom  the  first  by  a 
straight  suture.    Corbels  of  hind  tlbi«e  open,  claws  of  tarsi  free. 

The  sun>orts  of  the  deciduous  pieces  of  the  mandibles  are  very  promi- 
nent, obliquely  truncate  and  pointed  at  tip ;  the  deciduous  pieces  do  not 
eiist  on  any  of  the  speciraens  before  me.  The  open  posterior  corbels  and 
the  straight  first  abdominal  suture  would  seem  to  place  the  two  genera  here 
included  in  Lacordaire's  BUngridei  with  which,  however,  they  have  but 
litde  in  oonunon. 

Two  genera  are  thus  separated  : 
Scape  attaining  the  middle  of  the  eyes,  the  latter 

moderately  prominent,  without  posterior  orbit.  HOBHOBTTS- 

Bcape  inrely  attaining  the  anterior  margin  of  the 
eye,  the  latter  spherical,  prominent  and  with 
posterior  orbit AaASFH.£BOFS. 

These  two  genera  have  the  elytra  at  base  feebly  emarginate  and  some- 
what broader  than  the  thorax,  the  humeri  being  broadly  rounded  in  the 
latter  and  subrectangular  in  the  former  genus.  There  is  also  a  close  super- 
fidal  resemblance  to  Otiorhgnehut,  especially  in  the  second,  where  the  sur- 
Eice  is  black  and  with  few  and  inconspicuous  scales.  Hormorut  is  how- 
ever more  ornate  as  will  be  seen  in  the  description.  I  have  endeavored  to 
find  genera  to  which  these  are  allied,  but  with  the  work  of  Lacordaire  and 
the  limited  foreign  collection  at  my  disposal  I  am  entirely  nnable  to  do  so, 
1  must  therefore  describe  them  so  far  as  to  make  them  recognizable  in  our 
launa  and  leave  their  relationships  for  future  determination, 

HOBMOBUS  n.  g. 
Rostrum  kingerond  narrower  than  the  head,  cylindrical  at  base,  slightly 
dilated  at  apex,  als  moderately  prominent,  tip  acutely  emarginate  and  with 
a  V^tiaped  line  and  on  each  side  a  groove,  median  line  finely  impressed, 
terminating  in  a  broad  shallow  impression  and  between  the  eyes  in  a  slight 
puncture.  Mandibular  processes  prominent,  obliquely  truncate  and  acute 
at  tip.     Mcntnm  slightly  retracted.  In  great  part  concealing  the  other  oral 
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orgsoB.  E^eB  round,  moderately  promineat.  Scrobea  moderately  deep  in 
front,  slightly  arcuate  and  well  defined,  posteriorly  vague  and  passing  im- 
medlal«1y  beneath  the  lower  margin  of  the  eye.  Antennffi  moderately 
long,  scape  gradually  clavate,  attaining  the  middle  of  the  eye  ;  thatcle  7 
Joinied,  the  first  two  slightly  1<mger  and  su1>eqiial,  3-7  oboonicnl,  the  last 
allghtly  broader  but  distant  from  the  club  which  is  oval,  acute  and  dis 
tinctly  articulated.  Thorax  oboval,  without  ocular  lobes  or  flmhrln. 
Scutellmn  invisible.  Elytra  oblong  oval,  feebly  emsi^nate  at  base  and 
slightly  wider  than  the  thorax.  Hesostemal  process  nearly  vertical.  Hela 
sternum  short,  side  pieces  with  diBtinct  suture,  but  almost  entirely  covered 
by  the  elytra.  lulercoxal  proeees  broad,  truncate,  second  segment  not  as 
long  as  the  two  following  united,  separated  from  the  first  by  a  very  nearly 
stn^ght  suture.  Tibia  mucronate,  the  anterior  and  middle  denticulate 
within,  corbels  of  hind  tibin  open,  glabrous,  tarsi  normal,  claws  free, 
Body  above  sparsely  scaly  in  irregular  bands  and  patches. 

H.  undulatus  Uhlar  iOhUyropianni)  Proc.  Acad.,  1856,  p.  416. 

Form  elongate  oval,  dark  brown,  ornate  with  pearly  scales.  Head  and 
rostrum  as  long  as  the  thorax,  moderately  densely  punctured,  sparsely 
covered  with  pearly  scales  and  recumbent  scale-like  hairs.  Thorax  slightly 
longer  than  wide,  broadest  in  front  of  middle,  rides  arcuate  in  front, 
slightly  convergent  towards  the  base,  apex  truncate  and  with  feeble  con- 
striction behind  the  margin,  disc  moderately  convex,  median  line  distinctly 
impressed,  surface  coarsely  and  closely  tulierculate,  each  tubercle  punc- 
tured at  summit  and  with  a  scale-like  hair,  lateral  mai^n  with  a  narrow 
line  of  pearly  scales.  Elytra  oblongoval,  narrower  in  the  male,  disc  mode- 
rately convex,  suddenly  declivous  at  apex,  sur&oe  with  strin  of  large,  deep, 
closely  placed  punctures.  Intervals  narrower  and  with  granules  moderately 
elevated ;  surface  ornate  with  pearly  scales,  arranged  in  the  form  of  a  hu- 
meral lunule  and  an  irregular  patch  on  each  side  of  the  declivity.  Body 
beneath  densely  punctured,  sparsely  covered  with  scale-like  h^rs  and  with 
a  patch  of  pearly  scales  on  each  side  of  melastemum.  Legs  piceous, 
sparsely  hairy,  femora  with  few  scales  near  the  tip.  Length  .30  inch ; 
7.5  mm. 

Occurs  In  Canada,  Maryland,  Dlinois. 

AGASFH^SBOFS  n.  g. 
Rostrum  much  longer  than  the  head,  cylindrical  at  base,  dilated  in  ttont, 
al»  prominent,  above  with  deep  median  groove,  tip  feebly  trisinuate,  a  V- 
shaped  elevated  line  and  on  each  side  a  broad  groove.  Supports  of  decidu- 
ous pieces  prominent,  obliquely  truncate  and  acute  at  tip.  Hentum  filling 
the  gular  emargination.  Scrobea  deep  and  visible  ftom  above  in  front, 
feebly  arciute,  gradually  feebler  posteriorly  and  passing  immediately  be- 
neatb  the  eyes.  Antennse  moderate,  scape  short,  moderately  robust,  gradu- 
ally clavate,  nearly  attaining  the  anterior  margin  of  the  eye ;  funlc)e  7- 
jointed,  one  and  a-half  times  the  length  of  the  scape  ;  Joints  1-3  sub-equal, 
longer  than  the  others,  S-7  short,  obconical ;   club  oval.     Eyes  round. 
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promlDent,  surrounded  hy  a  moderately  deep  orblul  groove.  Head  short, 
deeptj  iiuerted,  hemiitpherical.  Thorax  without  ocular  lobes  or  flrobrue. 
Scut«lliiiD  iuTblble  Hetasiemuin  abort,  side  pieces  ae«rlj  concealed, 
■utore  diatinctlj  visible.  Intercoxal  process  bro»d.  Teeblf  arcuate  in  fhiDt, 
second  abdominal  segment  as  long  as  the  two  following  united,  separated 
from  the  Drat  by  a  straight  suture.  Anterior  and  middle  tibiie  feebly  mu- 
CTonate,  corfoeb  of  hiod  tibis  open,  tarsi  normal,  claws  free. 

The  geaeni  aspect  of  the  unique  species  is  such  tliat,  were  the  scapes  of 
the  aateaniB  long,  I  would  have  placed  the  genus  in  Otiorhy nchlni. 

A.  nigra,  n.  ap. 

Elongate  oral,  Otiark}fnehut-l\ke,  blade,  sub-opaque.  Head  and  rostrum 
u  l<mg  as  the  thorax.  Roatrum  deeply  grooved  at  middle,  coarsely  punc- 
tared  and  glabrous.  Antennfe  piceoue.  Thorax  cylladrical,  as  long  as 
wide,  sides  moderately  arcuate,  disc  convex,  surface  with  coarae  closely 
traced  tubercles,  each  perforated  at  summit  and  bearing  an  indistinct  scale. 
Blytn  oval,  base  feebly  emarginate  and  wider  than  the  thorax,  humeri 
broadly  rounded,  disc  moderaiely  convex,  surfhce  with  rows  of  coarse, 
nib-quadrate  punctures,  intervals  with  flattened  tubercles  eacb  perforated 
and  with  an  indistinct  scale.  Body  beneath  black  glabrous,  coarsely  and 
dcosety  punctured.  Legs  black,  more  sparsely  punctured.  Length  .80  hich  ; 
1.3  mm. 

Two  speclmeDi.    Hendodno,  Cal. 

Group  T.     TrtcoDMCMtM. 

Anterior  Ubis  with  the  outer  apical  angle  prolonged.  Articular  surfaces 
of  hind  tibite  strongly  caverooos  and  scaly. 

TBIQOirOSOnTA    Motscb. 

TrifftntOMCitta  Hotsch.  Etudes  Entomol.  I.  1853,  p.  78. 

Rostrum  sub-cylindrical,  slightly  longer  and  narrower  than  the  head, 
separated  Qimn  the  head  by  a  fine  impressed  line,  above  finely  canaliculate, 
tip  truncate.  Scrobes  deep,  arcuate,  passing  near  the  lower  margin  of  the 
eyes.  Antenna  moderately  long ;  scape  gradually  clavate,  passing  the 
eyes  posteriorly ;  funlcle  7-]ointed,  1-2  longer  sub^qual.  8-7  obcnnical. 
gradnally  shorterand  broader,  dab  oval.  Eyeaoval,  siiglitly  oblique.  Tho- 
rax sub- trau verse,  truncate  at  base  and  apes.  Scutellum  small,  triangular. 
Elytra  oval  ^  or  broadly  oval  $,  humeri  rounded.  Legs  moderate, 
feowra  moderately  clavate,  anterior  tibtie  dilated  at  tip,  and  with  the  mid- 
dle tibia  slightly  swollen  at  middle  ;  hind  tlbiie  very  obliquely  truncate, 
the  articular  surfitces  cavernous  and  scaly.  Tarsi  spongy  and  villous  be- 
neath, median  line  glabrous  last  Joint  long,  claws  moderate,  fVee.  Inter- 
coxsl  process  very  broad,  sUghtly  rounded  in  front.  Second  segment  of 
abdomen  longer  than  the  two  following  united,  separated  from  the  first  by 
an  arcuate  suture.    Body  scaly  and  hairy. 

The  supports  of  the  deciduous  pieces  are  not  prominent.  These  pieces 
•re  rather  lon&  very  teebly  arcuate  and  obtuse  at  tip.    The  generic  des- 
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criptioD  given  by  Hotscbulsky  is  so  extremely  vague  and  short  as  to  be 
entirely  valueless,  and  Id  strict  Justice  the  genus  should  be  credited  to 
Lscordaire. 

T.  pilosa  Motsch.  Etudes  Entom.  I,  lflS3,  p.  70 ;  Lacord.  Oenera, 
Atlas  pi.  61,  flg.  S,  a-b. 

Form  oval,  robust,  surface  densely  covered  with  cinereous  scales  and 
moderately  long  greyish  tt^rs  sparsely  placed,  elytra  Irregularly  varie- 
gated with  fuscous.  Head  and  rostrum  as  long  the  thorax,  densely  scaly 
and  sparsely  pilose.  AntcunK  rufous,  hairy.  Thorax  broader  than  long, 
narrower  in  front,  sides  strongly  arcuale,  disc  convex,  surface  moderately 
densely  scaly.  Elytra  rather  broadly  oval,  humeri  broadly  rounded,  sides 
feebly  arcuate  and  slightly  acuminate  poaturioriy,  disc  convex,  vitk  rows 
of  moderatuly  Sne  punctures,  surface  densely  scaly  and  sparsely  pilose. 
Body  beneath  moderately  densely  scaly  and  with  rather  longer  baira  than  the 
upper  surface,  last  three  segmenta  of  abdomen  distinctly  pubescent.  Legs 
more  sparsely  scaly  and  with  rather  long  greyish  liairs.  Length  .22 — .36 
inch ;  6.5—9  mm. 

The  males  have  the  metaatemum  and  abdomen  broadly  concave.  The 
scales  covering  the  elytra  and,  in  foct,  the  entire  upper  surface  are  very  - 
variable  in  coloration.  The  ground  color  is  a  cinereous  usnally  very  irregu- 
larly mottled  with  fuscous.  Occasionally  specimens  occur  In  which  the 
elytra  are  pale  ochreous  with  an  Irregular  band  on  the  middle  of  each  ely  - 
tron  becoming  gradually  broader  behind,  nearly  uniting  at  the  suture. 

This  species  is  not  rare  on  the  sea-coast  at  San  Francisco,  Cal. 

Qronp  VI.    Csirptiiii. 

Rostrum  not  longer  than  the  head,  sub -quadrangular,  very  gliglitly  nar- 
rowed toward  the  tip  and  but  little  narrower  than  the  head.  Eyes  round, 
coarsely  granulated  and  almost  entirely  concealed  from  above  by  a  small 
tubercle.  Scrobea  lateral,  arcuate,  deep.  Thorax  without  ocular  lobes  or 
flmbriffi.  Scutellum  very  indistinct.  Mesosternal  aide  pieces  very  un- 
equal. Hetasternum  short,  aide  pieces  moderate,  suture  obliterated.  Ab- 
domen normal,  intercosal  process  broad  truncate  in  f^nt.  Tarsi  with 
coarse  spinous  hairs  beneath,  third  Joint  not  wider  than  the  second  and 
feebly  emarginate,  last  joint  moderately  long,  claws  f^ec.  Anterior  tibliB 
feebly  mucronate  and  digitate  at  tip  with  four  or  Ave  coarse  splnules,  articu- 
lar cavities  of  bind  tibite  cavernous. 

The  gular  emargination  is  moderately  large  and  without  sub-mental 
peduncle.  The  mentum  is  nearly  semicircular  In  shape  and  partially  ex- 
poses the  other  oral  organs,  the  maxiihe  being  slightly  visible  at  the  sidee 
and  the  ligula  at  tip. 

Tbe  combination  of  characters  above  given  will  be  found  very  dilBcult 
to  place  in  any  tribe  of  Lacordaire's  system.  The  genua  can  not  be  called 
PhauerogTtath,  as  the  mentum  conceals  the  greater  portion  of  the  oral  or- 
gans, and  I  am  equally  at  a  loss  for  a  position  in  the  Adtlognath  series. 

The  occurrence  of  narrow  tarsi  In  this  portion  of  the  series  is  certainly 
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a  renmikable  drcamstaoce  and  serves  to  illiutmte  the  almost  utter  impoee) 
bilily  of  dividing  any  portion  of  the  RhynchopboruB  sub-order  without 
Apparently  diung  violence  to  some  important  character.  As  tbe  present  is 
tbe  first  occurrence  of  this  chamcter,  it  might  be  here  otjserved  thut  two 
otbeiB  always  BMompony  it  <1d  our  fauna)  vix. : — Tlie  appioximation  of  tbe 
last  joint  of  tbe  fbnicle  to  the  club  and  the  torsi  more  or  loss  spinous  be- 
neatb.  OphiT/atlM,  Shigop»ii,  and  Cimboctra,  tbe  only  genera  of  Otlo- 
rbynchidK  in  our  founa  with  narrowed  tarsi,  all  have  the  other  two  cliar- 
acters.  Tbe  tarsi  may.  however,  be  more  or  less  spinous  in  other  j^era, 
but  tbe  antennal  character  never  occurs  without  narrowed  tar^. 

CAI.YFTILLUS   n.  g. 

Rostrtun  not  longer  than  the  head,  sub-quadrangular,  slightly  narrower 
in  front,  a  feeble  trace  of  tranaverae  impression  at  base,  above  flat,  tip 
Iiroadly  emarginate  ;  head  with  a  tuberculiform  process  over  each  eye. 
Scrobee  deep,  arcuate,  well  defined,  passing  beneath  tbe  eyes.  Byes 
round,  moderately  convex,  coarsely  granulated.  Antennee  moderate,  scape 
gradually  stouter,  slightly  arcuate,  passing  tbe  eyes  behind ;  funicle  T- 
jtunted,  very  little  longer  than  the  scape,  fltM  joint  longer  and  stouter, 
second  nearly  as  long ;  3-7  short  gradually  broader,  the  last  very  close  to 
the  dub,  tbe  latter  oval,  distinctly  articulated.  Thorax  transversely  oval, 
neither  lobed  nor  fimbriate  behind  the  eyes.  Scutellum  scarcely  ^rible. 
Elytra  broadly  oval,  base  feebly  emarginate,  humeri  broadly  rounded. 
Femora  rather  feebly  clavate.  Tibira  especially  the  anterior  with  coarse 
sfMnulcs  at  tip.  Metastemum  short.  Second  segment  of  abdoraeo  as  long 
as  tbe  two  following,  first  suture  arcuate  at  middle.  Body  densely  scaly 
and  hispid. 

C.  cryptope.  n.  ep. 

Form  brcadly  oval,  densely  covered  with  brownish  cinereous  scales, 
irregnlarly  variegated  with  darker  color.  Head  and  rostrum  aa  long  as  tbe 
thorax,  densely  scaly  and  with  few  short  erect  clavate  hairs.  Thorax  oval, 
broader  than  long,  apex  and  base  truncate,  sides  regularly  arcuate,  disc 
moderately  convex,  surface  gran ulato  punctate,  sparsely  scaly  near  the 
rides  and  with  short  erect  clavate  h^rs.  Elytra  broadly  oval,  modenaely 
convex,  one-half  wider  than  the  thorax,  humeri  broadly  rounded,  sides 
feebly  arcuate,  apex  obtuse,  surface  faintly  striate,  strife  with  distant  punc- 
tures, intervals  flat,  densely  covered  with  brownish  cinereous  scales,  irreg- 
nlarly  clouded  with  darker  color  and  each  interval  with  a  row  of  very 
short  sub-erect  scale-like  hairs,  slightly  clavate.  Body  beneath  covered  as 
above.     Legs  sparsely  scaly.     Length  .10  inch  ;  3.S  mm. 

The  form  and  general  aspect  of  the  species  is  that  of  a  TYaehyphlieut. 
Tbe  surface  color  deprived  of  scales  la  dark  castaneous. 

One  specimen.  New  Mexico. 

Tribe  II.     oPHmrABTiiri. 

This  tribe  aa  here  interpreted,  corresponds  very  nearly  with  the  Ltptopt- 
idtt  of  Lacordaire,  as  (ar  as  our  genera  are  concerned.     Lacordaire  in 
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cludm  Tery  beterogeaeooa  roateiial  Eismoit  be  evident  to  oveD  a  iuperficEsl 
observer.  No  one  can  deny  tbe  neceasitj  of  approaching  Entimvt  and  its 
allies  to  (7ypAu4,  forming  a  distinct  tribe,  however,  ttom  tbe  latter,  and  ftt 
tbe  muae  time  Leptopi  mnst  be  aimllarly  dealt  vith,  and  should  probably 
be  placed  with  the  Entimide*.  As  far  aa  I  have  studied  the  majoritj  of 
the  genera  of  the  group  Leptoptidtt  vrais,  ehonld  remain  in  the  present 
tribe. 

As  Ltplopt  belongs  to  my  second  dlvMon,  I  have  been  compelled  to 
change  the  OEuncof  the  tribe,  and  have  adopted  thatof  our  most  promineitt 
genuB. 

Aa  Interpreted  in  the  present  paper,  this  tribe  baa  the  fbllowlng  charac- 

Rostrum  modcratelj  or  very  robust,  quadrangular  or  sub-cjUndrical. 
Mandibles  robust,  never  prominent  or  laminlfonn  at  tip,  scar  round,  very 
distinct  and  sometimes  prominent.  Hentum  large  or  at  least  moderate, 
concealing  in  great  part  tbe  other  oml  oi^ans,  sub-mentum  ren>ly  feebly 
pedunculate.  Scrobes  lateral,  rarely  (Phgxtlii)  viHible  fh>ni  above,  di- 
recied  either  toward  the  middle  of  the  eyes  or  inferiorly.  Anteunee  mode- 
rate, scape  always  attaining  at  least  the  eye,  fUnlcle  T-Jointed,  the  last 
usually  l^ee,  rarely  (,Cimboe«ra  and  Ophtyatlet)  contiguous  to  the  mass. 
Thorax  always  with  distinct  ocular  lobes  which  are  frequently  fimbriate. 
Hetasteraum  usually  very  short,  side  pieces  usually  narrow,  suture  nearly 
always  visible.  Hesostemal  side  pieces  unequally  divided,  epistemum 
and  elytml  margin  contiguous.  Intercoxal  process  at  least  moderately, 
sometimes  very  broad  (Bhigoptii').  Abdomen  variable,  second  segment 
longer  than  the  two  following  united  (except  In  Ophrgakti'),  and  with  the 
first  suture  arcuate  (except  In  OphryanUi  and  some  Slrangaliodtt).  Tarsi 
variable,  usually  pubescent  beneath,  sometimes  spinous ;  third  Joint  usually 
deeply  bilobed  and  broader,  rarely  simply  emarglnale  and  not  wider  than 
the  second,  (certain  Ophrgattet,  and  in  Cimboeera  and  Bhtgopiit).  Claws 
always  free.    Body  always  apterous. 

The  tribe  contains  moderately  homogeneous  material  but  with  evident 
tendencies  in  some  of  the  genera  to  closely  approximate  those  of  neighbor- 
ing trit>es,  especially  b  this  the  case  In  those  genera  with  the  feebler  ocular 
lobes.      Thus  Phyxelu  approaches    TrathypMoeut  and    Pkymatiwu  to 
Oliorhsnehai.    There  is  very  little  tendency  to  approch  Division  II, 
Phymatin'Ot  alone  having  the  mesostemal  side  pieces  nearly  equally  divided 
but  themetasternal  parapleurs  are  not  at  all  like  those  of  that  division. 
The  genera  of  the  tribe  form  the  following  groups: 
Rostrum  robust,  quadrangular,  more  or  less  distinctly  trisulcatc  above. 
Scrobes  rapidly  inferior,  well  defined.    Eyes  always  narrow  and  acute 

below,  partially  concealed  by  the  ocular  lobes. 
Abdomen  with  second  segment  rarely  as  long 

as  the  two  following  together,  first  suture 

straight.      Intercoxal  process    moderately 

wide OpferjMlea. 
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Abdomen  with  second  segment  longer  than 
the  two  following  together,  flnt  suture 
Btrongij  arcuate.    Intercoxal  process  very 

brottd  BtaUopaM. 

KoBtrom  leas  robiut,  sub -cylindrical,  never  sul- 
cate  »bo»e.  Scrobes  Teebly  inferior,  usually 
directed  toward  the  eyes  or  visible  trom 
sboTe  and  Iiadly  defined.  Eyes  oval,  not  acute 
below  and  usually  entirely  free. 

Scrobes  entirely  iatera) Stranioilode*. 

Scrobes  visible  ftem  above Pbjrzelea. 

The  groupe  as  above  defined  are  very  distinctly  limited  in  onr  fauna,  the 
last  group  alone  being  of  doubtflil  value. 

In  this  trilM,  occnr  genera  with  the  narrow  third  tarsal  Joint,  which 
however,  is  not  of  the  form  seen  in  the  Btrsopida.  This  character  will  be 
qmken  of  at  greater  length  in  the  genera  in  which  it  occurs. 
Group  I.  Opbrraatea. 
Rostrum  robost,  angular,  more  or  less  distinctly  trisulcate,  tip  feebly 
eraarginate  with  a  small  triangular  smooth  space.     Antennie  moderately 
lolrok,  scaly,  scape  gradually  thicker,  nearly  attaining  the  eyes,  (\inicle 
T-J<Hnted,  the  last  joint  contiguous  to  the  club  which  is  oval.  Scrobes  deep, 
puaittg  obliquely  downwards  In  ftont  of  the  eyes.    Eyes  oval,  transverse, 
pointed  beneath.    Thorax  variable  in  form,  either  oval  or  transverae,  and 
nith  calloHities  at  the  sides.    Elytra  oval  or  oblong.     Scutellnm  wanting. 
Abdominal  sutures  straight,  second  segment  equal  to,  or  very  little  longer 
than,  the  third.     Tibije  not  mncronate  at  tip.  Tarsi  variable.    Claws  free. 
The  articular  surfaces  at  the  tips  of  the  hind  tibite  are  very  nearly  termi- 
nalandin  great  part  scaly.    Lacordaire calls  them  " eavtrrmue,"  bat  I 
think  without  reason  (for  the  majority  of  thespedes).    They  are  cavernous 
in  K>me  Evpaffodtrei.    The  mesostemal  side  pieces  are  very  unequal,  the 
epimeron  being  veiy  smaU.  The  melathoraclc  epistemum  is  moderately 
broad  and  the  suture  more  or  less  distinct.    In  all  the  species  the  ophthal- 
mic lobes  are  of  moderate  size  and  flmbriate.      The  surface  of  the  body  is 
densely  scaly  and  without  any  pubescence. 
Two  genera  appear  to  lie  indicated  in  our  &una. 
Tun  slender,  third  Joint  not  wider  than  second, 
and  simply  emarginste.     Sides  of  thorax  with 
tuberosities  more  or  less  marked.  Tips  of  tarsal 

joints  beneath  spiniform OPHBYASTES. 

Tud  dilated,  third  Joint  usually  wider  than 
second  and  deeply  bilobed.  Thorax  oval 
without  tuberodties,  tarsi  beneath  not  spinous 

at  Up EUFAQODEBES. 

In  the  Brst  genus  the  elytra  are  broadly  oral,  in  the  second  elongate 
oval.    In  the  latter  also,  the  legs  are  longer. 
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OPHBTASTES  Schonb. 
Ophryattet  Schdnhcir,  Curcul.,  i,  p.  508. 

The  species  of  tbis  genus  as  restricted  by  the  preceding  table,  are  not 
numerous,  and  have  a  fades  at  once  distinguishing  them  from  the  follow- 
ing genus.  They  are  all  of  robust  form,  elytrn  rather  broadly  oval  and 
the  surface  densely  scaly,  either  cinereous  or  whitish,  omameDted  with 
stripes  or  spots  of  a  much  darker  color.  Conslderablo  variation  within 
qwdflc  limits  is  found,  not  only  in  color  but  also  in  fonn.  All  the  species 
with  but  one  esception,  have  at  the  base  of  the  raetrum  a  distinctly  marked 
transverse  impression  and  the  vertex  thus  appe&rs  convex.  The  tmith 
elytral  stria  in  the  larger  species  is  very  distinct  at  its  basal  third,  and  as 
distant  from  the  ninth  as  the  latter  is  from  the  eighth,  at  middle  the  stria 
is  not  evident,  andat  its  apical  third  very  close  to  the  ninth.  In  the  smaller 
species,  in  which  also  the  thoracic  tuberosities  are  very  feeble,  the  tenth 
stria  is  entirely  obliterated.  The  deciduous  mandibular  piece  is  moderately 
long  acute  at  tip,  sHglitly  arcuate.  This  piece  when  cast  leaves  merely  a 
a  scar  without  any  process. 

In  accordance  with  the  characters  our  species  may  be  tabulated  in  the 
following  manner: 
Tenth  etytral  stria  dhitinct  at  basal  third.    Thoradc 

tuberosities  large 1 

Tenth   olytral    stria    almost    entirely  obliterated. 

Thoncic  tuberosities  feeble 3 

1-Rostrum  without  transverse  impression.    Median 

groove  attaining  the  occiput Tlttatoa. 

Rostrum  with  feeble  transverse  impression.    Me- 
dian groove  attaining  the  fWmt tnbarosus. 

Rostrum  with  very  disUnct  impression.    Median 

groove  rostral  only latiroBtriB. 

2-EIytra  produced  at  base,  humeri  very  oblique suloirostria. 

Elytra  truncate  at  base,  humeri  feebly  prominent  porosue. 

O.  TittAtua  Say,  (Liparut)  Joum.  Acad,  iii,  p.  316 ;  Germ.  3eh.  Oen. 
Cure,  i,  p.  509  ;  Lee.  Proc.  Acad,  vi,  p.  448  ;  Lee.,  Col,  Kansas,  1859, 
p.  18,  pi.  1,  fig.  18. 

Kostrumtrisulcate,  lateral  sulci  extending  fhim  opposite  (he  insertion  of 
the  antenuR  to  a  point  opposite  the  eye,  deep,  slightly  arcuale  above ; 
median  sulcus  extending  from  the  tip  nearly  to  the  occiput.  Thorax 
nearly  twice  as  wide  as  long,  sides  strongly  divergent  from  apex  and  near 
base  suddenly  narrowed,  median  line  distinctly  impressed,  surface  deeply 
punctured  and  irregular.  Elytra  regularly  or  oblong  oval,  vaguely  striate 
and  with  rows  of  moderate  punctures,  interspaces  slightly  convex,  surface 
densely  covered  with  cinereous  scales,  the  sutural  and  alternate  interspaces 
black.  Body  beneath  and  legs  densely  covered  with  Whitish  scales. 
Length  .34-.53  inch  ;  9—13  mm. 

This  species  may  be  at  once  dlst^gutehed  by  the  sculpture  of  the  head 
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»nd  tbe  vittau  elytra  It  Tsriea  greatly  In  fonn  primarily  from  mxdbI 
differences. 

Oocurs  in  Kansas  and  New  Mexico.     Not  rare 

O.  ttiberosus  Lee.  Proc.  Acad,  vi,  p.  448. 

Rostnuu  triaulcate,  sulci  rather  brood  and  shallow,  median  passing 
slightly  on  the  front,  lateral  extending  above  the  eyes,  transverse  imprea 
•ion  at  base  of  rostrum  feeble.  Thorax  nearly  twice  as  wide  as  long,  con- 
stricted at  apex  and  base,  aides  (tuberosities)  slightly  divergent  and  notched 
at  middle,  surface  deeply  punctured  and  very  irregular.  Elytra  regularly 
oval  with  rows  of  large,  deeply  impressed  punctures ;  surface  densely 
covered  with  cinereous  scales  and  maculate  with  block.  Body  beneath  and 
legs  densely  covered  with  whitish  scales,  femora  with  black  spots  near  the 
tip.     Length  .40-.60  inch  ;  10-12  mm. 

This  species  occurs  rather  abundantly  in  Colorado  and  New  Mexico. 

O.  latirostrifl  Lee,  Proc.  Acad,  vl,  p.  448;  talidiu  9  Lee,  Proc.  Acad. 

vii,  p.  ass. 

Ruetrum  deeply  transversely  impressed  at  base  (front  convex)  trlsulcate, 
lateral  eulci  moderatelj  deep,  median  sulcus  broad,  shallow,  neither  ex- 
tending Iteyond  the  transverse  impression.  Thorax  neariy  twice  as  wide 
OS  long,  anteriorly  moderately  at  base  suddenly  and  strongly  constricted, 
ddee  divergent  IW)m  apex  feebly  notched  at  middle  ;  surface  deeply  punc- 
tured and  very  irregular.  Elytra  regularly  oval,  feebly  c?  or  not  ?  striate 
with  moderately  impressed  punctures.  Body  beneath  aud  legs  densely 
covered  with  whitbh  scales.     Length  .44-.e4  inch  ;  11-16  mm. 

The  elytra  arc  densely  covered  with  cinereous  scales,  and  with  small 
Irregnlarly  interspeised  fUscous  sputa,  but  to  a  much  less  extent  than  in 
the  preceding  species.  Pioni  both  the  preceding  species  the  present  differs 
in  the  convex  front,  the  rather  deep  transverse  impression  of  the  base  of 
the  rofltram  as  well  as  the  form  of  the  grooves.  The  thorax  does  not  differ 
greatly  in  form  in  the  three  species,  but  is  much  less  collared  in  this  Ihan 
in  twitfrottM.  The  median  line  is  impressed  in  some  and  obliterated  in 
other  specimens. 

Occnts  in  Kansas,  New  Mexico  and  Uiah, 

O.  saloirostriB  Say,  {Lipantt)  Joum.  Acad,  ill,  1824,  p.  816 ;  Oyil, 
Sch.Gen.  Cure,  i,  p.  509;  Lee.,  Proc.  Acad,  vl,  p.  448;  (i^^fu*  Lee.,  loc. 
dl 

Bostmm  deeply  transversely  impressed  at  base,  median  sulcus  moderate, 
lateral  sulci  short.  Front  convex.  Thorax  one-third  wider  than  long,  at 
apex  moderately,  at  base  strongly  constricted,  sides  divergent  from  apex 
moderately  tnberoee,  thorax  deeply  punctured  and  irregular.  Elytra  oval, 
humeri  oblique,  sur&ce  not  or  only  otwoletely  striate  and  with  rows  of 
moderate  punctures,  intervals  feebly  oonxex  ;  surface  densely  covered  with 
pale  cinereoDi  scales  maculate  with  fuscous,  sometimes  entirely  plumbeous. 
Body  beneath  and  legs  densely  covered  with  white  or  plumbeous  scales 
Length  .82-.8a  inch,  8-9  nun. 
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The  color  of  the  Bur&ce  vestltare  varies  gtestly.  Id  some  HpecimenB  it  is 
entirelf  plumbeous.  In  many  cinereous  obaoletely  fUsco- maculate,  while  in 
Ugatu*  (a  ¥ )  the  ftiscous  spots  are  confluent  and  the  elytra  anbvlttale. 
The  dedduous  mandibular  pieces  are  of  slendor  conical  form,  very  feebly 
arcuate  and  not  long. 

Occurs  in  ffanpsB.  Colorado  and  Utah. 

O.  poroBiu  Lee.,  Proc.  Acad.,  1B4S,  p.  236. 

Rostrum  modentety  transrersely  ImpresBed  at  base,  above  trisulcste, 
median  sulcus  broad  and  shallow,  lateral  sulci  short  and  deep.  Thorax  not 
twice  as  wide  as  long,  udes  with  feeble  tuberosity  moderately  arcuate,  baae 
moderately  constricted  ;  surface  coarsely  punctured  and  irregular,  median 
line  moderately  impressed.  Elytra  oval,  base  truncate,  humeri  rectangular 
slightly  broader  than  the  thorax  at  base,  with  stris  of  moderately  large 
punctures,  surfoce  with  plumbeous  acatea.  Body  beneath  and  logs  covered 
with  plumbeous  scales.    Length  .36  inch  ;  9  mm. 

This  species  and  the  preceding  have  the  tenth  eiytral  stria  entirely  ob 
lllerated,  and  the  tuberosities  of  the  thorax  feeble,  in  both  of  which 
characters  they  differ  fVom  all  the  species  which  precede. 

One  specimen  collected  byMaj.  Webb  while  on  the  boundary  survey 
between  the  United  States  and  Mexico. 

EUFAaODEBSa,  n.  g. 

This  genua  contains  those  apeciea,  formerly  placed  in  OphrgaiUi,  with- 
out lateral  thoracic  tuberoBlliea.  The  tarsi  are  more  dilated,  the  joints 
proportionately  shorter  and  the  third  more  distinctly  bllobed.  The  distal 
angles  are  not  produced  In  a  spinlform  process,  a  character  by  no  means 
constant,  however,  in  Ophyraates.  In  this  genus  the  articulu*  cavities  of 
the  hind  tibiee  become  internal  and  the  tip  of  the  tibia  truncate,  showing 
an  oval  scaly  space.  The  transition  fVom  the  double  apical  fringe,  which 
is  usual,  to  the  truncate  tip  with  the  two  rows  of  flmbris  surrounding  on 
oval  space  Is  In  this  genus  so  gradual,  even  with  the  limited  number  of 
species,  that  It  seems  to  indicate  the  little  value  of  the  characters  drawn  by 
Lacordaire  from  "cttrbeHUt  ouverUt"  and  " eorbeilta  eaverneuiet."  The 
deciduoaa  mandibular  piece  Is  similar  to  that  of  OphryaiUi.  As  In  the 
latter  genus  some  species  have  the  rostrum  and  vertex  continuous,  the 
greater  number,  however,  have  a  ^nustion  at  the  base  of  the  rostrum,  0. 
SatUi  Sch.  from  Uexico  belongs  here. 

The  following  are  our  species  : 
1 — Veriex  flat,  rostrum  without  basal  impression. 

Boetrum  sulcate,  thorax  finely  punctured epeoiOBiu. 

Rostrum  sulcate,  thorax  coarsely  and  deeply  punc- 
tured   flordfdiu. 

Rostrum  not  sulcate,  thorax  coarsely  and  deeply 

punctured deoipleiu. 

2 — Vertex  convex,  rostrnm  with  basal  Impression. 

Eiytral  strite  broad,   punctures  large  and  close. 
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Apex  orhiodtibife  narrow,  disc  of  thorax  coarsely 
pnactDred. 

Roetnim  with  three  salci.  elytra  oblong argentRtus. 

Rostrum    with    median    sulcus   only,  cljli* 

broadly  oTal luoanua. 

Apex  of  hind  tibis   truncate  with    broad   oral 

Thorax  rather  finely  puncttired desertus. 

Elytral  striee  fine,  punctures  coarse,  thorax  very 

coarsely  and  deeply  punctured TariuB. 

Elytral  strise  fine,  punctures  fine. 

Intervals  unequal,  elytra  vitiate geminatus. 

Interrala  equal,  elytra  uncolorous plumbeus. 

In  the  species  belonging  to  the  first  group  the  median  sulcus  of  the  ros- 
irnm  extends  on  the  front.  In  the  second  group  the  sulcus  is  rostral  and 
extends  to  the  transverse  impression  only. 

E.  BpeciosuB  Lee.  iOphryatUn')  Proc.  Acad,  vi,  p.  444. 

Form  oblong,  vertex  fiat.  Rcetrum  without  transverse  basal  impression,, 
trisulcale,  median  sulcus  extending  itom  the  tip  to  the  front,  terminating 
in  >  small  fovea,  lateral  sulci  on  the  sides  of  the  rostrum,  deep  and  anguln- 
ted;  surface  sparsely  punctured,  densely  scaly  with  white,  middleand  sides 
ptumbeoos.  Thorax  broader  than  long,  sides  rather  strongly  arcuate, 
ipei  and  l>a8e  with  deeply  impressed  line  at  the  sides,  median  line  finely 
impressed ;  surface  rather  finely  punctured,  even,  covered  with  daric. 
plumbeous  scales ;  on  each  side  of  middlean  irregular  white  viita.  Elytra 
oblong  oval,  finely  striate,  striBaerrately  punctured,  intervals  flat,  unequal, 
snrface  densely  covered  with  dark  plumbeous  acnles.  the  narrower  intervals 
and  sides  wliit«.     Body  beneath  and  logs  white.  Length  .74  inch  :  19  ram. 

One  of  the  most  cnnsplcuous  Rhjnchophora  in  our  fauna.  The  tenili 
elytra]  stria  is  composed  of  a  few  punctures  close  to  the  margin.  The 
cotyloid  cavities  of  the  bind  tibite  are  feebly  cavernous  and  scaly. 

Occurs  Id  north-western  Texas. 

E.  decipiens  Lee.  iOphrgattet)  Proc.  Acad,  vi,  p.  445. 

Form  obloQg.  Vertex  not  more  convex.  Rostrum  without  basal  im- 
pression, median  sulcus  replaced  by  an  obsolete  fovea,  lateral  sulci  verj- 
diort ;  surface  sparsely  punctured,  densely  covered  with  whitish  scales.. 
Thorax  not  broader  than  long,  sides  strongly  arcuate,  apex  and  base  trun- 
cate, surface  deeply  perforito-punctale,  not  uneven.  Elytra  oblong  oval, 
flnety  striate,  slrite  with  rather  distant  punctures,  intervals  equal,  fial.  sur- 
fiwe  densely  covered  with  dark  cinereous  scales.  Body  beneath  and  legs 
white.     Length  .88-.  44  inch  ;  7-11  mm. 

Posterior  cotyloid  cavities  slrongiy  cavernous.  This  B|>ecles  may  be 
easily  known  by  the  sculpture  of  the  rostrum. 

Occurs  in  Texas,  New  Mexico  and  Arizona. 
PROC.  AKEn.  PHILOB.  BOC.  XV.  96.  E 
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E.  Bordidus  Lea  (0;)Ary<ulet)  Proc.  Acad,  vl,  p.  445. 

Fonn  oblong  ovuL  BoBtnim  trisulcate,  median  sulcuaattainingtlic  Iibh: 
of  the  rostnim,  lateral  sulci  deep  and  Btralght,  no  traneveree  hasal  impres- 
sion. Thorax  slightly  hrooder  than  long,  sides  moderBtely  arcuate,  Imsc 
and  apex  truncate,  surface  sparsely  punctured  and  slightly  uneven.  Elytra 
oval,  strife  replaced  by  rows  of  moderate  punctures,  intervals  equal,  enr* 
face  densely  covered  with  cinereous  scales  and  obsolctely  maculate.  Body 
heneath  and  legs  nearly  white.    Length  .86  inch ;  9  mm. 

This  species  resembles  the  preceding  but  is  less  elongate,  the  elytra  wider 
at  base,  and  the  rostrum  differently  sculptured.  Some  spedmens  are  macu- 
late nearly  as  in  Oph.  tubtrotu*.  The  posterior  cotyloid  cavities  are  dis- 
tinctly cavernous. 

Occurs  in  Eansos  and  New  Mexico. 

E.  argentatUB  Lee,  (OpAryaitw)  Proc,  Acad,  vi,  p.  4«. 

Form  oblong,  surface  covered  with  pearly  while  scales,  vertex  convex. 
Rostrum  with  distinct  basal  impression,  above  trisulcate,  median  sulcus 
line  and  long,  lateral  sulci  deeper,  shorter  and  arcuate  ;  surface  sparsely 
punctured.  Thorax  broader  than  long,  sides  arcuate,  base  and  apex  trun- 
cate, median  line  distinct,  surface  deeply  perforato-pun elate.  Elytra  oral, 
slightly  oblong,  with  brood  shallow  strife  with  large  closely  placed  punc- 
tures ;  intervals  slightly  convex.  Body  beneath  and  legs  silvery  white. 
Length  .60  inch  ;  15  mm. 

The  cotyloid  cavities  of  bind  tibis  are  scarcely  at  all  cavernous.  This 
is  the  third  species  in  size  of  the  genus  and  may  readily  be  known  by  the 
characters  given  in  tlie  table. 

Occurs  in  the  desert  regions  of  south -eastem  California, 


Form  oblong,  moderately  robust.  Head  and  rostrum  as  long  as  the 
thorax.  Itostrum  with  distinct  transverse  impression  at  base,  and  with 
line  median  line  only,  surfoce  punctured  covered  with  intermixed  cinereous 
and  fuscous  scales.  Thorax  nearly  spherical,  truncate  at  apex  and  base, 
slightly  wider  than  long,  median  line  broad  but  shallow,  surfoce  coarsely 
punctured  covered  with  cinereous  and  fuscous  scales  with  a  broad,  dartter 
line  on  each  side.  Elytra  oval,  slightly  longer  than  twice  the  thorax,  with 
rather  broad  but  very  shallow  striie  with  coarse  distant  punctures,  intervals 
slightly  convex,  surface  with  dark  cinereous  scales  irregularly  marmorate 
with  fliscous.  Body  beneath  and  legs  tmvered  with  cinereous  scales. 
Length  .38  inch  ;  7  mm. 

The  cotyloid  cavities  of  the  hind  tibiie  are  feebly  cavernous  and  the 
oval  space  at  Up  is  very  narrow  and  glabrous. 

One  specimen  (Vom  Cape  San  Lucas,  Peninsula  of  California. 

E-  desertus,  n.  sp. 

Form  oblong,  moderately  robust,  surface  densely  covered  with  silvciy 
white  scales.  Rostrum  with  rather  deep  transverse  impression  at  base, 
jnedian  sulcus  shallow,  indistinct,  lateral  sulci  moderate,  not  deep,  surface 
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spsrwly  panctnred.  Thomx  sliglitly  wider  than  long,  narrower  in  front, 
^dct  feebly  arcimte  from  apex  to  base,  behind  tbe  npex  a  transverse  im- 
picasion  moderately  coarsely  punctured,  at  aides  near  middle  a  feeble  im- 
prcaskiD.  median  line  finely  impressed  ;  disc  very  sparsely  nnd  compara- 
tively finely  punctured,  at  sides  slightly  rugulose  and  more  coarsely  punc 
tared.  Elytra  oblong  oval,  three  times  as  long  ss  the  thorax,  one  and 
H-half  times  as  long  as  wide,  strite  broad  and  shallow,  punctures  coarse  and 
serrate,  intervals  feebly  conveK.  Body  beneath  and  legs  densely  covered 
with  whitish  scales.    Length  .88  inch  ;  22  mm. 

Posterior  cotyloid  cavities  strongly  cavernotis,  tip  of  Ubife  truncate  with 
broad  oval  scaly  space.     This  species  is  the  largest  of  the  genus. 

One  specimen  found  dead  at  Carisa  Creek  on  tbe  borders  of  the  Colorado 
Deeert  of  California. 

E.  Tftrios  Lee.  (Ophrt/ailei)  Proc.  Acad,  vi,  p.  444. 

Potm  oblong.  Rostrum  transversely  impreased  at  base,  median  sulcus 
feeble,  lateral  sulci  deep  but  short  and  arcuate,  surface  sparsely  punctured 
covered  witli  silvery  white  scales.  Thorax  cylindrical,  sides  moderately 
arcuate,  apex  and  base  truncate,  median  line  finely  impressed,  disc  coarsely 
and  istber  closely  punctured,  sur&ce  covered  with  silvery  white  scales 
with  a  median  and  lateral  plumbeous  stripe.  Elytra  oboval,  broadest  lie 
bind  tbe  middle,  finely  striate  and  with  coarse  punctures  not  closely  placed, 
sur&ce  with  ulvery  white  scales  irregularly  marmorate  with  plumbeous 
spots  sometimes  forming  two  vittte.  Body  beneath  and  legs  silvery  while. 
Uogtb  .30-.44  inch  ;  7.5-11  mm. 

The  cotyloid  cavities  of  the  hind  tibiee  are  moderately  cavernous,  the 
space  at  the  tip  very  narrowly  oval  and  scaly.  This  species  in  fonn  and 
color  resembles  dteiputu.  but  may  be  known  by  tbe  form  of  tbe  rostrum. 

Occurs  in  the  desert  regions  of  CaliforDia  and  Arizona. 

E.  geminatus,  n.  sp. 

Form  oblong  oval,  modemtely  robust.  Rostrum  transversely  impressed 
at  base,  above  trisulcsle,  median  sulcus  finely  impressed,  lateral  sulci  short 
bat  deep,  surface  sparsely  punctured,  covered  with  whitlsli  scales,  a  plum- 
beotu  space  in  lh>nt  of  each  eye.  Thorax  broadly  oval,  wider  than  long, 
widest  at  base,  sides  strongly  arcuate,  median  line  rather  deeply  impressed. 
disc  coarsely  punctured,  surlacc  densely  clothed  with  whitish  scales  with  a 
broad  plumbeous  stripe  on  each  side.  Elytra  regularly  oval,  three  tim«» 
Kslong  as  thorax  and  a  third  louger  than  wide,  finely  striate,  slrix  obsoletely 
punctured,  intervals  fiat,  unequal  ;  surface  densely  covered  with  while 
scales,  strite  narrowly  black,  narrow  intervals  slightly  darker  Id  color  than 
the  others.  Body  beneath  and  legs  while.  Length  .30-.50inch;  T.r>- 
12.5  mm. 

The  posterior  cotyloid  cavities  are  strongly  cavemous  and  the  tip  of  the 
libiK  narrowly  ova],  the  space  scaly.     A  very  distinct  and  striking  species. 

Not  rare  in  Oweu's  Valley,  California. 

E.  plumbeuB,  n.  sp. 

Oval  moderately  robust,  surfkce  densely  covered  with  cincieous  or  plum- 
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beoQB  scalefi.  Head  and  roelrumae  Id  psmtnatui,  scales  unicolorous.  Tborax 
more  than  a-half  broader  than  long,  apex  slightly  narrower,  sides  BtroDgly 
arcuat«,  disc  coarsely  but  sparaely  punctured  surGice  with  plumbeous  scales, 
a  darker  vitta  at  the  sides.  Elytra  bruadty  oval  moderately  inflated,  finely 
striate,  strix  Indistinctly  punctured,  intervals  equal.  Bat,  Bur&c«  densely 
covered  with  cinereous  or  plumbeous  scales.  Body  beneath  as  above. 
Length  .34-.36  Inch  ;  6-»  mm. 

Cotyloid  cavities  of  hind  tibiffi  moderately  csveroooa,  tip  of  tibite  with 
narrow  oval  scaly  space.  This  species  is  of  mora  robust  facies  than  any 
other  of  the  genus  and  may  be  known  by  the  characters  ^ven  in  the  tabic. 

Not  rare  in  Owen's  Valley,  Caliromia, 

Group  IT.     Bliic*pB«>. 

Hoairum  quadrangular,  broader  in  front  deeply  sulcate  above.  Byes 
narrow,  acute  beneath.  Tarsi  not  dilated,  beneath  spinuloae,  third  Joint 
emarginate  but  not  broader  than  the  second.  Cortvels  of  bind  tibi£e  feebly 
cavcmoun.  Posterior  coxte  very  widely  dlstAnt.  Intercoxal  process 
broad,  truncate,  second  abdominal  segment  much  longer  than  the  two 
following  unit«d,  separated  trom  the  first  by  a  strongly  arcuat«  suture. 
Metasteraal  side  pieces  connate  with  the  metastemum  without  evidence  of 
euturee.  Seventh  joint  of  the  t\micle  of  the  antenne  very  close  to  the 
club. 

The  form  and  vesUture  of  the  tarsi  separate  this  group  fh)m  the  Stranga- 
llodes  and  the  structure  of  the  abdomen  from  the  Ophiyastes.  The  rostrum 
and  the  scrobes  are  not  unlike  those  of  Ophiyaslea. 

One  genus  occurs  in  our  fauna, 

BHIOOFSI8  Lee. 

Rhigopna  Lee.     American  Naturalist,  1874,  p.  4S0. 

Rostrum  quadrangular,  slightly  longer  than  the  head,  dilated  at  tip  and 
obliquely  truncate  above,  up]>er  surface  deeply  trisulcale,  lip  feebly  emar- 
ginate. Mentum  slightly  retracted.  Scrobes  deep,  well-defined,  slightly 
arcuate  in  front,  directed  toward  the  lower  border  of  the  eye.  Eyea  nar- 
row, acute  beneath.  Antennte  moderate,  scaly,  scape  gradually  stouter  al' 
taining  the  margin  of  the  eye ;  fiinicle  T-jointed,  first  two  joints  longer, 
stouter  and  nearly  equal,  3-T  short,  gradually  broader,  club  oval,  Indis 
tinctly  articulated.  Ocular  lobes  prominent.  Scuiellum  indistinct.  Elytra 
oval,  feebly  coijointly  emarginate,  humeri  prominent,  tuberculate.  Heta- 
stemal  side  pieces  connate  with  the  body  without  suture.  Hind  coiie  very 
widely  distant,  intercoial  process  broad,  truncate.  Second  segment  of  ab- 
domen longer  tlian  the  two  following  united,  Be|»rated  from  the  first  by  a 
strongly  arouale  suturo.  Tibiie  not  mucronate  at  tip,  corbels  of  hind  tibiie 
feebly  cavernous.  Tarvi  spinous  beneath  third  Joint  feebly  emarginate, 
not  wider  than  the  preceding.  Claws  moderate,  free.  Body  densely 
covered  with  scales,  almost  entirely  obscured  by  exudation  coating. 

The  tarsi  of  this  genus  although  narrow  are  bynomeansof  the£ym>]>fd< 


,  Google 


Ho™.)  OPHRTASTINI.  37 

ijpe  Kod  this  t:haracter  appears  to  be  of  minor  inipoTt.ince  in  claaeiflcation 
in  the  preseot  tribe,  aa  two  other  genera  already  mentioned  have  the  third 
joint  feebly  emBrginikte  and  not  wider  than  the  third. 

Bh.  effracta  Lee.  Amer.  Nat..  1874,  p.  4S9. 

Form  oval,  color  piceous  densely  covered  with  cupreous  scales  almost 
entirely  obscured  by  a  dnrk  brown  exudation.  Head  and  rostrum  as  lonff 
■s  the  thor&i:.  Roetmni  above  trisulcate,  tip  obliquely  truncate,  front 
slightly  concHYe  and  with  a  hood-like  tubercle  over  each  eye.  Thorax 
bnMder  than  long,  sides  at  anterior  third  more  rapidly  narrowing,  posterior 
two-thiids  feebly  cooTerging  to  the  base,  surface  tuberculate  and  very 
irregular.  Elytra  oval,  disc  slightly  flattened,  humeri  slightly  oblique  and 
with  moderately  large  tubercle,  from  which  a  ridge  or  costa  arises  forming 
the  lateral  margin ;  disc  bicostate,  the  outer  terminating  in  a  tubercle  at 
the  sides  of  the  declivity,  intervals  with  large  fovete  separated  by  smaller 
ridges  nniting  the  cosue  ;  tip  uf  elytra  with  smaller  tubercle  on  each  side. 
Body  beneath  scaly  obscured  with  exudation  and  with  short  scale-like 
hairs.  Legs  dark  brown,  sparsely  scaly  and  with  Sne  scale-like  hairs. 
Length  .aO-.26  ;  5-6.5  mm. 

The  appearance  of  this  insect  is  that  of  a  miniature  Bhigut,  or  of  Bome 
Ltptopt.  Its  afflnities  appear  to  be  rather  with  OphryatUs  than  with  any 
other  genus. 

Occurs  in  California  feeding  on  the  Yucca. 

Oroup'  III.     BtrancMladM. 

The  group  as  made  up  in  the  following  table  Is  not  precisely  that  in- 
tended by  Lacordaire.  There  are  without  doubt  several  genera  which 
should  be  placed  in  his  Eramnide*,  but  wltli  the  exception  of  PhyxelU  I 
can  find  no  genus  presenting  such  marked  differeaces  in  the  form  of  the 
tcrobes  as  to  render  It  possible  to  draw  the  line  with  any  degree  of  accuracy 
Itetween  those  genera  In  which  the  scrobes  are  strictly  lateral  and  those 
with  the  scrobes  arcuate  and  directed  Inferiorly. 

The  arrangement  of  the  genera  in  the  following  table  exhibits  a  gradual 
transition  in  the  form  and  length  of  the  rostrum,  tiam  Utehoxetmi  which 
approaches  most  nearly  OpkryatUt  in  this  respect  as  well  as  in  the  struc- 
tnre  of  the  scrobes  and  abdomen,  to  Phymatinu*  with  a  long  rostrum 
almoat  entirely  lateral  scrobes  and  normal  abdomen.  Cimboeera  by  its 
narrower  tarsi  and  the  structure  of  the  antennie  approaches  OphryatU*  in 
another  direction.    Mtlamomphu*  resembles  almost  precisely  Amompkut 

I  have  not  been  able  to  obtain  any  characters  from  the  form  of  the  corbels 
of  the  hind  tibi*.  but  have  been  compelled  to  group  seven  genera  by  a 
character  almost  as  feeble,  the  presence  or  absence  of  mucro  at  the  tip  of 
the  hind  tibiie.  Our  genera  exhibit  such  a  similarity  of  structure  that  it 
is  almost  impossible  to  define  their  limits  and  with  the  addition  of  new 
materia]  generic  dcftnition  will  be  reduced  to  a  work  of  extreme  difficulty. 
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The  following  table  is  the  reauU  of  a  atudy  id  which  it  has  been  my  en- 
^eitvor  to  develop  a  serial  arrangement  exhibiting, 

I^r»t,  a  gradual  troDsltion  in  the  form  of  the  rostrum,  fWm  the  more  ro- 
bust to  the  elongate, 

Seeond,  the  tendency  of  the  scrobes  to  change  from  the  strongly  arcuato 
to  the  nearly  straight  and  shallow  form. 

TTiiTd,  the  Htructure  of  the  abdomen,  with  the  three  segments  nearly 
equal  (as  In  Ophryaetei),  to  those  with  the  abdomen  of  normal  si 
First  suture  of  abdomen  straight ;  second  sbgnient 
rarely  as  long  as,  never  longer  than  the  two 
following  united  ;  hind  tibisi  usually  mutic. 
Scrobes  deep,  well  defined,  at  least  moderately 
arcuate,  passing  inferiorly. 
Scrobes  strongly  arcuate,  passing  beneath  at  a 

distance  from  the  eyes 

Scrobes  moderately  arcuate,  passing   imme- 
diately beneath  the  eye 

Scrobes  evanescent  posieriorly,  badly  defined, 

nearly  straight,  directed  toward  the  lower 

angle  of  the  eye. 

Metastemal  side   pieces  rather  wide,  suture 

distinct. 

Hind  tibira  distinctly  mucronaie ;  corbels 


DICHOXEITU8. 


ANAMETIS. 


Hind  tibiffi 
Hetasterual  side  pieces  indistinct,  t 
lltcnitcd. 
Hind  tibtK  not  niucronate  ',  corbels  open. . 
First  suture  of  abdomen  arcuate  ;  second  segment 
as  long  as,  and  (t'equently  longer  than  the  two 
ftdlowing  united. 
Seventh  joint  of  fliniclc  distant  ftom  the  club ; 
third  Joint  of  tarsi  broader  than  the  second, 
tarsi  deusoly  pubescent  beneath. 
Hind  tibi»  not  mucronate. 
Scrobee  strongly  arcuate,  moderately  deep  ; 
passing  rapidly  beneath  at  a  distance 
from  the  eyes. 
Support  of  deciduous  piece  of  mandible 
not  prominent. 
Anterior  tiblBB  denticulate  within  ;  sur- 
tkce  of  body  scaly  without  hurs  ;  cor- 
bels of  hind  tl  bite  open 

Anterior  tlbis  not  denticulate  ;  surfoce 
scaly  and  hairy:  corbels  sub-cave  m- 


UELAUoupnua 
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Support  of  deciduoos  pitce  pronuDent ; 
ajiterioT  tibuB  not  denticuUte.    Sur- 
&ce  scaly  and  with  erect  h&irB. 
Corbels  of  hind  tibis  cavemoUB ;  hu- 
meri eotlrel;  oblIteral«d. DIAUIMTT8. 

Corbels  of  bind  libite  open  ;  humeri  rec- 
tangular   PEBITAXIA. 

Scrobes  very  feebly  arcuate,  evanescent  poe- 
teriorly,  directed  toward  Ibe  lower  an- 
gle of  the  eye.  and  short THBICOUIGU8. 

Hind  tibite  distinctly,  usually  rather  strongly 

mucronate.  Roatrumlongerand  narrower 

than  the  head  and  more  or  less  auriculate. 

Front  convex  sep»TBled  from  the  roetnim 

by  a  transverse  impression  ;  aide  pieces 

of  metaBtcmum  distinct,  suture  entire..  AUN'ESU . 

Front  flat,  rostrum  continuous  on  the  same 
plane   and   usually  flattened   above ; 
side  pieces  of  metssternum  indistinct, 
sutnre  in  great  part  obliterated. 
Body  above  finely  tubereulate,  scales  large        FHYMATIirUS, 
Body  not  taberculnte,  scales  small  and 

denser NOCHELEB. 

Seventh  Joint  of  f\intcle  contiguous  to  the  club, 
tbird  Joint  of  tarei  feebly  emarginnte. 
scarcely  broader  than  the  preceding.  Tarsi 
sparsely  setose  beneath CIUBOCEBA. 

DICHOXEJfUS  D.g. 

Rostrum  larger  and  slightly  narrower  than  the  head,  slightly  transversely 
impressed  at  base,  feebly  convex  above,  sub-quadrangular,  als  very  feebly 
prominent,  tip  cmarglnate  and  with  a  small  smooth  space.  Scrobes  lateral 
deep,  well  defined,  arcuate,  passing  rapidly  beneath  the  bead  at  a  distance 
in  front  of  the  eyes.  Antenns  moderate,  sub-apical ;  scape  gradually  cla 
rate,  scaly,  scarcely  passing  the  anterior  border  of  the  eyes ;  flinicle  7- 
Juinted,  joints  1-^  sub  equal,  the  fiist  stouter,  8-T  obconical  gradually 
shorter,  club  elongate  oval.  Eyes  oval,  oblique.  Thorax  oval,  broader 
than  long,  truncate  at  apex  and  base,  ocular  lobe  broad  and  moderately 
prominent  Sculellum  indistinct.  Elytra  oval,  not  wider  at  base  than  the 
tbnnLX.  Hetasteruai  side  pieces  indistinct  Intercoxal  process  of  abdomen 
broad,  slightly  arcuate  in  front.  Second  segment  of  abdomen  shorter  than 
the  two  following  united,  separated  from  the  first  by  an  absolutely  straight 
satnrc.  Anterior  and  middle  llbire  feebly  mucronal«,  the  former  feebly 
denticulate  within.  Articular  cavities  {earbeli')  of  hind  tibite  open.  Tarsi 
normal,  densely  pubescent  beneath.  Claws  moderate,  &:ee.  Body  scaly 
and  with  short  erect  setK. 
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This  genus  should  probably  be  referred  to  llie  group  Leptopsides  of  Lacor- 
daire  by  lis  rather  quadraagular  raetnim  altbougU  the  lateral  grooves  and 
carina  are  here  entirely  wanting.  Whether  the  genus  be  placed  in  the 
above  group  or  with  tlie  Strangaliodidt»,  tlie  form  of  the  scrobes.  tlie  short 
Bcape  and  the  rather  short  second  segment  witli  Btn^ght  first  suture  cliarac- 
terize  it  as  distinct  from  any  genua  tliere  descriticd. 

D.  aetiger,  n.  sp. 

Oblong  oval,  densely  covered  with  moderately  large,  imbricated,  cine- 
reous scales,  discxilorcd  brownish  by  an  exudation,  and  with  short  erect 
sette.  Head  and  rostnini  slightly  longer  than  the  thorax,  densely  covered 
with  dnereoua  discolored  scales,  with  erect  slightly  clavate  Betic  sparsely 
placed.  Thorax  oval,  broader  than  long,  slightly  narrower  in  (Vont,  apex 
and  base  truncate,  sides  moderately  arcuate,  disc  convex,  niguloec,  sub- 
granulose  at  the  aides,  surface  covered  as  the  rostrum.  Elytra  oval,  slightly 
attcnuBl«  at  apex,  base  feebly  emarginal«,  humeri  cibtuse,  disc  moderately 
convex,  striate,  strife  rather  flncly  punctured,  intervals  slightly  convex, 
densely  scaly  and  with  a  single  row  of  short  erect  setie  on  each.  Body  be- 
neath  less  densely  clothed  than  above,  scales  slightly  pearly,  selffi  very 
shori  and  recumbent.    Legs  moderately  densely  scaly  and  sparsely  setose. 

Length  .34  inch ;  6  mm. 

Occura  in  Texas.     Belfrage  747. 

MELAMOMFHU8  n.  g. 

Rostrum  longer  and  narrower  than  the  head,  cylindrical  at  base,  slightly 
broader  at  tip  with  the  alee  moderately  prominent,  tip  feebly  emargiaate  and 
with  a  narrow  smooth  space.  Handibles  moderately  prominent,  supports 
of  deciduous  pieces  also  slightly  prominent.  Hentum  transversely  oval, 
sub-mentum  with  short  peduncle.  Front  convex,  separated  t^m  rostrum 
by  a  slight  sinuation.  Scrobes  short,  slightly  arcuate,  moderately  deep  in 
front,  rapidly  evanescent  posterioriy.  directed  slightly  beneath  the  eye. 
Antenna  sub-terminsi,  miKlcrnte  ;  scape  gradually  thicker  to  tip,  passing 
flightly  the  middle  of  the  eye,  setose  ;  funicle  T-Jointed,  Joints  1-2  longer, 
the  flrst  longer  than  the  second,  S-7  transverse,  short,  suh-perTulIate,  and 
vertlcUlatc  with  moderat«ly  long  seijc ;  club  oval,  pointed.  Eyes  trana- 
versely  oval,  pointed  beneath.  Thorax  oval,  broader  than  long,  lobes 
moderate  and  with  short  fimbriEe.  Scuteilum  small,  triangular.  Elytra 
oval,  not  wider  at  base  than  the  thorax,  feebly  cmarglnate  at  base.  Meta- 
Btemum  short,  side  pieces  moderately  wide,  separated  byao  arcuate  suture. 
Intercoxal  process  moderate.  Second  abdominal  segment  not  longer  than 
the  two  following  united,  flrat  suture  straight.  Tihlte  mucronale,  the  an' 
tcrior  feebly  denticulate  within,  articular  surfaces  of  hind  tlblie  cavernous. 
Tarai  normal.    Body  densely  scaly  and  hairy. 

U.  niger,  n.  sp. 

Form  oblong  oval,  densely  covered  with  brownish  black  scales  and  with 
moderately  long  black  hairs.    Head  and  rostrum  longer  than  the  thorax, 
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dooaely  scalr  and  Bpacsely  hairj.  Thorax  transverael;  oval,  truncate  U 
bMe  and  apex.  exAea  regularly  arcuate,  disc  convex,  densely  tubercalate, 
each  tubercle  punctured  at  summit,  surface  sparsely  Lairy.  Elytra  oblong 
oral  and  with  rows  at  moderately  large  punctures  deeply  Impressed,  not 
closely  placed,  intervals  flat,  densely  scaly,  each  with  two  rows  of  mode- 
rately long  erect  black  hairs.  Body  beneath  black,  not  scaly,  coarsely  and 
deeply  puuctnred.  Legs  piceo-niroua  or  black,  sparsely  scaly  and  h^ry. 
Length  .33  inch  ;  8  mm. 

BiceptiDg  its  black  color  this  speciee  resembles  very  closely  Perilaxta 
kitpida,  of  the  present  tribe,  in  its  general  form  and  appcamnce,  the 
generic  characters  arc  however  very  difierent. 

Occnre  in  Nevada. 

DTSLOBU8  Lcc. 

DgfMvt  (part)  Lee.  Ann.  Hag.  Nat.  Hist.,  18S9,  p.  380. 

Rostnim  longer  than  the  head  and  slightly  narrower,  slightly  wider  at 
b«se  and  apex  than  at  middle,  als  very  feebly  divergent,  base  cylindrical, 
kpex  sub-quad mngular  and  feebly  emarginatc.  Front  convex  separated 
from  the  roetmm  by  a  feeble  transverse  impression,  Bcrobea  deep  in  front, 
rapidly  evanescent  posteriorly,  slightly  arcuate  and  directed  toward  the 
middle  of  the  eye.  Eyes  transverse  oval,  obtuse  beneath.  Antennae 
moderate,  scape  feebly  thicker  to  tip,  attaining  the  hinder  margin  of  the 
ere  ;  fnnicle  7-joinIed,  flrsl  Joint  slightly  longer,  3-7  obconical  and  gradu- 
ally shorter ;  club  elongate  oval,  pointed.  Tborax  oval,  not  wider  than 
tong.  lobes  broad  but  very  short,  flmbriale.  Scutellum  conflned  entirely  to 
thepednncle.  Elytra  oblong  oval,  not  wider  than  the  thoiax.  Metastcmum 
short,  side  pieces  moderate,  suture  distinct.  Intercoxal  process  quadran- 
gular, arcuate  at  apex.  Second  segment  shorter  than  the  otlier  two  united, 
llrsl  suture  very  nearly  straight.  Anterior  tibice  mucronate,  arcuate  in 
both  sexes,  denticulate  within,  middle  tibiie  straight,  mucroaate,  bind 
tibite  straight  9  or  suddenly  arcuate  near  the  tip  and  fHimLshed  with  a 
brash  of  moderately  long  sillien  haiis  (^,  not  mucronate  at  tip.  Articular 
cavitiea  of  hind  tibiee  open.  Tarsi  normal.  Body  densely  scaly  and  with 
very  short  hairs. 

Having  found  it  necessary  to  separate  the  species  of  Dyilobu*  to  form 
two  genera  I  have  chosen  as  the  type  the  first  species  mentioned  (D,  legnit) 
espedallyaa  it  is  the  only  one  in  which  the  second  abdominal  segment  is 
rather  short,  and  tbe  first  suture  straight.  This  genus  must  be  placed  near 
Pan»ei>pu4,  which  it  resembles  somewhat  In  form  but  is  rather  more  elon- 
gate, 

D.  Begnifl  Lee.  (Oliorhynchiu)  Pacif.  R.R.  Rep,  App.  I,  p.  56,  1857 

Form  oblong,  surfoce  densely  covered  with  pale  brownish  scales  and  very 
short  burs.  Head  and  rostrum  as  long  as  tbe  thorax,  densely  covered  with 
brownish  and  cinereous  scales.  Thorax  broadly  oval,  as  wide  as  long  and 
nearly  as  wide  as  the  elytra  at  their  widest  part,  apex  and  base  truncate, 
sides  regularly  arcuate,  disc  feebly  convex,  densely  covered  witli  brownish 
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scales  with  paler  spaces  near  tbe  sldis.  Elytra  oblong  ov&l,  twice  as  lon<; 
BS  wide,  aidea  feebly  arcuate,  apex  feebly  attennate,  poeteriorty  suddenly 
declivous  and  aub-compresaed,  disc  feebly  coDvex,  striate,  striai  wilb  coarse 
rather  distantly  placed  punctures,  intervals  flat  densely  scaly  and  with  two 
irregular  rows  of  very  abort  selte  oa  each.  Body  beneath  not  denaely 
ouvered  with  pearly  white  scales  and  with  very  abort  liaira.  Legs  mode- 
rately densely  scaly,  scales  brown  with  whitish  palcbes  Irregularly  Inter- 
Bperaed.    Length  .36-.44  inch  ;  9-11  mm. 

The  sexual  distinction  is  found  In  the  rather  sudden  bending  of  the  hind 
tibiae  of  the  mate  with  a  brush  of  moderately  long  silken  hairs  near  the 
tip.    Occurs  in  California  and  Oregon. 

PANSCOFTTS  Sch. 

Patueopui  Bchonb.  Cure,  vi,  2,  p.  366. 

Rostrum  a  little  longer  and  narrower  than  the  head,  separated  from  the 
latter  by  a  moderately  strong  arcuate  depression,  robust,  rounded  at  base, 
tip  rather  strongly  emarglnatc,  above  convex  obtusely  carinate.  Front 
flat.  Scrobca  deep,  well  defined,  rather  strongly  arcuate,  directed  toward 
but  not  attaining  the  lower  angle  of  the  eye.  Antcnnte  moderate,  scape 
clavate  attaining  the  middle  of  the  eyes  ;  hinicle  T-joinled,  1-2  longer,  the 
first  longer  than  the  second.  Joints  S-T  obcooicsl.  gradually  broader,  club 
oval  acute.  Eyes  transversely  oval,  obtusely  pwnted  beneath.  Thorax 
broader  ilian  long,  sides  regularly  arcuate,  lobes  short  but  broad.  Scutel- 
lum  nearly  invisible.  Elytra  oblong  oval,  not  wider  than  the  thorax,  trun- 
cate at  base.  Metaaterauin  abort,  side  pieces  indistinct,  suture  obliterated. 
Intercoxal  process  moderate,  truncate  in  front.  Second  abdominal  segment 
equal  to  the  two  following,  separated  from  the  first  by  a  straight  suture. 
Anterior  tibix  feebly  denticulate  witliin.  Articular  aurfacea  of  hind  tibiffi 
open.     Tarai  normal.     Body  oblong,  surface  densely  scaly,  and  with  short 

F.  eriniioeiu  Say  iBarj/notm),  Cure.  N.  A.  p.  13 ;  Am.  Ent.  1.  p.  ST3; 
Sch.  loc.  cit. 

Form  oblong  moderately  robust,  surface  densely  covered  with  brownish 
scales,  with  paler  spots  irregularly  placed  on  the  elytra  and  a  lateral  stripe 
on  the  thorax.  Head  and  rostrum  slightly  longer  tlian  the  thorax,  densely 
scaly,  scales  distinctly  cupreous.  Thorax  slightly  broader  than  long,  apex 
and  base  truncate,  sides  regularly  and  rather  strongly  arcuate,  disc  mode- 
rately convex,  median  line  distinctly  ImprCBsed,  surface  ruguiose,  densely 
scaly,  scJiles  indistinctly  cupreous,  at  the  sides  a  paler  line.  Elytra  oblong 
oval,  striate,  stris!  with  moderately  large  distant  punctures,  intervals  feebly 
convex  with  a  single  row  of  short  aetcB  and  densely  covered  with  brownisti 
scaleH.  sometimes  with  a  slight  cupreous  lustre  and  with  small  paler  spots 
irregularly  placed  especially  numerous  near  the  apex.  Body  beneath  and 
legs  similarly  covered  with  scales.    Length  .24-.32  inch  ;  6-8  mm. 

Occurs  [torn  Canada  to  Pennsylvania. 

The  large  majority  of  the  specimens  are  unifonnly  covered  with  a  brown- 
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uh  couing  tbe  result  of  ui  exudatjon  and  adhering  argillaceom  DUkterlal. 
The  above  descriptioa  has  been  made  fVom  a  clean  spedmen. 

AITAUETI8  n.  g. 

Roatram  kmger  and  narrower  than  tlie  head,  moderalelj  robust,  elightly 
broMder  in  ttvut,  tip  feebly  emarginate  with  a  snuiU  smooth  space,  limited 
behind  by  an  elevated  line.  Scroltee  moderately  deep,  well  defined, 
arcoBte  and  directed  beneath  the  lower  angle  of  the  eye.  Aitlennffi  mode- 
rate, anterior,  scape  gradually  clavate,  attiring  the  middle  of  the  eye ; 
(nnide  7-Jointed,  1-3  elongate,  equal,  3-7  obconical,  the  seventh  free  :  club 
eloagBte,  oval.  Eyes  transversely  oval,  obtuse  beneath.  Thorax  trans- 
versely  cylindrical,  narrower  in  ftwnt,  beae  and  apei  tnmcate,  lobes  shori, 
with  alight  fimbria.  Scutellum  small  triangular.  Elytra  oral,  emarginate 
at  base  and  very  slightly  wider  than  the  thorax.  Hetastemum  short,  side 
pieces  incUatinct,  suture  obliterated.  Intercoxal  process  moderate,  arcuate 
in  front,  second  segment  of  abdomen  as  long  as  tbe  the  two  following 
nnited,  separated  fh)m  the  first  by  a  straight  suture.  Anterior  nnd  middle 
tibisB  muctiNiale  at  tip,  the  former  denticulate  witliin,  hind  tibite  extremely 
feebly  or  not  muctonale,  the  ariicular  surfaces  Bub-cavenioUB,  Tnrsi  nor- 
mal    Sorbce  densely  scaly  and  with  Bhort  seta. 

Ab  in  all  tbe  genera  in  this  vicinity  the  flront  is  convex  and  the  rostrum 
at  base  tiBosvenely  impressed. 

A.  grissa,  n.  sp. 

Ponn  ovat,  snr&ce  densely  and  uniformly  covered  with  cinereous  scales 
and  short  setc.  Head  and  rostrum  as  long  as  the  thorax,  densely  scaly, 
scales  slightly  pearly.  Rostrum  feebly  convex  along  tbe  middle,  rarely 
with  a  finely  impressed  longitudinal  line  on  each  side.  Thorax  wider  than 
kmg,  slightly  narrower  in  fVoni,  disc  moderately  convex,  surface  densely 
scaly  and  sparsely  setose.  Elytia  regularly  ova!,  striate,  strioe  moderately 
punctured,  intervals  slightly  convex,  densely  scaly  and  irregularly  biseri- 
alely  setnloee.  Body  beneath  and  legs  with  similar  restiture,  but  less 
denae.    Length  .30-.28  inch  ;  5-T  mm. 

This  species  resembles  somewhat  Epiemrui  fotmidolotut  in  form  but  is 
nMre  elongate. 

Occnra  in  E&nsas,  Dacoln,  Illinois  and  Qeorgia,  and  is  common. 

OHIHODEUA  n.  g. 
Rostmmshorterbntnarrowerthan  the  head,  cylindrical  at  base,  sub-quad 
lingular  at  apex,  with  a  transverse  impreesion  at  some  distance  in  fh>Dt  of 
the  eyes,  tip  feebly  emarginate,  with  narrow  smooth  space  without  eleva- 
ted line.  Supports  of  mandibular  pieces  not  prominent.  Scrobcs  deep, 
well  defined,  arcuate,  passing  rapidly  inferiorly  at  a  distance  from  the 
eyes.  Anlennv  moderate  anterior,  scape  gradually  clavate,  scaly,  attain- 
ing tbe  middle  of  Ihe  eye  ;  ftinicle  7-jointed,  1-2  large,  equal,  3-7obcoDical 
gradually  sboner,  seveoth  not  broader  and  free ;  club  ova),  acute.  Eyes 
truisveively  oval,  pointed  beneath.     Thorax  cylindrical,  truncate  at  apex 
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and  base,  sides  very  feelily  arcuale,  lobes  promioeDt  and  flmbriate.  Scutel- 
lum  short  transverse.  Elytra  elongate  ova],  gradually  attenuate  posteriorly. 
HetAStemum  sliort,  side  pieces  indistinct,  suture  obliterated,  Intcrcox&I 
process  moderate  arcuate  in  front,  second  abdomiaal  segmeDl  longer  than 
tlie  two  following  united,  separated  from  the  flret  by  a  suture  strongly 
arcuate  at  middle.  Anterior  and  middle  tibia;  mucronatc  at  tip,  the  former 
denticulate  within.  Articular  surface  of  hind  tibise  open,  the  tibiie  not 
mucronatc  at  tip.    Tarsi  normal,  surface  densely  scaly  and  not  pilose. 

This  genusappears  tVom  description  to  be  allied  to  JDat^d^miiand  Orimu*. 
The  femora  are  sub-pedunculate,  the  anterior  stouter.  The  scutellum  is 
distinct,  the  rostrum  short  and  stout,  and  the  surface  scaly  without  seta;. 
In  these  particulars  it  dificra  from  one  or  other  of  these  two  genera,  and 
agrees  with  them  in  having  the  corbels  open. 

O.  protrBcta,  n.  sp. 

Form  elongate  oval,  surface  densely  covered  with  brownish  scales  with 
slight  cupreous  lustre,  elytra  irregularly  variegated  with  paler  patches. 
Head  and  rostrum  as  long  as  the  thorax,  densely  scaly,  scales  browDish  and 
paler  intermixed.  Head  large.  Thorax  cylindrical,  base  and  apex  trun- 
cate, equal,  not  wider  than  long,  sides  feebly  arcuate,  disc  regularly  convex, 
surface  densely  covered  with  pale-brownish  scales.  Elytra  elongate  oval, 
regularly  attenuate  behind,  base  not  wider  than  tJie  thorax,  humeri 
obliquely  rounded,  sides  feebly  arcuate,  disc  feebly  convex,  feebly  striate, 
strice  with  moderate,  not  closely  placed  punctures,  intervals  flat,  densely 
covered  with  pale-brownish  scales  with  distinct  cupreous  lustre,  and  with 
paler  spaces  irregularly  placed.  Under  surface  moderately  densely  scaly, 
scales  paler  tlian  above.  Tibite  sparsely  fimbriate.  Length  .36  inch  ; 
fi  mm. 

Occurs  Id  Colorado  and  New  Mexico. 

UIUETE8  Sch. 

Mimete$  BchSnh.  Maul.  sec.  Cure.  p.  3?. 

Rostrum  slightly  longer  and  narrower  than  the  head,  sub-quadrangular, 
slightly  dilated  and  feebly  eraar^nate  at  tip,  3eparale<l  fVom  the  Tioat  by  a 
distinct,  arcuate  impression.  8ub-mentum  with  a  distinct  peduncle,  not 
indexed.  Bcrobes  deep,  well  defined,  rather  suddenly  arcuate  and  passing 
near  the  lower  border  of  the  eye.  Eyes  round,  coarsely  granulated,  feebly 
prominent.  Antennffi  moderately  long  ;  scape  gradually  clavate,  attaining 
nearly  tlie  middle  of  the  eye  :  fhnicle  7-jointed,  1-2  longer,  the  flrat  longer 
than  the  second.  5-7  obconical.  gradually  shorter  ;  club  oval,  pointed. 
Thorax  cylindrical,  sides  feebly  arcuate,  apex  slightly  narrower  and  with 
the  base  truncate.  Scutellum  small  triangular.  Elytra  oblong  oval,  slightly 
acuminate  posteriorly,  hose  not  wider  than  the  thorax  and  broadly  emar- 
ginate.  humeri  rounded.  Melaeternum  moderate,  side  pieces  narrow,  suture 
distinct  in  its  entire  length.  Intercoxal  process  broad,  rounded  in  front ; 
second  segment  of  abdomen  much  longer  than  the  two  following  united, 
separated  from  the  first  by  very  strongly  arcuate  suture.    TibisE  (except 
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posterior)  dtttinctly  bnt  feebly  mucmnEtlc.  Articular  Burfeces  of  hind 
tibiK  distinctly  cavernous.  Claws  moderate,  free- 
It  is  not  wllhoat  doubt  that  1  consider  the  genus  before  me  identic&l  with 
MiBteU».  The  thorax  is  provided,  in  well  preserved  Bpecimens  with  the 
poBt-ocular  thoracic  flmbriie  characteristic  of  the  Tanymeeidm  of  Lacor- 
dsire.  These  hairsare  however  very  easily  removable,  and  it  is  possible  that 
Lacordaire  may  have  had  a  specimeo  before  him  similar  to  one  now  at  hand. 
The  present  species  has  been  submitted  to  Mr.  H.  Jekel,  who  agrees  with 
me  in  placing  it  near  Amomphut  and  its  allies.  The  tnandibles  have  no 
piDtnineot  support  for  the  deciduous  piece.  In  addition  to  the  characters 
given  in  the  table,  this  genus  has  a  much  less  robust  rostrum  and  the  tVon- 
ul  impression  is  between  the  eyes  and  not  at  a  distance  in  front  as  In 
OriHUMUina. 

BE.  setnloaua  Lac.  Oen.  Cure,  vi,  p.  40. 

Form  oblong  oval,  surface  densely  covered  with  cinereous  scales,  varie- 
gated in  some  Hpecimons  with  white  and  pale  cupreous.  Head  and  rostrum 
longer  than  the  thoras,  densely  punctured  and  scaly.  Antennee  rufous, 
sparsely  pubescent  Thorax,  cylindrico-oval,  slightly  narrower  and  f^bly 
constricted  in  front,  sides  moderately  arcuate,  base  truncate,  disc  feebly 
convex,  densely  punctured  and  densely  covered  with  cinereous  scales.  Ely- 
tra oblong  oval,  nearly  twice  as  long  as  wide,  sides  moderately  arcuate 
and  feebly  attenuate  behind,  base  broadly  emarglnate  ;  disc  feebly  convex, 
dnely  striate,  striie  not  closely  punctured,  intervals  at  sides  feebly  convex 
and  at  apex  slightly  alternating,  sur&ce  densely  scaly,  on  each  interval  a 
row  of  short,  distant,  semi-erect  sets.  Body  beneath  densely  scaly  and 
very  sparsely  bsiry.  Legs  moderately  densely  scaly,  tibi»  more  distincl'y 
pilose  especially  on  the  inner  side.     Length  .33  inch  ;  5.0  mm. 

Occurs  at  San  Diego  and  San  Buenaventura.  California. 

H.  aeniouliu,  n.  sp. 

Form  elongate  oval,  surface  densely  covered  with  intermixed  and  pale- 
brown  scales  very  densely  placed.  Head  and  rostrum  as  long  as  the  thorax, 
densely  scaly  and  with  fine  short  whitish  hairs.  Ilostnitn  with  feeble 
median  impression  in  front  and  an  angulale  Impression  at  base  between  the 
eyes.  Thorax  oval,  longer  tban  wide,  sides  moderately  arcuate,  a  slight 
constriction  at  the  sides  behind  the  anterior  margin,  apex  and  base  trun- 
cate, disc  feebly  convex  densely  scaly,  scales  pale-brownisb,  a  whitish 
median  line.  Elytra  oblong  oval  nearly  twice  as  long  as  the  thorax,  and 
one-half  wider  at  middle,  moderately  convex,  densely  scaly,  srales  pale- 
brown  and  cinereous  irregularly  clonded.  surface  faintly  striate,  striK  feebly 
punctured,  intervals  flat,  with  a  single  row  of  short  wliitlsh  baire.  Body 
beneath  similarly  scaly,  scales  decidedly  pearly  and  witli  more  evident 
hurs,  especially  at  the  middle  of  the  posterior  portion  of  the  first  ventral 
segment  tj'-  Legs  pale-brownish,  similarly  but  more  sparsely  scaly 
Length  .  14  inch  ;  3.5  ram. 

One  spedmen  California  (Motschulsky)  differs  from  the  preceding  species 
by  its  smaller  size,  more  slender  form  and  flat  elytral  interstices. 
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-  TcIb  spedeB  was  sent  bj  Motschnlsky  as  Silonei  ttHieuliu,  Mann.,  to  Dr. 
LeCoDte  ;  another  type  from  the  same  source  sent  U>  AlUrd  proved  to  be- 
long to  another  entirelj  different  species,  of  which  mention  will  be  made 
by  Dr.  LeConte  in  the  proper  place. 

The  original  description  by  Uannerheini  is  here  appended,  so  that  a  com- 
parison of  descriptions  may  be  readily  made. 

"Oblongus,  subcylindricns,  niger  einereo-U>menlonn  et  seto«ua,  ftante 
cannliculata,  Tostro  escavato,  thoraci  prcfitnde  ntgoie  punelalo,  lateribus 
»ix  rotandato,  etgtrit  profunde  punctatottriatii,  anteunanim  basi,  tlbiisque 
ferrugineis.    Long.  Ig  lin  ;  latit.  i  lin. 

DXAMI1CU8  n.  g. 

Rostrum  longer  and  narrower  than  the  head,  slightly  broader  in  tlont, 
cylindrical  at  base,  sepamted  from  the  hewl  by  a  transverse  impression,  tip 
feebly  emai^nate  and  with  very  small  smooth  space.  Bcrobes  deep,  well 
defined  arcuate,  directed  IteneBtb  at  a  distance  from  the  eyes.  Antenns 
moderate,  scape  feebly  clavate,  attaining  the  middle  of  the  eye  ;  funicle  T- 
Jmnted,  1-2  larger,  3-7  obconical,  gradually  decreasing  in  length,  the  last 
distant  from  the  club  which  is  elongate  oral,  acute.  Eyes  broadly  oval. 
Thorax  cylindrical,  sides  feebly  arcuate,  lobes  very  short,  fimbriate. 
Scutellum  distinct  Elytral  oblong  oval,  humeri  obliterated,  Metastemiim 
short,  ude  pieces  indistinct  suture  obliterated.  Intercosal  process  mode- 
rate, truncate  in  ftont.  Second  segment  longer  than  the  two  following, 
separated  tVom  the  first  by  an  arctiate  suture.  Anterior  and  middle  tibi» 
mucronate  at  tip,  not  denticulate  within,  hind  tibiK  not  mucronate,  their 
corbels  cavernous.  Tarsi  normal.  Body  oblong  densely  scaly,  spareely 
pilose. 

D.  aubBerioeuB,  n.  sp. 

Form  oblong,  surface  moderately  densely  covered  with  cinereous  scales 
slightly  cupreous  and  with  micaceous  lustre  and  with  erect  hairs  sparsely 
placed.  Head  and  rostrum  not  longer  than  the  thorax,  moderately  densely 
scaly,  sparsely  pilose.  Thorax  cylindrical,  slightly  wider  than  long,  apex 
and  base  truncate,  sides  reguUrly  and  moderately  arcuate,  disc  moderately 
convex,  aparaely  punctured,  moderately  densely  scaly  and  sparsely  pilose. 
Elytra  oblong  oval,  sides  feebly  arcuate,  humeri  obsolete,  surface  mode- 
rately convex  and  with  rows  of  moderate,  not  closely  placed  punctures, 
intervals  flat,  moderately  densely  scaly,  each  with  a  row  of  moderately 
long  erect  hairs.  Body  beheatb  less  densely  scaly  and  with  very  few 
hairs.  Legs  sparsely  scaly,  hairs  longer.  Surface  color  less 
plceouB.    Length  .1S-.23  inch  ;  4.6-S.5  mm. 

Occurs  in  New  Mexico  and  Colorado. 

PERITAXIA  n.  g. 
This  genus  differs  fh>m  the  preceding  by  tlie  following  characters  ; 
Scrobee  more  evanescent  posterioriy,  less  arcuate  and  directed  mor 
feriorly.    Corbels  of  hind  tibin  open.    Humeri  rectangular. 
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In  their  form  of  vesliture  the  two  geoero  agree.  Id  both  the  aiipports  of 
the  mimdlbulBr  pieces  are  moderetet;  promineot  and  obliquely  truDcate  at 
tip. 

AmamphuM  (Coltyi)  is  also  closely  allied  and  dlficraeepeclalljin  the  wide 
meUutema]  side  pieces  with  the  suture  distinct 

Two  species  occur  in  our  fkuoa. 
OcnlAT   lobes  distinct   but  feeble,   surface  covered 
with  very  daA  piceous  scales  and  short  clne- 

reotia  hair TUgiOOlliB. 

Ocular  lobes  wanting  but  replaced  by  a  decided 
fringe  of  stiff  hairs,  surface  with  cinereous 
scales  ajid  longer  greyish  hair hlspida. 

F.  rugicoUis,  n.  sp. 

Form  oblong,  color  piceous,  surface  sparsely  covered  with  inconspicuous 
scales,  not  differing  in  color  from  that  of  the  surface,  and  with  short 
brownish  hairs.  Head  and  rostrum  slightly  longer  than  the  thorax, 
sparsely  scaly  and  with  few  hairs.  Thorax  transversely  oval,  apex  and 
tatK  truncate,  sides  moderately  arcuate,  disc  moderately  cpnvex,  granulato- 
mguloee,  median  line  obsoletely  Impressed,  surface  sparsely  scaly  and 
pik)9e.  Elytra  oblong  oval,  base  feebly  cmarginate,  humeri  sub-ret^tangular, 
disc  moderately  convex,  feebly  striate  and  with  coarse  punctures  mode- 
rately closely  placed,  intervals  fiat,  sparcely  scaly,  biseriately  pilose.  Body 
beneath  and  legs  indistinctly  scaly  and  with  short  greyish  hairs.  Length 
.30  inch  ;  7.5  mm. 

Occult  in  Colorado  and  New  Mexico. 

This  species  bears  considerable  resemblance  superficially  to  Melamom- 
phut  niger  of  the  present  tribe. 

F.  hispida,  n.  sp. 

Oblong  oval,  piceous,  surface  scaly  and  hispid.  Head  and  rostrum  as 
long  as  the  thorax,  moderately  densely  punctured,  not  densely  scaly  and 
with  numerous,  moderately  long,  erect,  yellowish  hairs.  Thorax  ova!, 
slightly  narrower  in  front,  as  broad  as  long,  sides  moderately,  base  feebly 
arcuate,  disc  moderately  convex,  surface  densely  and  rather  coarsely  punc- 
tured and  ruguloee,  moderately  densely  scaly  and  hairy.  Elytra  oblong 
ovsl,  Dearly  three  times  as  long  as  the  thorax,  moderately  convex,  surface 
deeply  striate,  stris  with  large  but  not  closely  placed  punctures,  intervals 
flat,  finely  punctured,  sparsely  scaly  and  hairy.  Bod_y  beneath  piceous, 
sparsely  scaly  and  with  shorter  hairs  than  the  upper  surface.  Legs  piceous, 
■porsely  scaly  and  hairy,  the  tiblie  with  longer  hairs.    Length  .86  inch ; 

The  scales  covering  the  surface  rather  sparsely  ore  of  a  dirtywhite  color 
with  a  slight  tinge  of  cnpreous.  In  form  this  insect  resembles  Amomphtu 
Cottgi  but  with  the  sides  of  thorax  and  elytra  more  arcnate. 

Occurs  abundantly  in  Colorado. 
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THBICOMIGTTS  n.  g. 

Rostrum  elightly  longer  and  narrower  th&n  the  head,  feebly  arcual«,  very 
slightly  dilated  at  tip,  base  cylindrical  and  with  transverse  impressioD,  tip 
very  feebly  emarginate.  Scrobes  moderately  deep  in  front,  rapidly  evanes- 
cent  posteriorly,  very  feebly  arcuate  and  directed  toward  the  lower  portion 
of  the  eye.  Astenns  moderate,  scape  gradually  clavale,  slightly  passing 
the  middle  of  the  eye  ;  fiiaicle  T-Jointed,  joints  1-2  longer,  the  first  longer 
than  second.  8-7  moniliform ;  club  ovat  pointed/  Eyes  broadly  oval- 
Thorai  oval,  slightly  broader  than  long,  apex  and  base  truncate,  sides 
moderately  arcuate,  lobes  very  short,  flmbriale.  Scutellum  short,  broad- 
Elytra  regularly  oval.  Melaslernum  short,  side  pieces  moderate,  suture 
distinct.  Intercoxal  process  moderate,  truucatc  in  frtmt,  second  segment 
longer  than  the  two  following  united,  suture  dialinctly  arcuate.  Anterior 
tibiK  denticulate  within,  this  and  the  middle  tibiee  mucronate  at  tip.  Artic- 
ular sur&ces  of  hind  tibice  sub-cavcmouB,  tip  not  mucronate.  Tarai  normal. 
Body  above  densely  scaly  and  pilose. 

The  unique  species  composing  this  genus  resembles  a  lai^  Phyxeli* 
glomerosut  but  is  relatively  more  elongate.  The  ate  of  the  roainim  are 
slightly  prominent,  and  the  scrobes  are  rather  better  visible  from  above 
than  beneath,  bnt  are  not  saperior  as  in  PhyxalU,  and  do  nol  differ  notably 
from  those  of  the  genera  placed  by  lACordairc  in  the  present  tribe. 

T.  luteua,  n.  sp. 

Form  oval,  surface  densely  covered  with  pale  oehreous  scales,  in  some 
specimens  slightly  cupreous,  and  with  short  erect  hairs.  ITead  and  rostrui)! 
as  long  as  the  thorax,  moderately  densely  scaly,  scales  at  the  sides  paler, 
and  with  erect,  short,  brownish  hairs  sparsely  placed.  Thonii  slightly 
broader  than  long,  slightly  narrower  at  apex,  aides  moderately  and  regu- 
larly arcuate,  apex  and  Iwse  truncate,  disc  moderately  convex,  densely 
scaly,  sparsely  hairy.  Elytra  oval,  humeri  broadly  rounded,  disc  mode- 
rately convex,  striate,  striie  with  moderate,  not  densely  placed  punctures, 
intervals  flat  densely  scaly,  scales  paler  at  the  sides,  eacli  interval  with  two 
rather  irregular  rows  of  erect,  brownish,  short  sel!E.  Body  beneath  less 
densely  scaly  than  al}ove.  Legs  Eparaely  scaly  and  with  longer  iiairs  than 
the  body.    Length  .38-.30inch  ;  T-7.5  mm. 

Occurs  in  Bitter  Root  Valley  and  in  Colorado. 

AMNESIA  n.  g. 
Rostrum  slightly  longer  and  narrower  than  the  head,  cylindrical  at  buse 
and  with  transverse  impression,  apex  slightly  broader,  alie  very  feebly 
prominent,  tip  feebly  emarginate.  Scrobes  moderately  deep  and  well  de- 
fined anteriorly,  feebly  arcuate,  rapidly  evanescent  and  feebly  limited 
posteriorly,  directed  toward  the  lower  portion  of  the  eye.  Antennie 
moderate,  sub-apical,  scape  gradually  clavate,  attaining  the  middle  or 
posterior  border  of  the  eye,  (linicleT-jointed.  first  two  longer  and  sub-equal. 
8-7  shorter,  usually  obcoutcal,  sometimes  longitudinally  ovate,  club  oval. 
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plated.  Thorax  oval,  ueually  broader  than  long,  aides  moderately  arcuate, 
apex  and  baae  trancate,  lobes  veiy  short  and  eligUtl;  flmbriate.  Bcutellum 
raaall,  scarcely  entering  between  the  elytra.  Elytra  oval  or  ohloog  oval, 
twse  not  broader  than  the  thorax,  feebly  emarginate,  humeri  feebly  rec- 
tangular or  entirely  obliterated.  Metoatemnm  short,  aide  pieces  mn<lerately 
wide,  SDture  distinct  In  Its  entire  length.  Intercoxal  process  moderate 
tmncate'ia  front.  Tibia  mucronate  at  Up,  articular  surfaces  of  bind  tibis 
feebly  cavernous.  Tarai  normal.  Body  above  densely  scaly  and  with 
exiremelj  short  black  selie  in  some  speclea,  and  moderately  long  hairs  in 

This  geuns  ts  a  part  of  that  Included  bj  Dr.  Leconte  in  Dj/tlobut,  the 
generic  description  of  which  appears  to  have  been  madefhim  D.  tegninad 
A.  ^anieoltii  of  the  present  genus.  I  have  retained  the  name  Dytiobun 
tar  the  spedes  with  the  first  abdominal  suture  straight  as  this  character  is 
the  moBt  Important  and  striking  in  the  description.  Regarding  the  position 
the  genus  should  occupy  in  the  groups  indicated  by  Lacordaire,  I  am  in 
tome  doubt.  The  scrobes  are  lateral,  feebly  arcuate  and  directed  toward, 
the  lower  fhmt  of  the  eye.  They  do  not  become  rapidly  inferior  as  in 
fcveral  genera  already  noted,  and  are  but  slightly  less  arcuate  and  less  de 
flned  than  in  Panteopu*. 

For  the  present,  I  prefer  to  retain  Amnena  in  the  present  group  as  one 
of  the  leads  toward  the  Phyloieaphi  to  which  the  next  genus  probably   ' 
belongs,  JfoehelM  In  turn  being  a  lead  toward  the  Erenmini. 
I  consider  (Dgilobiu)  granicollis  Lee.  the  type  of  the  genua. 
The  following  table  will  make  our  speciea  easily  known  : 
Hiura   of   the  surface,   especially   on   the   elytra,  very  short  and   incon- 
spicuous.   Humeri  rectangular,  anterior  tiblee 
moderately  denticulate. 
Body  beneath  rather  sparsely  and  not  coarsely 

punctured granioollifl. 

Body  beneath  with  coarse  deep  punctures, 
denser  on  the  intercoxal  process  and  last  ven- 
tral segment decorata. 

Hairs  of  surface  very  distinct,  usnally  raiJier  long. 
*      Humeri  rectangular,    anterior   tiblee    moderately 
denticulate, 

Sur&ce  of  thora.t  even,  not  granulate. iirslna. 

Surface  of  thorax  granulate,  each  granule  punc- 
tured   ranoa. 

Hirateri  obliterated,  anterior  tlbls  feebly  denUc- 

nlot^  surfiK»  of  thorax  with  punctnred  granules. 

Elytra  oval,  wider  at  middle  than  the  thorax, 

and  not  twice  as  long  as  wide. 

Thorax  not  narrowed  In  front,  gnuiutes  inoon- 

Biricuons,  surfcce  densely  sealy  ;  elytra  with 

cinereous  scales „ alternata. 

PBOC  AXEB.  PHiLoe.  eoc.  xt.  90.  a 
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Thorax  not  narrowed  in  front,  granulee  of 

moderate  size  and  not  veiy  ftpproximiite, 

■nrfHCespareely  icalf;  clytM  wUb  bronnisb 

Bcales sordida. 

Thorax  disUnctlj  nurowed  In  tVont,  giunuleg 

small  and  reij  Indistinct,  surface  Bpusely 

scaly  ;  eljtro  with  brownish  scales deoidua. 

EUytn  oblong,  not  or  scarcely  wider  at  middle 
tban,  the  thorax,  and  twice  as  long  as  wide  ....  elongata. 

A.  granicoUifl  Lee.  (Dgilobtii)  Ann.  Hag.  Nat.  Hist  18S0,  p.  880. 

Fonn  oval,  aboTe  moderately  denscl]'  covered  wiih  pa1e<brownish  scales, 
variegated  with  polei  and  darker  spots,  and  with  extremely  short  and  in- 
consplcuoos  black  sette.  Head  and  rostrum  as  long  aa  the  thorax,  moder- 
ately densely  punctured,  acales  cupreous,  rostrum  with  a  feeble  carina 
tenninating  in  a  slight  frontal  puncture.  Thorax  allghtly  broader  than 
long,  apex  and  base  truncate  and  nearly  equal.  Bides  moderately  arcuate, 
lobea  very  feeble,  disc  moderately  convex,  indistinctly  granulate,  granulee 
punctured  at  aummlt,  aurface  moderately  densely  scaly  and  with  veryBbort 
Beta,  scales  pale-brownish  with  slight  cupreous  lustre,  paler  at  the  sidea. 
Elytra  oval,  conjointly  cmArginate  at  base,  humeri  rectangular,  disc  mode- 
rately convex,  apex  lather  suddenly  declivous,  indistinctly  striate,  strife 
with  moderately  large,  not  closely  placed  punctures,  intervale  alternately 
more  convex  especially  toward  the  declivity,  sur&ce  densely  scaly,  scales 
pate-brownish,  variegated  with  darker  and  paler  spots,  espedally  on  the 
more  convex  intervals,  each  interval  with  numerous  short,  black  setee, 
very  inconspicuous.  Body  beneath  very  sparsely  scaly  at  the  sides,  and 
with  scale-like  hairs  at  middle,  surface  ratber  sparsely  punctured.  Legs 
sparsely  scaly  and  with  short  h^ra.    Length  .3&^40  inch  ;  9.G-10  mm. 

Occurs  in  Vancouver  and  Oregon. 

This  species  has  somewhat  the  fiwies  of  Tylodani  cKrytop*. 

A.  daoorata  Lee.  [DytMnu)  Ann.  Hag.  Nat.  Hist.  1860,  p.  881. 

Form  oblong  oval,  surface  densely  covered  with  dnereous  scales,  varie 
gated  with  brownish  and  cupreous  spaces.  Head  and  rostrum  nearly  as 
long  as  the  thorax,  surface  rather  ctnisely  punctured,  moderately  densely  ' 
scaly,  scales  cupreous  ;  rostrum  above  feebly  aubcarinate.  Thorax  oval, 
slightly  broader  than  long,  apex  and  base  truncate,  the  apex  slightly 
narrower,  sides  rather  strongly  arcuate  ospeciaiiy  at  posterior  third,  lobes 
very  feeble  ;  disc  very  feebly  convex,  sub-rugoseiy  punctate  and  feebly 
granulate,  sparsely  scaly,  scales  silvery  and  cupreous  and  with  extremely 
short  inconspicuous  setee.  Elytra  oblong  oval,  coojointly  emarginate  at 
base,  humeri  rectangular,  sides  moderately  arcuate,  disc  moderately  con- 
vex, apex  rather  suddenly  declifous,  aurlkce  striate,  stiis  with  moderate, 
rather  closely  placed  punctures,  intervals  slightly  convex,  and  alternately 
slightly  more  convex  near  the  declivity,  densely  scaly,  scales  cinereous  or 
pole-brownjsh,  variegated  with  cupreous  and  darker  scales.    Body  beneath 
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plceouB,  with  Bpareelf  placed  iiutile-like  haire,  intercoxal  proccM  and  last 
Tentnl  segmeot  denselj  ciibnte  punctate.  Legs  sparBely  acaly  and 
pabeec«Dt.    Length  .86  Inch ;  6.5  mm. 

Although  very  different  in  appearance  bom  the  preceding  gpecies,  there 
is  aome  difficnltj  in  finding  citaracterH  expreaalbie  in  words  to  aeparate  the 
two.    The  thorax  of  the  present  apecies  is  relatively  much  broader  and  at 
ita  widestpartbnt  little  narrower  than  the  elytra.   The  alternation  ofeleva- 
tioii  of  tbe  intervals  is  very  little  marked  on  the  disc  and  is  but  slightly 
moiT  evident  near  the  declivity. 
A  variety  T  occnrs  In  Oregon  with  Intervals  nearly  flat  and  similar. 
Ocean  In  Oregon  and  Vancouver. 
A.  nrsina,  n.  sp. 

Poim  oblong  oval,  surface  densely  covered  with  brownish  scales  and 
wHh  isttaer  long,  pale-brown  erect  hairs.  Head  and  rostrum  as  long  as  the 
tborss,  roatmm  not  subcarinate  above,  surface  punctured,  densely  covered 
with  brownish  scalw  becoming  cinereous  at  the  sides  Mid  beneath  and' 
with  moderately  lung  erect  hairs.  Thorax  not  wider  than  long,  apex  and 
base  eqnol  and  truncate,  sides  evenly  arcuate,  lobes  very  short ;  dlscino<lc- 
rately  convex,  not  granulate,  flnely  pnnctured,  densely  covered  with 
Imwnish  scales  with  slightly  pearly  lustre,  and  paler  al  the  aides  and  with 
long  erect  batts.  Elytra  oval,  very  slightly  wider  at  middle  than  the 
thorsx,  base  feebly  conjointly  emarglnate,  humeri  rectangular,  sides  mode- 
lately  arcuate,  apex  gradually  declivous,  disc  moderately  convex,  atriaie, 
stris  with  rather  coarse  punctiuvs  closely  placed,  intervals  alightly  convex, 
densely  covered  with  brownish  scales  and  with  two  rows  of  cloaely  placed 
and  rather  long,  pale  brownish  haira.  Body  l>eneath  and  legs  aparsely 
icaly,  scales  slightly  silvery,  and  with  moderately  long  hairs.  Alxlomen 
qMTsely  punctured.  Length  .28  Inch ;  7  nun. 
One  specimen  ^,  Oregon. 
A.  ranoa,  n.  sp. 

Oblong,  surfitce  densely  covered  with  brownish  scales,  and  with  mode- 
rately long,  pale-brownish  liaire.  Head  and  roatnim  as  long  as  the  tliorax, 
densely  cribratc  punctate,  roatruro  sab-carinate,  aurfoce  aparaely  scaly  and 
hairy.  Thorax  nearly  globoae,  slightly  wider  than  long,  apex  truncale, 
bue  alightly  arcuate,  aldea  strongly  arcuate,  lot>es  very  feeble,  disc  convex, 
moderately  densely  granulate,  granules  punctured  at  summit,  sur&ce 
sparsely  scaly  and  hairy.  Elytra  oblong,  scarcely  wider  at  middle  than  the 
thorax,  base  feebly  emarginate,  humeri  rectangular,  disc  moderately  con- 
vex, obsoletely  broadly  striate,  strln  with  lai^,  deeply  impressed,  rather 
closely  placed  puncturee,  intervals  flat,  densely  covered  with  brownish 
scales  and  moderate  hairs  placed  in  two  rows  on  each  Interval.  Body 
beneath  denaely  and  ooaraely  punctured  and  with  very  few  short  hiurs 
Legs  sparsely  scaly  and  hury,  hairs  longer  than  on  the  body.  Length 
Si  Inch  ;  6,5  mm. 

Differs  from  the  preceding  In  sculpture  and  by  the  much  shorter  h^rs  oC 
the  dpper  surface. 
Two  specimens,  San  Francisco,  Cal. 
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A.  altemkto,  n.  sp. 

ObloDg  oval,  surface  densely  covered  with  brownish  cinereong  hftirs,  the 
alternate  interrala  of  the  elj'tra  paler.  Huad  and  roetmm  as  long  as  the 
thorax,  sparsely  pnnctured  and  with  erect  jellowish  hairs,  surface  denself 
covered  with  cinereous  scalea.  brownish  at  the  sides ;  roetnim  with  a  short 
median  impression  between  the  insertions  of  the  antennte.  Thorax  cylin- 
drical, very  slightly  broader  tlian  long,  sides  moderately  arcuate,  surface 
densely  covered  with  cinereous  scales,  slightly  clouded  at  middle,  with  few 
erect  hairs  :  when  deprived  of  scales  the  surface  consisla  of  flattened  punc- 
tured granules,  moderately  densely  placed.  Elytra  oblong  oval,  one-third 
longer  than  wide,  humeri  obtusely  ronnded,  surface  striate,  stiis  with 
punctures  of  moderate  size.  Dot  closely  placed,  intervalB  flat,  densely 
covered  with  cinereous  scales,  each  alternate  interval  darker  at  basal  half 
and  irregularly  clouded  near  the  apex,  each  interval  with  two  very  irregu- 
lar rows  of  erect  hairs.  Body  beneath  not  very  densely  covered  witli 
cinereous  scales  and  with  few  liturs.  Legs  with  densely  placed  scales  and 
sparsely  placed  hairs  longer  than  those  of  the  surface.  Length  .26  inch  ; 
6.5  mm. 

This  species  from  its  densely  scaly  surface  has  a  greater  superficial  re- 
sembisnce  with  dteorata  than  the  species  near  which  it  is  placed,  but  fKtm 
its  having  rather  conspicuous  erect  hairs  on  the  entire  upper  sur&ce  it 
must  be  placed  here. 
Two  spedraens,  Montana. 
A.  Bordida,  n.  sp. 

Form  oblong  oval,  resembling  granieoUU,  surface  densely  covered  with 
brownish  scales,  indistinctly  variegated  with  brownish  spots  and  with 
rather  short  h^rs.  Head  and  rostrum  as  long  as  the  thorax,  moderately 
densely  and  coarsely  punctured,  rostrum  distinctly  sub.carinate  above, 
surface  very  sparsely  scaly  and  hairy.  Thorax  nearly  spherical  with  apex 
nnd  base  truncate,  lobes  extremely  short,  disc  moderately  convex,  flnely 
and  not  closely  granulate,  each  granule  punctured  at  summit,  surface 
sparsely  scaly  and  hairy.  Ely tra  regularly  oval,  one.half  broader  at  middle 
than  tlie  thorax,  base  feebly  emarglnale,  humeri  entirely  obliterated,  disc 
moderately  convex,  finely  striate,  strite  with  elongate  punctures,  intervals 
flat,  densely  scaly  and  with  two  rows  of  pele-brownuh  hairs  of  moderate 
length.  Body  beneath  moderately  densely  punctured,  sparsely  hairy. 
Legs  with  very  few  scales,  sparsely  hairy.    Length  .84  inch  ;  8.5  mm. 

The  form  of  this  species  is  very  nearly  that  of  granicoUU,  but  with  flat 
elytral  Intervals  and  without  rectangular  humeri. 
One  spedmeo,  Califomut  (or  Oregon). 
A.  deoidaa,  n,  sp. 

Form  oblong,  surface  moderately  covered  with  pale-brownish,  eadly  re- 
moveable  scales  and  with  brownish  erect  hairs.  Head  and  rostrum  slightly 
longer  than  the  thorax,  densely  and  coarsely  punctured,  sparsely  scaly  and 
hairy,  scales  at  sides  and  tip  cupreous,  rostrum  above,  carinate.    Thorax 
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OTsI,  wider  th&n  long,  sUghtly  narrower  at  »pex  than  base,  aides  niode- 
ntely  arcoate,  lobes  Teeble,  apex  M  base  tmncate,  disc  moderately  convex, 
(^nnuUia-nigakne,  Tery  sparsely  scalj  and  haiiy.  Elytrs  elongate  oval, 
sides  Tciy  feebly  arcuate,  base  feebly  emai^lnate,  humeri  entirely  obtitem- 
ted,  disc  moderately  convex,  obeoletely  striate,  and  nitb  moderately  coarse 
etoaely  placed  pnnctnres,  interrals  slightly  convex,  moderately  densely 
covered  with  ea^ly  removable  scalea,  and  two  rows  of  irregularly  placed 
ered  bniwnuh  hairs.  Body  beneath  moderately  densely  punctured,  with 
few  elongate  capreous  scales  and  sparsely  hairy.  Legs  sparsely  scaly  and 
hairy,  hain  longer  on  the  tibiw  and  denser  near  the  tip.  Length  .34  inch  ; 
8.5  mm. 
Two  qtecimeiu,  9atuaUta,  California. 

A.  elongata,  n.  sp. 

Form  rather  slender,  elongate,  sur&ce  densely  covered  with  brownish 
scales  and  hirsute.  Head  and  rostrum  slightly  longer  than  the  thoimx, 
denaelj  and  coarsely  punctured,  sparsely  scaly  and  hairy,  roetmni  above 
very  feebly  sub-csrinate  near  the  base.  Thorax  slightly  broader  than  long, 
apex  and  base  truncate,  sides  rather  strongly  arcuate,  disc  moderately  (»n- 
vex,  densely  giannlato-ruguloee,  sparsely  scaly  and  hairy.  £lytra  scarcely 
longer  at  middle  than  the  thorax,  form  oblong,  base  feebly  emarginate, 
humeri  entirely  obliterated,  disc  modenitcly  convex,  feebly  striate,  ntriie 
with  elongate  punctores,  intervals  nearly  flat,  moderately  densely  scaly,  and 
with  two  rows  of  erect  browaiah  hairs.  Body  beneath  coarsely  and  densely 
cribrste  punctate,  surface  sparsely  hairy.  Legs  sparsely  scaly  and  hairy. 
Length  .26-.3a  inch  ;  S.5-8  mm. 

This  species  is  easily  known  by  its  elongate  form. 

Two  specimens,  California. 

PHTMATINTTB   Lee. 

Ph^maliatu  Lee.  Ann.  Hag.  Nat.  Hist.,  1880,  p.  383. 

Rostnimoblique,  Icmger  and  somewhat  narrower  than  the  head  not  sepa- 
rated (h>m  the  head  by  ^  transverse  Impression,  cylindrical  at  hose,  dilated 
at  apex,  alss  moderately  prominent,  tip  not  emarginate.  Scrobos  deep  In 
fri»^  nearly  straight,  very  rapidly  evanescent  posteriorly  and  badly  de- 
ftned,  dimrled  toward  the  lower  margin  of  the  eye.  Antenns  long,  scape 
rather  slender,  faebly  thicker  to  tip,  passing  slightly  the  middle  of  the  eye. 
huiicle  T-Joinled,  somewhat  longer  than  the  scape,  joints  1  -3  longer  and  equal. 
S-7obconic^  gradually  shorter,  club  oval,  pointed.  Eyes  broadly  othI, 
(eeUy  prominent.  Thorax  cylindrical,  apex  and  base  truncate,  sides  more 
arcnate  in  flront  of  middle,  lobes  feeble,  Bcatellum  very  indisUnct.  Elytra 
oval,  very  soddenly  declivous  and  slightly  inflexed  posteriorly,  base  con- 
Jointly  emarginate,  humeri  obtuse.  Hetastemum  short,  side  pieces  Indis- 
tinct, sntnre  entirely  obliterated.  Intercoxal  process  broad,  truncate.  sec- 
Mid  s^ment  kmger  than  the  two  following  united,  first  sutnre  strongly  ar- 
cuate at  roiildle.     Tibin  mncronate  at  Up^  the  anterior  feebly  denticulate 
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within.  orticaUr  Hur&kcc  of  hind  tibis  cavernous,  btrel  norma),  (third  joint 
broiull;  bilobcd)  deneelj  pubescent  beneath.  Surftkce  densely  scaly  and 
with  small  granuleB. 

This  genus,  as  BUggesled  by  Dr.  LeConte,  should  probably  be  referred 
to  LMwrdaire'H  group  Phytoteaphidei,  but  if  so,  I  feel  entirely  unwilling 
ta  separate  tliai  ^up  fh»n  ihe  present,  the  ecrobes  of  the  genera  here  in* 
eluded  showing  a  very  gradual  transition  in  form. 

F.  gemmattts  Lee.  {Tylodem')  Pacif  R.R.  Rep.  App.  1,  p.  06. 

Elongate  oval,  black,  surbce  densely  covered  with  cinereous  scales,  with 
cupreous  and  pearly  lustre  at  the  sides,  disc  of  thorax  and  elytra  slightly 
brownish.  Head  and  rostrum  longer  than  the  thorax,  punctured  and  mode- 
rately densely  scaly,  sparsely  Botulose,  rostrum  with  Qoely  elevated  median 
line  terminating  in  a  slight  impression.  Scape  with  scale-like  hairs.  Thoma: 
cylindrical,  as  broad  as  long,  apex  and  base  truncate,  sides  arcuate,  more 
strongly  in  frontof  middle,  disc  moderately  convex  and  with  median  sulcus, 
surGice  with  moderately  large  granules,  each  punctured  and  with  a  short 
stout  seta,  median  line  and  narrow  space  each  side  not  granulate,  inter- 
granular  spaces  densely  scaly,  scales  darker  on  the  disc,  pearly  and  cupre- 
ous at  the  sides.  Elytra  regularly  oval,  very  suddenly  declivous  posteriorly, 
sutural  region  more  prominent  at  declivity,  disc  feebly  convex,  striie  obso- 
lete, and  with  rows  of  indistinct  punctures,  each  alternate  interval  with 
two  indistinct  rows  of  moderate  granules,  each  punctured  and  bearing  & 
short,  stout,  curved,  black  seta,  interapaces  densely  scaly,  scales  darker  ou 
the  disc,  pearly  and  cupreous  at  the  sides.  Body  Iwneath  and  legs  mode- 
rately densely  scaly,  sparsely  setulose,  scales  pearly  and  cupreous.  Length 
.32-.40inch;  8-10  mm. 

This  species  has  a  marked  resemblance  to  Tylodem  chrj/iop*  in  size, 
sculpture  and  general  aspect. 

Occura  in  California  and  Oregon. 

NOOHELBS  n.  g. 

JfoeheUt  Lee.  mss.  Araer.  Nat.  1874,  p.  458,  without  cltaraclers. 

Rostrum  oblique,  longer  and  narrower  than  the  bead,  without  transverse 
basal  impression,  above  flattanod,  base  quadrangular,  apex  dilated,  alee 
moderately  prominent,  tip  feebly  emarginate  and  with  small  smooth  space. 
Scrobes  very  feebly  arcuate,  deep  In  fh>nt,  very  rapidly  evanescent  pos- 
teriorly, directed  toward  the  lower  margin  of  the  eye.  Anteniue  moderate, 
scape  very  slightly  passing  the  anterior  margin  of  the  eye,  feebly  stouter  at 
tip  ;  funicle  T-Jointed,  joints  1-3  longer  and  equal,  8-7  gradually  shorter, 
obconical ;  club  oval.  Eyes  oval.  Thorax  oval,  broader  than  long,  apex 
and  base  truncate,  lobes  moderate.  Bcutellum  very  small.  Elytra  oval,  base 
very  feebly  emarginate,  apex  declivous,  Metastemum  short,  side  pieces 
Indistinct,  sutures  entirely  obliterated,  intercoxal  process  moderate,  trun- 
cate, second  segment  as  long  as  the  two  following  united,  flrat  suture  arcu- 
ate. Tiblffi  mucronate  at  tip,  articular  surtkces  of  hind  tiblee  cavernous, 
tatsl  normal,    Surbce  densely  scaly  and  with  very  short  set«. 
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Two  Hpeciea  compose  this  geoiu.  ' 

Int«r*>lB  of  elytra  oonrex,  altematelj  more  elevated  ;  hu- 
meri Dot  prominent torpidua. 

InlemlB convex,  equal;  bameri obtusely  prominent oinereus. 

If.  torpidas  Lee.  iHgttbiu*)  Pacif.  R.R.  Rep.  App.  1,  p.  DS. 

Elongate  oval,  Burface  densely  covered  with  cinereous  scales  and  with 
very  abort  Bub-erect  setc  Head  and  rostrum  longer  than  the  tborax, 
tparaely  punctured,  densely  pubescent,  and  with  very  few  ebort  sub-erect 
scale-like  baiis-  Rostrum  flat  above,  tip  with  small  triangular  smooth  space, 
a  fine  median  line  near  the  tip.  Thorax  Bllgbtly  broader  Uian  long,  sides 
in  (hint  rather  Btrongly  arcuate,  then  gradually  narrowed  to  base,  disc 
moderately  convex  with  a  rather  broad  median  channel  deeper  in  front, 
surface  sub-grannlar  and  very  densely  scaly  and  with  few  sub-erect  scale- 
like  hairs.  Elytra  oblong  oval,  slightly  wider  at  base  than  the  tliorajt, 
humeri  rounded,  disc  moderately  convex,  feebly  striate,  strite  with  mode- 
rate, rather  closely  placed,  round  punctures,  each  filled  with  a  la^e  scale, 
intervals  convex,  the  sutural  2-4-6-8  more  elevated,  eurbce  densely  scaly. 
each  interval  with  one  row  of  short  scale-like  Rub-erect  ludrs.  Body  be 
neath  and  legs  very  densely  covered  with  scales  similar  to  those  of  the 
xspiper  atir&ce.    Length  .26~.28  Inch  ;  S.5-7  mm. 

Old  Bpedmens  of  this  species  are  frequently  brownish.  One  female  in 
the  cabinet  of  Dr.  LeConte  has  one  of  the  short  abdominal  segments  absent. 

Not  rare  in  Oregon. 

2T.  seqnalis,  n.  sp. 

Form  oblong  oval,  surface  densely  covered  with  cinereous  scales,  and 
with  short  erect  sets.  Head  and  rostrum  slightly  longer  than  the  thorax. 
densely  scaly,  sparsely  setose.  Rostrum  slightly  rounded  above,  at  lip  with 
very  small  smooth  space  and  without  median  line.  Thorax  slightly  broader 
than  long,  sides,  moderately  arcuate,  disc  feebly  convex,  median  line  feebly 
iuprewed,  snr&ce  granulato-rugulose.  moderately  densely  scaly  and  spaively 
•etoae.  Elytra  oval  slightly  broader  than  the  tborai,  humeri  obtusely 
prominent,  disc  moderately  convex,  feebly  striate,  strite  with  distant  punc- 
tures. Intervals  slightly  convex,  with  a  single  row  of  sets  on  each,  surface 
densely  covered  with  cinereous  scales.  Body  beneath  and  legs  densely 
scaly,  sparsely  setulose.     Length  ,M~.26  inch  ;  R-6.5  mm. 

A  specimen  of  this  species  was  sent  to  Lacordaire.  who  pronounced  it  a 
PktMlit-  This  view  I  cannot  accept  as  the  Bcrobes  are  not  superior  as  in 
that  genns  and  the  front  Is  not  transveraely  impressed.  It  Is  one  of  tLoM 
forms  (with  the  preceding  species)  which  rendeiH  it  extremely  difflcnlt  at 
times  to  divide  large  masses  of  species  into  gruups  higher  than  genera. 

Occurs  ttoia  Kansas  to  British  Columbia. 

CIUBOCERA.  n.  g. 

Roatrum  somewhat  narrower  and  slightly  longer  than  the  head,  parallel 
sod  anb-cylindrfoil  at  base,  slightly  dilated  in  front,  tip  sinuate,  at  base 
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with  TC17  Blight  tnnflTerae  impression,  fttmt  ilightl;  mora  conves,  «lte 
moderatelj  prominent.  Scrobes  modenteij  deep,  sliort,  arcuate  and  di- 
rected ratber  rapidly  inferiorlf.  AnteDDte  moderate,  sub-apical,  scape  cbt- 
vnte,  paasiag  Bilghtl;  the  anterior  margin  of  tlie  eye ;  funicle  7-Jninted, 
joints  1-^  longer,  llie  flrst  longer  than  tlie  second,  8-7  sbort,  broader  th&n 
ioDg,  the  last  Terj  close  lo  the  club  and  broader ;  club  oval.  Ejes  oval, 
slightly  painted  lieoeath.  Thorax  cylindrical,  broader  than  long,  apex  and 
base  truncate,  sides  moderately  arcuate,  lobes  feeble,  distinctly  flmbriatc. 
Sculellum  Invisible.  Elytra  ragularly  oval.  Humeri  rounded.  Heta- 
steraum  short,  side  pieces  narrow,  suture  distinct.  Intercoxal  process 
moderate,  arcuate  in  troat ;  second  segment  of  abdomen  as  long  as  the  two 
folloving  united,  first  suture  strongly  arcuate  at  middle.  Anterior  tlbiss 
alone  mucronate,  articular  surfaces  of  hind  tlbis  feebly  cavernous.  Tarsi 
setose  beneath,  third  Joint  not  broader  than  the  second  and  very  feebly 
emarginate.    Claws  ftee.     Bur&ce  scaly  and  hairy. 

The  unique  species  on  which  the  above  genus  Is  founded,  resembles  in 
general  aspect  certain  elongate  males  of  Trigonoteuta  pih*a.  The  genua 
by  the  form  of  its  larsi  and  the  seventli  Joint  of  funicle,  approaches  Ettpa- 
goderes  of  the  group  Ophri/a$l«t,  differing  however  in  the  stmcture  of  the 
abdomen  and  metaslemal  aide  pieces. 
.  C.  pauper,  n.  ^ 

Oblong  oval,  piceous,  densely  oovered  with  pale  brownish  scales  sparsely 
variegated  with  cinereous  and  with  eract  hairs.  Head  and  rostruiu  as  lung 
as  the  thorax,  moderately  densely  covered  with  pale  brownish  and  cinere- 
ous scales  intermixed  and  sparsely  hairy,  rostrum  feebly  canaliculate. 
Thorax  cylindrical,  slightly  broader  than  long,  apex  and  base  truncate, 
sides  moderately  arcuate,  disc  convex,  densely  scaly  and  sparsely  hairy. 
Elytra  oval,  finely  striate,  attim  indistinctly  punctured  except  at  the  sides. 
Intervals  Bat,  densely  scaly,  each  with  two  rows  of  moderately  long  yel- 
lowish hairs.  Body  beneath  and  legs  much  less  densely  scaly  tlian  above, 
sparsely  hirsute.    Length  .24  Inch ;  6  mm. 

This  species  is  of  the  form  and  size  of  PtriMu*  griieut  of  Europe,  and 
resembles  It  somewhat  in  veettture. 

One  specimen,  Dacota. 

Group   IV.     Pii]'xe1»>. 

Rostrum  slightly  narrower  than  the  head,  ain  not  prominent.  Scrobea 
superior,  badly  defined,  feebly  arcuate,  rapidly  evanescent  posteriorly  and 
not  attaining  the  eyes.  Second  segment  of  the  abdomen  longer  than  the 
two  following  united,  separated  fh>m  the  first  by  a  straight*  sutura. 

The  validity  of  the  separation  of  this  as  a  distinct  group  in  our  &nna 
seems  somewhat  doubtftil,  the  only  character  by  means  of  which  it  may  bo 
distinguished  from  the  preceding  group  is  found  in  the  poeitioo  of  the 

■  Lacordalre  saya  arcuate.    It  rt 
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scnbes.  I  have  adopted  ft  group  n&me  In  accordanm  with  tbe  00)7  genus 
koown  tome,  aa  experiencetiasalrendyBbowD  that  groapsof  genera  formed 
Ml  tbe  lAcordairean  basis  are  not  at  all  times  tliose  wliich  form  fVom  the 
Im^  adopted  in  the  present  memoir  which  is  but  a  modification  and  aropli- 
flcation  of  that  eoggested  by  Dr.  LeConle. 
One  genua  occotB  in  oar  buna. 

FHTZSUS  Sch. 

PAynlu  Schonh.  Cure,  vii,  1,  p.  133. 

Roatnim  longer  and  somewhat  narrower  than  the  head,  slightly  arcuate, 
parallel,  sub-angular,  tip  slightly  emarginate  with  email  smooth  space 
limited  by  an  elevated  line.  Scrobea  »Uible  from  above,  moderately  deep 
badly  defined,  ucoate  and  notattaining  tbe  eyes.  Antennie  moderate,  scape 
gradoally  davate  attaining  the  margin  ofthethonw  ;  funicle  7-jointed,  1-2 
longer,  3-7  o*al,  club  oval.  Eyea  oval,  slighUy  oblique,  coarsely  granu- 
lated. Thorax  broader  than  long,  aides  moderately  arcuate,  ocular  lobes 
feeble,  apex  and  base  truncate.  Bcutellum  invisible.  Elytra  rather  broadly 
oval,  convei,  not  wider  at  base  than  the  thorax  and  feebly  emarginate, 
hnmeri  obtuse.  Helastemal  side  pieces  narrow  connate  without  distinct 
suture.  Intercoxal  process  broad,  truncate.  Second  segment  of  abdomen 
longer  than  the  two  following  together,  first  suture  straight.  Tibiie  mucro- 
nate,  posterior  corbels  open.  Tatal  short,  stout,  fourth  Joint  deeply  bllobed, 
daws  small,  ft'ee. 

The  presence  of  thora«»c  lobes  is  the  only  character  In  the  way  of  pladng 
this  genus  near  Careopeut. 

P.  rigidna  Say  (Barynotui)  Cure,  of  N.  A.  p.  2  ;  Sch6nh.  Cure,  li,  p. 
313;  BchSnh.  (/'Ayxolu)  Cure,  vii,  1,  p.  124  ;  glanurotut  Boh.  Sch.  Cure, 
vii,  1,  p.  123  ;  Mtiftrut  Boh.  loc.  dt.  p.  124. 

Form  ovate,  plceous,  surface  moderately  densely  scaly  and  obscured  by 
•  Inteous  exudation  coating.  Head  and  rostrum  longer  than  the  thorax, 
densely  scaly  and  sparsely  tettgerous,  rostrum  at  base  with  more  or  less 
distinct  transverse  Impression.  Thorax  somewhat  variable  in  form,  broader 
than  long,  sides  moderately  arcuate,  usually  narrowed  In  fVont,  base  feebly 
arcuate,  disc  convex,  median  line  more  or  less  Impressed,  Bur&(»  densely 
scaly  and  sp&raely  se^erous.  Elytra  broadly  oval,  base  truncate,  humeri 
sab-rectangular,  disc  moderately  convex  indistinctly  striate.  Intervals  feebly 
crairex,  each  with  a  single  row  of  not  cloeely  placed  sub-erect  sot«.  Body 
beoeath  cloUied  aa  above,  legs  sparsely  setlgerous.  Length  .14-.20  indi ; 
3.5-0  mm. 

The  color  of  the  coatiag  varies  very  greatly,  usually  pale  ochreous  some- 
tinm  dark  brown,  and  )(  adheres  so  dosely  and  so  obscures  the  true  sculp- 
ture of  the  Insect  as  to  render  It  almost  impossible  to  obtain  an  accurate 
\Am  of  the  surfiue.  I  cannot  find  any  reason  for  dbtlngulahlng  three 
spedes  in  our  buna. 

Occurs  from  Canada  to  Georgia.     Not  rare. 
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AdUddk  long,  scape  itl ways  passing  the  ejea  behind.  Scrobes  vuinble 
but  never  at  the  samo  time  linear  and  directed  interiorly.  Mctulenwl  aide 
pieces  osually  entirely  concealed  by  ilie  elytra,  rarely  of  modem«  widtli. 
HesoBtemal  epimera  small.  Elytral  stri«  entire  in  all  oar  genvn.  I«ntb  or 
mor^nal  always  distant  bom  the  preceding  in  its  entire  length. 

It  is  extremely  difBcultto  give  charactere  which  define  tribes  of  Rhyn- 
chopbora  with  any  degree  of  certainty,  and  it  is  (teqaenlly  found  that  a 
species  can  only  be  assigned  a  poaitioD  by  tbe  conrideiaUon  of  almnet  Its 
entire  structnre  with  consideiable  allowance  for  fiKJes,  and  not  a  little,  by 
the  experience  of  the  siadenL 

Some  of  the  genera  placed  in  tbe  OtutrhgnehitU  by  Lacordaire,  have  been 
removed  and  will  constitute  portions  of  tribes  in  Diviaon  ii,  with  wide 
metastemal  side  jneccs. 

Onr  genera  form  foor  groups  which  may  be  distiagnished  as  follows  : 
Pimicle  6-Joinled  ;  articular  surface  of  hind  tibite 
encloaed,   tips   of  hind  tibite   trancate   with 

broad  ovalspace Acni^ki. 

Funicle  7-](»nted  ;  articular  surfoce  (tee,   tigie  of 
hind  tibis  with  a  single  row  of  (Imbriie. 
Claws  free. 

Antennae  long  ;  outer  Joints  of  (bnicle  long.  ••■•rkjvehl. 

Antennffi  shorter;  outer  joints  shorter  moni- 

Uform Trackrpklwl. 

Claws  connate. 

Antennte  as  in  Otiorhynehi. _ PariMU. 

The  Periltli  are  placed  afUr  tbe  OUerhgnekt  (torn  (h«r  greater  similarity 
of  form  and  structure,  the  only  difierenoe  between  the  two  tribes  b  found 
in  the  claws. 

Group  I.  AsnwU. 

Anteunc  moderate,  scape  longer  than  the  ftanicle  and  dub,  moderately 
arcuate;  (bnicle  6-Jointed;  club  broadly  oral  sli^tly  flattened,  composed 
in  great  pan  of  the  first  jnint  only,  tbe  other  joints  retracted  and  very  in 
distinct.  Tar^  long,  slender,  third  joint  very  feebly  emarginate  and 
scarcely  wider  than  the  second.  Bind  tibi»  truncate  at  tip  with  broad, 
oral  smooth  space,  cotyloid  carities  internal.  Anterior  tilnB  with  outer 
apical  angle  slightly  prolonged  ;  anterior  and  middle  tilns  with  inneraugle 


The  above  characten  a]^>e*r  to  warrant  the  separation  of  Affrapku*  as  a 
groop  by  itself  as  mggested  by  l^cordaire  who,  however,  fiuled  to  notice 
the  stmcnire  of  the  anlennal  dub  and  placed  the  genus  in  a  gronp  in 
which  the  hinder  cotyloid  carities  are  open.  These  latter  are  really  very 
strongly  cavemous,  mote  so  in  bet  than  in  any  other  genns  in  our  launa. 

Agraphut  mktae  oonatitaiea  this  gronp. 
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Affraphut  Bcbonberr,  Gon.  Cure.  ii.  p.  640. 

Rostrum  longer  and  narrower  than  tbe  bead,  with  an  oblique  constric- 
tioD  behind  tbe  aerobes,  tip  sHghtlj  declivous  and  truDcate.  Bcrubes  dia- 
tact  from  tbe  tip,  deep  In  front  and  enclosed  bf  an  elcTated  margin, 
bnMdlf  open  and  ahaltow  behind.  Front  with  shallow  transverse  linpres' 
Hon.  Ejes  oval,  oblique,  pointed  beneatli.  Antennie  sub-median,  densely 
scaly,  Bc«pe  attaining  the  tlwrax.  ninlcle  much  shorter  than  tbe  scape,  9- 
Jaini«d,  joints  gradually  shorter,  sixth  rather  close  to  the  club  ;  the  latter 
oral  obtuse,  scaly,  composed  in  great  part  of  the  flrst  joint  only.  Thorasoval, 
truncate  at  apex,  broadly  arcuate  at  base.  8cut«llum  small,  triangular. 
Elytn  very  convel  oval,  slightly  attenuate  behind.  Legs  moderate, 
thighs  rather  strongly  clavate,  tibin  slightly  dilaUid  at  tip.  Tarsi  slender, 
dliate  beneath,  three  fourths  the  length  of  the  tlbiie,  joint  three  feebly 
emarginate  and  scarcely  wider  than  the  second.  Claws  free.  Second 
segment  of  abdomen  not  longer  than  the  two  following  united,  separated 
from  tbe  first  by  a  nearly  straight  suture. 

A.  bsUictia  Bay,  (Ptriielnt)  Curculionidte,  p.  13  ;  Am.  Ent.  i,  p.  274 ; 
Uve4>pAau*  Gyll.  Sch. Gen.  Cure,  li,  p.  641. 

Form  elongate  oval,  densely  covered  with  cinereous  scales  fiiintly 
clouded.  Head  and  rostrum  slightly  longer  than  the  thorax.  Thorax 
oral,  broader  than  long,  sides  moderately  arcuate,  apex  narrower  than  tbe 
base  and  slightly  truncate,  base  arcuate,  surface  regularly  convex,  sparsely 
and  coarsely  punctured.  Elytra  oval  slightly  attenuate  posteriorly,  not 
wider  at  base  than  the  thorax,  nearly  three  times  as  long  and  conjointly 
emarginate  at  base  ;  surface  finely  striate,  stris  distantly  punctured,  inter- 
vals veiy  feebly  convex.  Body  beneath  and  legs  densely  covered  with 
einereons  scales,  and  the  tiblte  sparsely  Hmbriate.  Length  .26-.S4  inch ; 
tJi-8.5  mm. 

Occurs  from  Pennsylvania  to  Florida. 

Group  IL  wu^rkyaebl. 

Antenna  long,  rather  slender,  scape  passing  slightly  the  anterior  margin 
of  the  thorax,  funicle  T-jointed,  Qrat  two  Joints  longer  than  the  others, 
Joints  8-7  obconical,  moderately  long,  club  oval,  acute  at  tip.  Cotyloid 
cavities  of  hind  tlblm  terminal.    Tarsal  claws  free. 

The  longer  antennas  aa  defined  by  the  form  of  the  outer  joints  of  the 
Amicle,  alone  distinguish  this  group  from  the  next.    The  genera  are  not 
numerooB  and  are  known  by  the  characters  given  In  the  following  table ; 
Ketastemal  aide  pieces  entirely  concealed  by 

the  elytnt ;  snture  obliterated.      Hind  tlbite 

with  two  short  fixed  spurs OTIOBUYHOHITS. 

Metaatemal  aide  pieces  linear  ;  suture  distinct 

in  lis  entire  length. 
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Hint)  tlbis  with  two  sliort,  fixed,  Urmlniil 
spurs,  fiTBt  suture  of  ftbdomen  feebly 
arcuate.  Front  slightly  tnuisvcrselj  Im- 
pressed   SCZOFITHSB. 

Hind  tibis  without  terminal  spurs,  first 
suture  Btronglyarcuate  at  middle.  Front 

not  impressed AQBOHXTS. 

Hetasternal  side  pieces  moderately  wide,  su. 
ture  distmct. 
Hind  tibite  without  terminal  spurs;  first 
suture  of  abdomen  strongly  arcuate  at 

middle NEOPTOCHXTS. 

The  fixed  spurs  of  the  hind  tibix  appear  not  to  have  been  noticed  by  any 
author;  they  are  In  fact,  difficult  to  see  in  some  species,  while  in  otbers, 
quite  large  and  prominent  (0.  maurtu).  I  am  not  at  present  aware  of  the 
occurrence  ouUide  of  the  tribe  Otiorliynchini  of  any  Bimiiar  structnre, 
T^eeaiterna*  lias  the  tlbice  bimucroDate.  The  female  of  Ithyctrai  presents 
curious  characters.  Od  each  tibia  in  addition  to  the  usual  mucro  are  two 
spurs,  oneot  wltich  at  least  ts  moveable.     The  male  has  the  tiblK  simply 


OTIOBHYWCHUS  Germ. 
OUorhynchni$  Qermar,  Ins.  Spec.  uot.  p.  843. 

Rostrum  as  long  as  the  head,  moderately  robust,  more  or  less  dilated  « 
lip  which  is  notched  at  middle.  Antennte  anterior  long ;  scape  long,  very 
■lightly  arcuate  not  longer  than  the  fiinicle  and  club,  attaining  the  tboi«i ; 
funicle  7'jolnted,  first  two  joints  longer,  joints  S-7obconical.  Scrobes  supe- 
rior deep,  sides  strongly  divaricate  beliind.  Eyes  rounded  or  slightly  oval. 
Thorax  oval,  longer  tlian  wide.  Elytra  variable,  broadly  or  elongate  oval. 
Bcutellum  very  small  or  indistiDct.  Legs  moderately  long,  thighs  clavate. 
tlbiee  feebly  arcuate  near  the  tip.  Cotyloid  cavities  of  hind  tible  terminal. 
Tarsi  moderately  dilated,  spongy  pubescent  beneath,  third  joint  deeply 
btlobed.  Second  abdominal  segment  not  as  long  as  the  two  following  united, 
separated  l>om  the  first  by  an  arcuate  suture. 

This  genus  contains  in  our  fauna  species  which  have  been  introdnced 
fh>m  Europe,  and  which  have  established  themselves  in  the  north-eaatem 
parts  of  our  territory.    Two  are  found  In  Greenland,  which  also  occur  in 
the  extreme  north  of  Europe,  their  distribuUon  being  due  to  natural  laws 
and  not  through  the  agency  or  commerce, 
}ecies  are  known  as  follows: 
toothed, 
very  small.    Rostrum  sulcate,  at  tip  with  a 

I  carina,  elytra  sulcate BQloatUS. 

large,  rostrum  not  sulcate,  tip  not  corinale, 

ra  not  sulcate..... ligneus. 

not  toothed. 
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Tlioisz  coanely  granulate. 

RoBtmrn  eulcate,  eljtra  with  rough  sculpture nigiftona. 

Rostrum    Doely  csriiutt«.  elytra  feebly    Kulp- 

tared maurus. 

Tikor&x  aiDootb,  finely  punctured. 

Roetrum  flat  abuve,  elytra  ni^y  smooth montioolE. 

O.  mlcattiB  Fab.  BysL  Ent.  p.  159 ;  Herbat,  Eafer,  vi,  p.  347,  pi.  8T, 
fig.  5,  T  Bayi  Boh.  Sch.  Gen.  Cure,  vii,  p.  528.  (European  synonymy  omit 
ted). 

Fonn  oblong,  brown  black,  eub-opaque.  Rostrum  sulcate  at  middle,  tip 
emarginate  aod  with  a  V  shaped  carina ;  snrface  sparsely  and  coarsely 
punctured  and  sparsely  hairy.  Thorax  sub -cylindrical,  sides  moderately 
arcuate,  widest  in  front  of  middle,  not  longer  than  wide,  sur&ce  with 
roonded  tubercles  rather  closely  placed,  each  bearing  a  short  hair.  Elytra 
oUong  OTal,  disc  slightly  flattened,  humeri  obtusely  rounded,  surface 
broadly  striate,  strix  coarsely  punctnred,  intervals  feebly  couTex  and  with 
a  row  of  shining  rounded  tubercles  rather  closely  placed  and  with  small 
patches  of  shoit  yellowish  hair  irregularly  placed.  Body  beneath  black, 
shining  and  very  sparsely  hairy.  Femora  strongly  clavate,  deeply  sinuate 
near  the  tip  and  witli  a  very  small  acute  tooth.    Length  .S4  inch  ;  S.S  mm. 

This  species  has  been  so  often  described  In  easily  accessible  European 
publications,  that  I  consider  it  unnecessary  to  add  to  the  above  description, 
this  with  tbe  table  being  sufflcient  tn  enable  It  to  be  recognized  by  the 
stadent  of  our  fauna. 

OccuiB  in  Massachusetts,  Canada,  Newfoundland  and  Nova  Scotia. 

O.  ligneiu  Dliv.  Ent.  Y,  83,  p.  378,  pi.  31,  flg.  473. 

Form  oblong,  color  piceons,  shining.  Rostrum  flat,  emarginate  at  tip, 
snrfsce  very  coarsely  and  closely  punctured,  between  tbe  eyes  a  deep 
puncture.  Thorax  nearly  spherical,  truncate  at  apex  and  base,  surface 
tuberculatc,  (at  ndddle  the  tubercles  become  confluent  in  rows  with  deep 
eulci  between  them),  each  tubercle  punctured  at  summit  and  bearing  a 
short  hair.  Elytra  oval,  striate  at  the  sides,  striee  obsolete  on  the  disc  and 
with  coaree  punctures  closely  placed,  intervals  flat  on  the  disc  and  feebly 
maricate,  at  sides  moderately  convex  and  slightly  tuberculate.  Legs  piceu- 
mfouB.  femora  clavate,  sinuate  near  the  tip  and  with  a  moderately  strong 
tooth  bearing  a  denticle  on  its  free  edge.     Length  .30  inch ;  0  mm. 

This  ia  the  smallest  species  which  has  occurred  with  us,  and  may  be 
«>^ly  known  by  tbe  femoral  armatureand  the  nearly  sphericttl  thorax  with 
its  peculiar  sculpture. 
Occurs  in  the  New  England  States. 

O.  rugifroiw  Oyll.  Ins.  Buec  lil,  p.  319. 

This  species  resembles  tuleotuf,  but  is  somewhat  more  robust  and  with 
the  elytra  more  broadly  oval,  and  the  humeri  more  oblique.  Tbe  femora 
are  moderately  sinuate  near  tbe  tip  and  without  tooth.     Tbe  stir&ce  Is 
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sparaely  hairy,  the  haire  of  the  elytrs  being  short  and  arranged  In  a 
double  mw  on  each  Interral.    Length  .88  inch ;  iJi  mm. 

Occurs  in  the  Middle  States. 

O.  matirus  Oyll,  Ina.  Suec.  iii,  p.  898  ;  rtodotu*  O.  Fabr.  Fauna  GrGnl. 
p.  187. 

Black,  moderately  shining.  Rostrum  dat  abore,  without  triangular  ini' 
presaion  at  tip,  obtusely  carinate  at  middle,  a  slight  peribraUon  between  the 
eyes,  surface  coarsely  punctured,  sparsely  pubescent.  Tborax  alightly 
broader  than  long,  sides  arcuate,  apex  truncate,  base  feebly  arcuate,  sur&ce 
densely  tuberculate  and  sparsely  pubescent.  Elytra  regularly  oval,  finely 
striate,  striBB  coarsely  punctured,  interrals  flat,  slightly  wrinkled  and  with 
patches  of  scale-like  h^rs  Iiregalarly  interspersed.  Body  beneath  and 
legs  black,  femora  unanned.     Length  .86  inch  ;  9.5  mm. 

Easily  known  by  the  comparatively  smooth  elytra  and  granulate  thorax. 

Occurs  in  Oreenland. 

O.  montdoola  Oerm.  Ins.  Bpec.  nor.  p.  861 ;  aretieut  O.  Fabr.  Fauna 
Qronl.  p.  186. 

Oblong  oval,  black,  ahining.  Rostrum  above  flat,  sparsely  punctured, 
median  line  smooth,  a  puncture  between  (he  eyes.  Thoras  longer  tlian 
wide,  widest  in  (hint  of  middle,  sides  moderately  arcuate  and  very  slightly 
sinuate  near  the  base  ;  surfiice  shining,  finely  and  rather  sparsely  punc- 
tured. Elytra  regularly  oval,  surface  not  striate,  but  with  moderate  punc- 
tures in  indistinct  rows,  intervals  irregularly  bl  seriatety  pnocialate.  Body 
beneath  black,  shining,  more  rugulose  than  above.  Femora  unarmed. 
Length  .26-.28  inch  ;  6.0-7  mm. 

The  Up  of  the  rostrum  on  each  side  of  the  emargination  is  slightly  pro- 
longed in  an  obtusely  conical  process.  The  same  may  be  seen  though  to  a 
much  less  extent  in  the  other  species.  This  species  Is  easily  known  by  its 
smooth  shining  surface  and  sparsely  punctured  thorax. 

Occnra  in  Greenland. 

SCIOFITHES,  n.  g. 

Rostrum  stotit.  not  longer  than  the  head,  cylindrical  and  slightly 
narrowed  toward  the  tip  which  is  emarginate  and  with  a  crescentic  im- 
pressed apace,  a  very  feeble  impression  between  the  eyes,  Scivbee  superior, 
cavernous  and  of  oval  form.  Antennn  long,  scape  passing  the  anterior 
margin  of  the  thorax,  rather  slender,  gradually  thicker  toward  tip  and 
rather  strongly  arcuate  ;  funicie  7-jointed,  the  first  two  Joints  moderately 
long,  Joints  8-7  obconical  gradually  shorter  ;  club  elongate  oval.  Eyee 
oval,  slightly  longitudinal.  Thorax  cylindrical,  sides  slightly  arcuate. 
Elytra  rather  broadly  oval,  moderately  inflated.  Scotellum  wanting. 
Hetast^mum  very  short,  Intercoxal  process  of  abdomen  short,  broad, 
truncate  In  front,  second  segment  but  little  longer  than  the  third  separated 
trom  the  first  by  a  nearly  stnugbt  suture.  Cotyloid  cavities  of  hind  tibin 
terminal,  the  Ublie  with  two  short  fixed  spurs  ;  anterior  and  middle  tibl« 
finely  mucronate.    Claws  free. 
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This  genDs  cannot  b;  the  above  cbaractenberererredlOMif  other  group, 
cstabliahed  bj  Lacnrdaire,  tlun  the  Oliorhyaehidei  vrait,  Id  wbicli  I  can 
fipd  no  genus  with  Bimilarly  formed  antennal  aerobes.  The  nmtastemal 
aide  pieces  although  very  narrow  are  distinct  and  have  the  sutaro  plainly 
vigible  in  its  entire  length. 

Thia  genua  repreaenta  in  our  fkuna  Beiobiw  of  Bonth  AfMca. 

8.  obscnnu,  n.  sp. 

Form  oval,  bodydeogely  covered  with  luteous  scales,  elytra  with  darker 
diacal  space  limited  behind  by  a  very  ainuous  line.  Hrad  and  rostrum 
t<^ther  very  little  longer  thAD  the  thorax,  the  latter  with  an  esUremely 
flue  median  carina,  sur&ce  aparaely  punctured.  Thorax  cylindrical,  slightly 
wider  thsui  long,  aides  feebly  arcuate,  apex  and  base  tmncate,  surface 
couaely  hut  sparsely  punctured  and  with  a  shallow  fovea  on  each  side  near 
the  base,  Ecates  dense,  color  luteous,  flue  median  and  broader  lateral  lines 
paler,  Elytra  oval,  very  slightly  attenuate  behind,  not  wider  at  base  than 
thorax,  one-third  longer  than  wide,  striaie.  stride  pnnctured.  Intervals  flat, 
the  middle  with  one,  the  other  with  two  rows  of  very  short  h^ra,  surface 
densely  covered  with  luteous  scale^  with  large  irregular  discal,  darker 
8p*c«  limited  behind  by  a  very  irregularly  .sinuous  line.  Body  beaeath 
ipuaely  scaly.  Legs  densely  scaly  and  sparsely  hairy.  Length  .22-.24 
inch ;  6.5-4  mm. 

The  style  of  coloration  of  this  species  nearly  that  of  Careopeut.  It  may 
however,  become  entirely  nnicolorous. 

Occura  in  Califomht,  Or^;on  and  Vancouver. 

AGBOZrUS,  n.  g. 

Rostram  slightly  longer  than  the  bead,  and  slightly  narrower  to  tip, 
cyhudrical  above,  slightly  flattened  and  with  fine  groove,  tip  truncate  with 
semicircular  naked  space.  Scrobes  superior,  very  short,  cavernous,  slightly 
converging  and  terminal.  Eyes  small,  round,  moderately  prominent. 
Antennie  long,  sub-terminal,  scape  passing  the  anterior  margin  of  thorax, 
very  gradually  thicker  to  tip  and  feebly  arcuate,  Ainicle  7-Jointed,  first 
two  Jointa  longer,  Joints  8-7  obconical  and  gradually  shorter;  club  elongate 
oval.  Thorax  cylindrical,  base  and  apex  truncate,  sides  very  feebly 
arcuate.  Elytra  oblong  oval,  not  wider  at  base  than  thorax.  Scutellum 
wanring.  Hetastemum  short,  side  pieces  narrow,  suture  Indistinct.  Inter- 
coxal  process  of  abdomen  short,  broad,  truncate,  second  segment  longer 
than  each  of  the  two  following,  separated  fi^>m  the  first  by  an  arcuate 
suture.  Cotyloid  cavities  of  hind  tlblie  terminal,  the  margin  simply  fim- 
briate with  short  splnules  and  without  terminal  qtuts.  Tibite  not  mucro- 
nate.    Claws  small,  ttee. 

This  genus  resembles  the  preceding  in  most  of  its  diaracterB,  and  dlfiera 
in  the  absence  of  spurs  to  the  hind  and  the  mucro  to  the  anterior  and  mid- 
dle tibia  1  the  less  distinct  metastcmal  dde  pieces  and  the  structure  of  thfl 
second  abd(»mnal  segment.  Allied  to  Paramtira  by  Seldlitz'  table,  differs 
in  its  shorter  aerobe  and  more  slender  snienns. 
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A.  oiuerarius,  n.  ep. 

Uhlong  oTftI,  deoselj  covered  with  unifonnly  colored  clnereoiu  scales. 
Bostrum  and  head  longer  than  the  thoi&x,  apareely  punctured.  Aateniue 
rufons,  Bparsel;  hairy.  Thorax  cylindrical,  slightly  wider  than  long,  apex 
truncale  and  slightly  narrower  than  the  base,  udes  feebly  arcuate,  eur&ce 
Bparsely  punctured.  Elytra  ova],  slightly  oblong,  striate,  etrln  coarsely 
and  rather  closely  punctured,  luterrals  flat,  densely  scaly  and  with  short, 
semi-erect  scale-like  haira.  Body  beneath  very  sparsely  clothed  with  short 
hairs.  Logs  rufous,  very  sparsely  scaly  and  pubescent.  Length  .14-.18 
Inch;  8.6-4.5  mm. 

A  rather  inconspicuous  insect  resembling  the  preceding  in  form  but  more 
elongate.  In  some  specimens,  probably  males,  the  elytral  intervals  are 
slightly  alternating  in  width. 

Collected  by  Hr.  0.  R  Crotch  in  the  Sierra  Neyada  HounUins  of  Cali- 
fornia, near  Lakes  Tahoe  and  Donner. 

A.  dedduus,  n.  sp. 

Form  oblong,  plceoue.  moderately  densely  clothed  with  scales  of  pearly 
lustre.  Head  and  rostrum  slightly  linger  than  the  thorax,  densely  scaly 
and  sparsely  punctured,  withahnrt,  pale,  erect  halrsaparsely  placed.  An- 
tenna piceoua  Thorax  broader  than  long,  cylindrical,  sides  feebly  arctiate, 
disc  moderately  convex,  surface  sparsely  punctured  and  ellghlly  rugulose 
and  sparsely  covered  with  pearly  scales  and  erect  pubescence.  Blytm 
oblong  oval,  obsoletely  striate,  strlie  with  moderately  coarae  and  close 
punctures,  intervals  Bat,  not  densely  scaly  and  each  with  two  rows  of 
moderately  long  erect  pale  hurs.  Body  beneath  black,  sparsely  scaly  and 
bi^ry.    Legs  sparsely  scaly  and  hairy,  plceous.    Length  .16  inch;  4mm. 

Of  the  same  form  as  the  preceding,  and  somewhat  recalling  the  form  of 
JSeylArdptM.  Differs  ttonx  eiTurariui  by  the  pearly  scales  less  densely 
placed  and  more  deddnous  and  by  the  much  longer  hairs  covering  the 
surface. 

Collected  at  Ban  Francisco. 

B-SOPTOCHUS  n.  g. 
Rostrum  stout,  not  longer  and  as  wide  as  the  head,  cylindrical,  flattened 
above,  tip  emarginate.  Scrobes  lateral,  terminal,  cavernous  in  fVont, 
shallow  and  broad  behind,  attaining  the  eyes.  Eyea  round,  moderately 
convex.  Antennae  long,  scaly  ;  scape  passing  the  anterior  margin  of  the 
thorax,  slender,  very  slightly  thickening  towards  the  tip,  arcuate ;  fbnicle 
7-Jointed,  first  two  Joints  long,  Joints  8-T  conical  gradoally  decreasing  in 
length,  club  oval.  Thorax  short,  cylindrical,  sides  feebly  arcuate.  Scutel- 
lum  absent.  Elytra  oval,  moderately  inflated.  Ketastemum  short  ;  side 
pieces  moderate,  suture  distinct.  Intercoxal  process  broad,  truncate  ; 
second  abdominal  segment  as  long  as  the  two  following,  separated  from  the 
first  by  a  feebly  arcuate  suture.  Cotyloid  cavities  of  hind  tibiie  terminal, 
tibift  without  fixed  spurs  or  roncro,  anterior  and  middle  tibin  not  mucto- 
nate.    Claws  small,  free. 
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K.  sdepereus  Boh.  (PtoeAuO  Bch.  Qcd.  Cure,  ii,  p.  486 ;  Seidl.  Bcrl. 
2eita.  t86e.  p.  41,  (Beiheft)  -.  Uiittalu»  Bob.  loc.  cit.  p.  487. 

Form  OTal,  robust,  denaclj  clothed  iriCh  pale  ctnercous  scales,  with 
obscure  Bpols  near  the  humeri  in  some  Bpecimcns.  Head  and  rostrum 
longer  than  the  thorax.  Rostrum  with  smooth  cresceotic  spnce  at  tip.  above 
slightly  transversely  concave  ;  Burfiice  sparsely  punctured  and  densely 
scaly.  Thorai  transverse,  cylindrical,  sides  feebly  arcuate,  base  and  apex 
tirmcatc,  sarfoca  coarsely  punctorcd  and  irregular,  and  moderately  densely 
s<^y.  £lytra  broadly  oval,  convex,  three  timca  the  length  of  thorax, 
striate,  strite  with  distant  punctures,  intervals  flat,  densely  scaly,  each 
with  a  TOW  of  veiy  short  erect  scales.  Body  beneath  and  legs  densely 
ecaly.     Length  .14-.16  inch  ;  3,5-4  mm. 

This  species  from  its  Ploehut-Yikti  form  cannot  be  confounded  with  any 
other  in  the  present  group,  while  tlic  wider  melastcmal  aide  pieces  and  the 
absence  of  the  fixed  spurs  to  the  hind  tibiiE,  the  lateral  BcroI)e3  and  scaly 
aniennfB  Eerve  to  distinguish  the  genua.  Bohcmann  says  the  femora  have 
a  small  tooth,  probably  from  an  error  of  observation,  as  on  p.  487,  (he 
tooth  b  not  mentioned  in  the  synonym. 

Appears  to  be  not  rare  in  Plorlda. 

This  insect  has  been  referred  to  the  genua  Ptoehvi  by  Seidlitz  (loc.  supra 
dt.)  an  opinion  which  I  cannot  adopt,  the  broad  intercoxal  process  and  the 
free  claws  appear  to  me  abundantly  sufBcient  to  sepamte  it  Species  with 
free  claws  are,  however,  admitted  by  Seidlitz  in  Ptaehu*. 

Group  III.  Parltall. 
Antennie  long,  scape  attaining  or  slightly  passing  the  anterior  margin 
of  the  thorax  :  ftinicle  variable  in  length.  T-]ointed  ;  club  oval.     Tarsal 
claws  connate. 

The  cotyloid  surfaces  of  the  hind  tlhiie  are  entirely  open  in  ail  the  genera 
of  this  gronp,  glabrous  in  six,  scaly  in  the  remainder.  In  the  genera  in 
onr  fauna  the  rostrum  is  comparatively  or  very  short,  nothing  occurs  at  all 
approximating  the  length  of  that  of  PeriUiu*  griitui  of  Europe.  The 
als  of  the  roBtnun  are  divergent  in  but  one  genus,  and  then  but  feebly. 

Onr  genera  are  as  follows  ; 
Rret  at>doininal  sntnre  straight.    ScTobes  lateral. 
Alie  of  roHtmm  slightly  divergent ;  first  two 

]oint3  of  fnnicle  equal PAKAPTOCHtTS, 

Pint  abdominal  suture  arcuate. 
Cotyloid  Bur&co  of  hind  tibiffl  glabrous.     Eyes 
without  orbital  groove. 
Hind  cozm  open  externally  ;  flnt  abdominal 

<       segment  behind  them  very  short UYIiACUS. 

Hind  com  closed  externally  ;  flrst  abdomi- 
nal segment  normal. 

PSOC.  AMSS.  PHILOS.  HOC.  zv.  66. 1 
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ScrobcB  superior  and  <:»ii7ergent  above. 

Rostrum  longer  titan  the  head,  scrobcs 

very   ehort  tennlDal ;    body  with 

BiTklea  nnd  eetie THmCOLEFZS. 

Itostrum  sUort ;  scrobeB  nearly  attalDlog 

the  eyes;  body  scaly  only FEBITEIiOFSIS, 

Scrobea  more  lateral  notconver^ngabove. 

Scape  as  long  (or  very  nearly  so)  as 

the  funicle ;  tibiie  finely  denticulate 

within QBODEBCE8. 

Seape  much  shorter  than  the  funicle  ; 

tiUis  not  denticulate ARA.ONOUD3. 

Cotyloid  surface  of  hind  tibia  densely  scaly. 
Strobes     superior,     slightly    convergent 

Eyes     indistinctly     fiurruunded    by    a 

groove.      Scape  feebly  arcuate DYSTICEEDB. 

Scrobee    lateral,   not  at    all  convergent. 
Orbital  groove  deep. 
Scape    arcuate   and    alightly   twisted  ; 
scrobes  Literal,  deep,  and  attaining 

the  eyes EnCYTiLUS. 

Scape  straight  or  very  feebly  arcuate. 
Scrobcs  very  shallow  posteriorly,  not 

attaining  the  eyes TUlN'OXiilNXTSt 

Scrobcs  deep,  attaining  theeyes RHYFODES. 


The  genera  above  indicated  are  so  arranged  as  to  exhibit  a  gradual  tmnsi- 
tion  from  the  Ptochoid  forma  of  the  preceding  group  to  the  Trocbyphlicoid 
forms  of  the  next.  The  rostrum  tends  to  become  shorter,  also,  as  the 
advance  is  made  from  the  first  to  the  last  genus.  The  vostiture  varies. 
In  one  species  IfyUieut  laccalat  Lee,  the  surface  is  sparsely  pubescent 
without  scales,  Peritelopit't  fflobwentrULcc.,  is  scaly  only  without  trace  of 
hairs  or  setce  ;  nil  tlie  remaining  species  are  densely  scaly  and  with  short 
erect  sctte.  As  a  general  rule  the  mctoatemal  side  pieces  are  extremely 
nnrrowln  the  earlier  genera  (entirely  concealed  posteriorly  in  l^i/laeiiti 
and  bcci)me  more  distinctly  wider  in  the  later  genera,  the  suture,  however. 
Is  so  very  indistinct  as  to  mulie  it  utmost  impossible  to  use  the  character 
sysictnatlcally. 

The  scrobcs  vary  greatly  in  form.  In  several  genera  they  are  plainly 
superior  and  ntlher  short,  converging  alrove.  In  others  it  is  not  easy  to 
detennine  whether  to  call  them  lateral  or  superior.  When  the  scrobes  are 
much  more  distinctly  open  wlicn  viewed  from  above  than  when  seen  tiom 
the  sides  they  are  called  superior  and  conversely.  None  of  our  genera 
show  ft  lalcml  form  of  scrohe  such  oa  Is  seen  in  Omiat  or  Liehennphagu*. 

The  occurrence  of  sliort  fixed  spurs  to  the  hind  tibiie  in  addition  to  the 
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mucroand  at  all  cveota  entirel]'  ladependently  of  it.  is  noticed  here.    Id 
one  genus  tlieir  occurrence  appears  to  be  eexual,  in  others  it  cannot  be  so 

The  occurrence  of  scaly  tips  to  tlie  hindtibln  does  not  appear,  from  de- 
BcriptioDB,  in  any  foreign  genua  of  the  group.  Those  in  our  fauna  might 
form  a  distinct  group  from  the  Periteli,  and  would  have  been  bo  consti- 
tuted, bat  I  find  on  examination  that  LicAenophagvt  would  occupy  an  In- 
termediate place  by  the  groove  surrounding  the  eyes  and  by  the  entirely 
glabrous  lips  of  the  hind  tibiie.  It  is  also  to  bo  regretted  tliat  onn  of  our 
Bpecios  only  appeans  to  be  congeneric  with  any  previoualy  descrlbt-d. 

FABAFTOCHUS  Seidl. 

ParapUKhui  SeidUtz,  Bert.  Zeitschr,  1668.     Beihcn,  p.  85. 

Roelmm  scarcely  as  long  as  the  head,  and  aeparaied  by  an  arcuate  im- 
pression, robust,  sub-quad mngular,  tip  emarginatc  with  a  smooth  space 
limited  by  an  angular  line,  alte  moderately  divergent.  Scrobes  deep  in 
front,  moderately  arcuate,  gradually  shallower  posteriorly  and  attaining  the 
eye.  Antennic  moderate,  sub-terminal,  scaly;  scape,  feebly  clavatc,  slightly 
arcuBle  and  barely  attaining  the  margin  of  Ibe  thorax  ;  funicle  7-joinled, 
first  two  joints  longer  equal,  joints  3-7  gradually  sliorter,  club  <ival.  Eyes 
round,  coarsely  gianulated  and  not  prominent.  Thorax  cylindrical,  slightly 
narrower  in  front,  sides  feebly  arcuate.  Scutellum  wanting.  Elytra  oral, 
convex.  Melastemal  aide  pieces  indistinct,  narrow.  Intercoxal  process  of 
abdomen  broad,  truncate,  second  abdominal  segment  not  as  long  as  the  two 
following  united  and  separated  from  the  first  by  a  straight  suture.    Claws. 


The  above  genua  contains  only  PtrJMui  >eltatu$  Bob.  The  straight 
Urst  abdominal  suture  excludes  it  from  the  genus  to  which  it  has  been  re- 
ferred, and  gives  it  considerable  alflnity  with  CaUreelm. 

F.  aallatus  Boh.  (PeriUlua)  Bugen.  Rcsa  185l»,  p.  126;  ealifornievi 
(,Paraptothu»)  Seidl.  Berl.  Zeitschr.  1868,  Beiliefl,  p.  &5. 

Form  oval,  moderately  robusl.  Head  and  rostrum  as  long  as  the  thorax, 
rostrum  with  fine  median  line,  surface  densely  soily,  scales  dark  cinereous, 
with  whitish  selie  sparsely  placed.  Thorax  cylindrical,  slightly  narrower 
in  front,  broader  than  long,  sides  feebly  arcua1«,  apex  and  base  tnincate, 
disc  moderately  convex,  coarsely  and  deeply  punctured,  surface  densely 
»caly  and  with  erect  whiliati  setie,  scales  brownisli  in  a  broad  median  band, 
pale  cinereous  at  the  sides.  Elytra  oval,  slightly  inflated,  nearly  three 
times  as  long  as  the  thorax,  striate,  strife  punctured,  intervals  flat  with 
erect  set«  irregularly  placed,  surface  densely  covered  with  cinereous  scales 
with  lai^  diacal  pale -brownisli  8|)ace  limited  behind  by  a  sinuous  darker 
line.    Body  beneath  less  densely  scaly.     Ltngth  .18  inch  ;  A.Tt  mm. 

When  deprived  of  scales  the  surface  color  is  pale  brownish.  The  an- 
terior and  middle  tibife  are  very  feebly  mucronate  and  the  liind  tibia:  of  the 
$  have  two  short  fixed  spurs.    The  color  of  the  scales  I'arica  and  the  large 
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{Ii»ca1  spot  of  the  cljtra  may  become  evanescent.     Tlic  erect  hairs  are  alao 
variable,  and  assume  the  color  of  tlic  Burface  in  which  (hey  are  placed. 
Collected  at  Crystal  Springs,  California,  by  Mr.  O.  R.  Crotch. 

UYLACU8  Bcb. 

Ml/lacui  ScUon.  Gen.  Cure,  vili,  1,  p.  144. 

Rostrum  as  long  as  the  head  and  slightly  narrower  to  the  tip  which  is 
Tory  feebly  emarginate  and  with  smooth  space,  above  broadly  hut  feebly 
chaDueted,  a  feeble  transverse  impression  at  base,  als  feebly  prominent. 
ScrobcB  superior,  very  slightly  convergent,  deep  in  front,  broadly  open  and 
very  shntlow  posteriorly,  not  atlaining  the  eyes.  Antennie  moderately 
long,  sub-apical,  sparaely  liairy  ;  scape  gradually  clavate,  slightly  arcuate, 
attaining  the  anterior  margin  of  thorax  ;  funicic  T-joinied,  Joints  1-3  longer, 
8-7  BUb-moniliform,  club  oval.  Thoras  cylindrical,  short,  transverse. 
Sculellum  wanting.  Elytra  globoso-itval.  Motasternum  very  thorl,  side 
pieces  entirely  covered  posteriorly  by  the  elytra.  Hmd  coxsi  o|)en  exteri- 
orly attaining  the  elytral  margin.  Inlercoxal  process  of  abdomen  very 
broad,  iranCBte ;  first  segment  deeply  emarginate  by  the  coxte  and  very 
short  behind  them  ;  second  abdominal  segment  very  little  longer  ttian  the 
tliird  separated  from  the  first  by  an  arcuate  suturu.  Tibite  not  mucn)nate. 
Claws  almost  entirely  connate.     Body  pubescent. 

11.  saccatus  Lee.  (PtocAus)  Pacif  R.  R.  Rep.  App.  1,  p.  56. 

Form  oval,  color  black,  shining,  surface  sparsely  clothed  with  short  cine- 
reous pubesence.  Ilead  and  rostrum  one'and  a-half  times  longer  than  the 
thorax,  moderately  densely  punctured,  sparsely  pubescent.  Thorax  trans- 
verse,  twice  as  broad  as  long,  sides  feeblj'  arcuate,  apex  and  base  truncate, 
disc  convex,  surface  densely  and  at  the  sides  conlluently  punctured,  surfac« 
s]mrselj  iiubescent.  Elytra  broadly  oval  r^  or  globoso-oval  ?,  with  strlte 
of  coarse  punctures  rather  closely  placed.  Body  beneath  black,  shining, 
metastemum  densely  punctured  at  the  sides,  abdomen  smoother,  more 
shining,  surface  sparsely  pubescent.  Legs  black,  sparsely  pubescent. 
Length  .12-.16  inch  ;  3-4  mm. 

The  hind  tibiic  of  the  males  have  at  tlie  tip  of  the  hind  tibia;  immedi- 
ately in  front  of  tiic  tarsal  articulation  a  very  feeble  emargination,  the 
female  has  two  small  fixed  spurs, 

Tliei'c  can  be  little  doubt  that  this  species  should  be  referred  to  Mi/laeui. 
The  characters  given  In  the  table  supplemented  by  those  above  given  will 
serve  to  distinguish  it  from  all  others  in  our  liiuna. 

Occurs  in  California  and  Oregon. 

THBICOLEPIS  n.  g. 

Rostrum  nearly  as  long  as  the  head,  slightly  narrower  towards  the  lip 
which  is  feebly  ciuarginate,  alat  not  divergent.  Bcrobes  superior,  short, 
terminal,  cavernous,  somewhat  reniform  in  shape  and  convergent  above. 
Antenns  moderate,  Enb-terminal.  scape  feebly  arcuate,  attaining  the  mar- 
gin of  the  thorax  ;  funicle  7-]ointed,  longer  than  the  scape,  first  two  Joints 
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longer  thui  the  others,  jointa  8-7  obconlcal  ;  club  oval.  Eyes  round. 
Thorax  cylindrical,  sides  feebly  arcuate,  narrowed  in  front.  Scutelluni  not 
risible.  Elytra  broadly  oval,  conrex.  Intercoxal  process  broad,  truncate. 
Second  segment  of  abdomen  as  long  as  tlic  two  Tollowing  united,  seiiarated 
from  the  flr^  by  a  stroDgly  arciiate  suture.  Tiblfe  not  mucrouate.  Clans 
connste.     Body  scaly  and  with  erect  setic. 

This  gCQUS  is  closely  allied  to  Peritelu».  It  differs  at  first  sight  in  the 
vcstiture  of  tbe  body.  The  scrobes  are  much  shorter  and  rery  decidedly 
coni'ergent  above,  the  als  not  divergent,  antenute,  especially  the  scape, 
shorter.  The  genus  is  also  allied  to  Mj/lacui  in  which,  however,  the  sur- 
face is  pubescent. 
Two  spedea  are  known  to  mo,  both  Western. 
T.  tnomatB,  n.  sp. 

Form  oral,  moderately  robust.  .Tlead  and  rostrum  longer  thaji  tlie 
thorax,  Burfikce  sparsely  punctured  and  not  densely  scaly.  Antenuie  rufo- 
testaceous,  spatsely  hairy.  Thorax  cylindrical  slightly  wider  than  long, 
apex  and  base  truncate,  sides  feebly  arcuate,  slightly  narrower  in  front  and 
Tery  feebly  constricted  at  the  sides  behind  tbe  apex  ;  surface  coarsely  and 
deeply  punctured,  sparsely  scaly  and  with  erect  balrs.  Elytra  nearly  Ihree 
times  aa  long  as  the  thorax,  oval,  slightly  inSated,  with  rows  of  moderately 
coaiBC,  closely  placed  punctures,  intervals  flat,  moderately  densely  scaly 
and  with  a  row  of  short  black  erect  setie.  Body  beneath  sparsely  scaly, 
abdomen  sparsely  punctured  and  very  sparsely  hairy.  Legs  rufo-testa- 
ceous  or  slightly  darker,  sparsely  hairy.     Length  .14  inch  ;  3.5  mm. 

The  scales  covering  tlie  body  are  of  pearly  lustre  and  very  easily  re- 
tooved,  and  beneath  them  the  surface  is  block  and  shining.  The  elytra 
are  not  striate,  the  punctures  merely  form  regular  rows  and  are  of  large 
stie  and  rather  closely  placed.  In  some  specimens  of  narrower  form,  and 
which  arc  probably  males,  the  strite  of  the  disc  are  slightly  impressed  nea^ 
the  base.  Specimens  occur  of  slightly  larger  and  smaller  size  than  th6 
measurement  given. 
Occurs  from  northern  California  to  Utah. 
T.  simulator,  n.  sp. 

Fonn  oval,  moderately  robust.  Head  and  rostrum  longer  than  the 
thorax,  surface  very  densely  scaly  and  with  very  short  sette.  Antennte 
pale  rufous,  slightly  hairy,  scape  sparsely  scaly.  Thorax  wider  than  long, 
sub-cylindricnl,  slightly  narrowed  in  front,  base  and  apex  truncate,  sides 
feebly  arcuate,  modertely  convex,  surface  coarsely  and  rather  deeply  punc- 
tured, densely  scaly,  scales  cinereous  and  with  a  broad  median  space 
dsriter.  Elylni  oval,  slightly  inflated,  surface  finely  striate  and  with 
lather  small  punctures  distantly  placed.  Intervals  flat,  densely  covered  with 
cinereuos  bclIcs,  with  fUscotis  spots  irregularly  placed,  a  sinuous  band  of 
the  same  color  at  the  posterior  declivity  and  with  very  short  erect  sets  in 
a  single  row  on  each  interval.  Body  beneath  mo<lcratcly  densely  scaly. 
]>gs  rufous,  moderately  densely  scaly  and  with  short  hairs.  Length  .13 
inch  ;  3  mm.  / 
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This  Bpedes  iinitat«s  some  of  the  least  distinctly  marked  specimens  of 
Paraptochu*  iellaUi$.  The  scales  are  very  densely  placed  and  are  closely 
adherent  to  and  conceal  tlic  surfitce.  Tlieir  color  is  pale,  cinereous,  ex- 
cept a  brcmd  median  tliontcic  space  and  tbe  few  apols  near  the  base  of  the 
elytra  and  the  very  irregular  line  at  tUe  declivity  whicli  arc  fiiscoiiN.  Tliia 
species  and  tlic  preceding  Are  similar  in  fonnto  PeriUliu griseasat  ^aiope. 
and  are  about  twn-tliirds  tlic  size- 
Collected  at  Fort  Tejon,  California,  by  Mr.  Q.  R  Crotch. 

FERITEI.OFSIS  n.  g. 
Rostntm  not  an  long  as  the  head,  slightly  flattened,  narrower  to  tip 
which  is  Teebly  omarginate.  alee  not  divergent.  ScrolK«  superior,  cavem- 
ovis,  very  slightly  arcuate,  convergent  altovc,  attaining  the  eyes.  Eyes 
verj-  slightly  oval.  Antennte  (entirely  wanting)  apical.  Thorax  cylin- 
drical, narrower  iti  fh>nt,  sides  moderately  arcuate.  Scutelluui  small- 
Elyira  6llb-glc)lK»o^)val.  Melasternal  side  pieces  eiirenicly  narrow.  In- 
tercoxal  process  broad,  truncate.  Svcond  abdominal  segment  scarcely  as 
long  as  the  two  fullowing  seiwruted  from  the  first  by  an  arcuate  Milure. 
Femora  moderately  clavalc,  tibi;B  finely  mucronatc,  claws  connate.     Body 

This  genus  is  doubtless  very  near  Peritelut.  The  alee  of  the  rostnim  are 
not  at  nil  divergent,  and  the  rostrum  very  short,  Possibly  the  genus 
might  enter  one  of  Seidlilz'  groups  of  Peritttus, 

P.  globirentris  Lee.  {PUiehuif  Pacif.  H.  K.  Rep.  App.  1,  p.  56. 

Form  oval,  surface  covered  but  not  densely,  with  scales  of  a  pearly 
lustre.  Head  and  rostrtmi  soirccly  longer  than  the  thorax,  rostrum  witti  a 
smooUi  space  at  tip,  limited  by  an  angulatcd  line,  surface  coarsely  and 
deeply  punctured  and  sparsely  scaly,  rcrlcx  with  a  short  linear  impression. 
Thorax  brooder  tlian  long,  slightly  narrower  in  front,  sides  moderately 
arcuate,  apex  and  base  Irunealc,  disc  moderately  conve.x,  coarsely  and 
deeply  punctured,  surface  siiarsely  scaly.  Elytra  sub-glolnwo-oval, 
longer  than  broad,  striate,  striie  (tliiise  of  disc  at  base  not  impressed)  with 
modemle  punctures  not  closely  placed,  intervals  at  sides  and  ai)eK  slightly 
convex,  surface  scaly.  Body  i>enealb  coarsely  punctured,  sparscls'  scaly, 
abdomen  very  B]>nr8e1y  punctured  and  witii  few  lialrs.  Legs  piceous, 
sparsely  scaly  and  hairy.     Length  .16  inch  :  4  mm. 

The  form  of  this  insect  is  nearly  tliat  of  Peritelji*  gnseui,  but  with  a 
much  shorter  rostrum.  Tlie  scales  of  liic  surface  are  not  densely  placed, 
and  the  pieeous  color  of  the  l>ody  is  readily  seen  between  them. 

One  specimen  deprived  ofantennx,  from  California. 

OEODEBCSS  n.  g. 

Rostnim  nearly  as  long  as  the  head,  robust,  paraliet,  sub-cylindrical,  at 

base  a  fcciile  arcuate  Impression,  tip  feebly  cmargin:kte.  a  smooth  space 

limited  iKhind  by  »n  anguhitc  line,  alfe  not  prominent.    Bcrobes  lai«ml, 

narrow,  notattaining  the  eyes,  crescentic  when  viewed  laterally.  Antcnnio 
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moderately  long,  scape  rerj  nearl]'  as  loag  aa  the  funicle,  slightly  passing 
the  anterior  margin  or  thorax  ;  funicle  T-Jointed,  first  two  joiois  loDf^r. 
Joints  3-7  eloagftte,  obconical  gradnally  shorter  ;  club  elongate  oval.  Eyes 
round,  moderately  prominent.  Thorax  oval,  truncate  at  apex  and  btise. 
Sculellum  not  visible  between  the  elytra.  Elytra  oval  convex.  Meta- 
stemum  short,  side  pieces  narrow,  indistinct.  Intercoxal  process  broad, 
Irancate  ;  second  segment  of  abdomen  shorter  than  tlie  two  following 
nnited.  scpnratetl  from  tlie  first  by  a  feebly  arcuate  suture.  Tibiie  with 
very  short  mucro  at  tip,  and  very  minutely  denticulate  internally.  Chiws 
connate.     Surface  densely  scaly  and  witii  short  erect  hairs. 

Thia  gentis.  of  which  Traehffphlaua  malancthrit  Kby.  is  the  type,  lias 
nothing  at  all  resembling  it  outside  of  our  fauna.  It  may  be  said  to  re- 
semble Trigoito»cata  in  form  with  a  somewhat  narrower  thorax.  In  addi- 
tion to  the  minute  mucro,  the  hind  tihiee  have,  In  addition,  two  sliort  Bxcd 
epnrs.  As  these  are  found  in  all  the  specimens  before  me,  I  cannot  sup- 
pose them  to  be  sexual.  The  denticulations  of  the  tibiie  are  ntinute,  and 
though  sufficiently  distinct  may  easily  be  overlooked.  This  genus  seems 
by  the  table  of  Seidlitz  to  be  allied  to  Epiphaneui. 

Two  species  occur  in  our  fauna,  of  very  similar  aspect,  which  difier  as 

Second  Joint  of  (\inicle  distinctly  longer  than  the  Srst ; 

erwA  hi^ra  of  elytra  very  short,  feebly  erect  and 

all  black melonotbrix. 

Second  Joint  slightly  shorter  than  the  first ;  elytra  hairs 

longer,  erect  and  white  and  blaclc  intermixed Incomptue. 

G.  m9lanothrix  Kby.  (Trachyphlaai)  Fauna  Am.  Bor.  iv,  p.  203. 
Form  oval,  robust,  densely  covered  witli  brownish  soak's,  witli  short 
paler  markings  very  indistinct,  and  with  very  short,  scml-erect  blacltish 
hairs  very  sparsely  placed.  Head  and  rostrum  very  sliglilly  longer  than 
the  thorax,  a  short  impressed  line  at  vertex,  rostrum  flat,  coarst'ly  but 
sparsely  punctured  and  densely  scaly.  Antennte  caslaneous,  sparsely 
pubescent.  Thorax  oval,  very  slightly  wider  than  long,  trunu.ile  at  ui>cx 
and  base,  a  slight  constriction  one-fourth  behind  the  apex,  sJd.'s  arcuate, 
disc  moderately  convex,  coarsely  but  very  evenly  perforalo-punclate.  sur- 
ttee  densely  covered  with  brownish  scales  with  a  narrow  paler  line  at  the 
sides.  Blytm  oval,  sub-globose,  about  one-fourth  longer  than  wide,  liase 
emarginato,  humeri  oblique,  sides  sub- parallel  for  a  short  disianct'  at  middle, 
apes  very  obtusely  rounded,  surface  densely  covered  with  briiwnisli  sciiles 
with  indistinct  paler  spaces  at  the  sides  of  the  declivity,  and  witli  striie  of 
moderate  punctures  not  very  closely  placed.  Body  beneilli  castaneous, 
coarsely  punctured  and  scaly,  abdomen  more  sparsely  punctured  and  with 
hair-like  scales.  Legs  densely  covered  with  brownish  scales  and  sparsely 
hsjry,  femora  with  a  broad  ring  of  whitish  scales  near  the  tip.  Length 
.22-,33  Inch  ;  5.5-8  mm. 

In  those  specimens  with  the  markings  more  clearly  defined,  the  nirrow 
pale  line  of  scales  at  the  side  of  the  thorax  continues  on  the  elytra,  becom 
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ing  broader  as  U  pasaee  pcwtcriorlf ,  where  it  k  bounded  Id  tcoal  afid  behind 
by  a  tine  of  darlur  acalea.  I  liave  two  ^tecimeiiB  before  me  of  an  entirely 
nniforrn  pale-brown  color. 

Occun  in  Canada  and  New  Yofk. 

O.  iDcomptos,  n.  sp.* 

This  species  so  closely  resembles  taelaaolhrix  in  forin,  size  and  color 
that  it  is  unnecessary  to  add  any  description.  It  differs  only  In  tlie 
cliaracters  given  in  the  short  lahle,  so  tliat  if  the  description  of  melaaothru 
he  repeated  with  those  changes  only,  it  wilt  equally  apply  to  tbis  one. 

Occurs  from  San  Fiaocisco  to  Vancouver. 

ABAGNOMUS  n.  g. 

Rostrum  shorter  than  the  head,  broader  than  long,  flattened  abore,  a 
feeble  transverse  impression  at  base,  tip  feebly  cmarginate  and  with  a 
smooth  crcsccntic  space  limited  behind  by  a  curved  line.  Scrobes  sub- 
lateral,  not  convergent  above,  cavernous,  nearly  attaining  the  eyes.  An- 
tennie  scaly,  moderate  ;  scape  alightly  arcuate,  barely  attaining  llie  margin 
of  the  thorax;  funicle  7-Jointud,  nearly  one-third  longer  than  the  scape, 
DrsI  joint  nearly  equal  to  the  two  following,  juiDla2-T  obc:>nical,  gradually 
decreasing  in  length  ;  club  oval.  Eyes  rather  small,  round,  not  prominent. 
Tliorux  cylindrical,  sides  feebly  arcuate  at  middle  only.  Scutcllum  invisi- 
ble. Elytra  oval.  Intercoxal  process  broad,  truncate.  Second  segment 
of  abdomen  as  long  as  the  two  following,  separated  from  the  first  by  an 
arcuate  suture.    Anterior  libia  feebly  mucrouute.    Claws  connate. 

This  insect  recalls  in  smaller  size  ParaptocKua  lellalui  with  less  broad 
elytra.  The  eyes  are  more  distant  fl^in  the  ttioracic  margin  titan  is  seen 
in  any  of  tlio  other  genera  of  the  group,  and  the  head  and  rostrum  rather 
lai^  when  ^compared  with  the  tiiorax.  From  Scidlltz's  table  this  genus 
appears  to  occupy  a  doubtful  position.  Tlie  frontal  impression  is  sulflcientty 
distinct  to  ally  it  to  SeMiui,  etc.,  but  the  structure  of  llie  abdomen  will 
not  warrant  such  position.  The  scrobes  are  moreover  in  such  position  that 
it  is  impossible  to  say  whothor  thoy  should  be  allied  superior  or  lateral. 
They  are  by  no  meana  lataral  in  the  manner  of  TraehgpUceut aai  Liehino- 

A.  ffrisQUS,  n.  sp. 

Form  oval,  robust,  surthce  densely  oovared  with  cinereous  scales,  with 
spotaely  placed,  erect,  black  seu»,  longer  on  the  elytra.  Head  and  roa- 
trum  longer  tlian  the  thorax,  a  slight  frontid  line,  surfiice  sparsely  and 
deeply  punctured,  densaly  sfiily.  and  witli  short  erect  haire.  Thorax 
slightly  broader  than  long,  cylindrical,  truncate  at  apeit  and  base,  sides 
suddenly  arcuate  at  middle,  disc  moderately  convex,  coarsely  and  regularly 

•  No  descrlinlim  of  this  apectes  has  until  now  apiicared.  I  adopt  tbe 
Bpecinp  name  by  which  It  1h  known  In  our  oablnota.  Moutlon  of  the  Hpeclea 
flrKC  iHH'urs  In  n  catBloguo  of  iuaecta  collected  on  the  survey  of  the  pHClf.  It.  t(. 
wtiar«  11  la  ulllod  Trmln/plixiu.   Hoe  Pact'.  K.  R.  ttep,,  App.  1,  p.  21. 
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ponctDTed,  densely  scalj,  a  broad  uiBdian  stripe  fuscouB,  sides  cinereous, 
ipsnuly  aetoee.  £1ftra  oval,  muderateiy  convex,  striate,  striui  with  rather 
flue,  cioBety  placed  ponclures,  intervaia  flat  ;  surfiice  densely  covered  wjtli 
cinereous  scales,  darlter  on  the  disc  and  with  a  transverse  very  ainiious 
line  at  the  declivity,  and  with  erect  biaclc  8Ct<B  in  reguhtr  rows  ou  the  in- 
tervals. Body  beneath  densely  scaly.  Legs  densely  scaly  and  sparsely 
setose.    Length  .14  inch  ;  3.5  mm. 

The  surface  color  when  deprived  of  scales  is  brownish  testaceous. 

One  specimen  California,  no  special  locality  known. 

DT8TICHBTIS  n.  g. 

Rostrum  as  long  as  the  head,  robust,  cylindrical,  slightly  flattened,  very 
sligbily  arcuately  narrowed  tVom  iMse  to  tip  ;  tip  slightly  emarginute  with 
smooth  crescentic  space  limilcd  beliind  liy  a  ridge,  upper  side  moderately 
deeply  sulcste,  groove  sligUtly  wider  toward  Ihe  lip.  Serobes  superior 
very  feebly  convergent  above,  broadly  open  in  their  entire  ten;^th  (the 
sides  very  widely  divergent  behind),  very  shallow  posteriorly,  not  attaining 
the  eyes.  Eyes  moderate,  coarsely  granulated  and  surrounded  by  a  fine 
groove.  A.ntennie  moderately  long,  scape  slightly  arcuate  and  passing  the 
anterior  margin  of  the  thorax ;  fUnicle  7-jointed,  one-third  longer  than  the 
scape,  first  joint  longest,  the  others  elongate  obconienl,  gradually  de- 
crusing  in  length ;  club  elongate,  oval,  acule.  Thorax  cylindric«l, 
sides  mmlerately  arcuate.  Scutetlum  invisible.  Elytra  regularly  oval. 
Xetutemum  shon,  side  pieces  narrow.  Inlercoxal  process  of  abdomen 
broad,  truncate.  Second  segment  of  abdomen  nearly  as  long  as  the  two 
followiag,  separated  from  the  first  by  an  arcuate  suture.  Anterior  and 
middle  tibire  with  very  short  mucro,  tips  of  hind  libite  scaly.  Claws  con- 
nate.   Body  scaly  and  hispid. 

The  aerobes  in  their  entire  extent  are  more  open  tlian  in  any  genus 
known  in  the  group.  The  eyes  are  less  distinctly  surrounded  by  a  groove 
ihMi  the  following  genera.    I  can  find  no  foreign  genus  resembling  it. 

D.  inslgnis,  n.  sp. 

?orm  oval,  ilead  and  rostrum  as  long  as  the  thorax,  coarsely  and 
deeply  ponctured,  and  ruguloae.  and  ^inrsely  scaly  and  with  short  erect 
WW.  except  in  the  median  groove  which  is  nearly  smooth  and  extends  to 
the  tMw  of  the  rostrum.  Thorax  cylindrical,  slightly  narrower  in  ftant, 
bnader  than  long,  apex  and  base  truncate,  sides  moderately  arcuate,  disc 
Moderately  cchitcx,  coarsely,  densely  and  deeply  punctured,  sparsely  scaly 
and  with  very  abort  setie.  Elytra  regularly  oval,  aides  feebly  arcuate, 
striate,  stria  with  coarse,  quadrate,  closely  placed  punctures,  intervals  flat, 
densely  oorered  with  cinereous  scales  of  eloagate  form,  with  darker 
patches  irregularly  intennixed,  and  two  irregular  rows  of  scale-Uko,  short, 
met  seta.  Body  beneatli  piceoua,  coarsely  and  densely  punctured,  abdo- 
men smooth,  apaiaely  punctnred,  sparsely  scaly  and  pul>esoent.  IiCgB 
Tiaxm,  sparsely  scaly.    Length  .16  Inch  ;  4  mm. 

One  spedmeo  collected  in  the  southern  portion  of  California. 
mx.  utss.  FHiLoe.  eoc.  xr.  96.  j 
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EUCTLLDS  n.  g. 

Rostrum  not  longer  tlian  llie  head,  robust,  slightly  narrowed  in  front, 

sis  not  divergent,  tip  cmArginatc  and  with  a  very  nairow  smooth  npace. 

Bcrobes  lateral,  moderately  deep,  feebly  arcuate,  passing  directly  back- 
wards and  attaining  the  eyes.  Antennae  long,  scaly  ;  scape  arcuate  and 
slightly  twisted,  paesing  slightiy  the  anterior  margin  of  llie  thomx  ;  funicle 
7-Jointed,  sliglitly  longer  tlian  the  scape  ;  joints  1-3  long,  the  second  longer 
than  the  Bret,  tliird  slightly  shorter  tlian  the  first,  4-T  obconical,  gradually 
sliortcr,  club  rather  small,  oval.  Thorax  cylindrical,  sides  moderately 
arcuate.  8cut«llum  invisible.  Elytra  oblong  oval.  Inlercoxal  process 
broad,  trunc!tt«,  second  segment  not  as  long  as  the  two  following,  seitarated 
from  tlie  first  by  an  arcuate  suture.  Tips  of  hind  tll)lie  scaly,  anterior  and 
middle  tibiie  mucronate.     Claws  connate.     Body  scaly  and  hispid. 

Tliis  genus  would  be  placed  by  Suldlitz'  table  near  Trachyphlttnt. 

E.  varans,  n.  sp. 

Elongate  oval,  densely  scaly  and  with  greyish  setiform  hairs.  Head  and 
rostrum  ziearly  as  Inng  as  the  thoras,  densely  covered  with  cinereous  and 
pale-brownish  scales  intermixed,  and  with  short  erect  hairs  sparsely  placed, 
surface  sparsely  punctured.  Thorax  cylindrical,  truncate  at  apex  and 
base,  slightly  wider  than  long,  sides  moderately  arcuate,  disc  moderately 
oiDvex.  sparsely  punctured,  densely  scaly  and  sparsely  hairy.  Elytra 
elongate  oval,  twice  as  long  as  wide,  moderately  convex,  finely  striate, 
striie  with  rather  tine  punctures  not  closely  placed  ;  intervale  flat,  densely 
scaly  and  witli  a  row  uf  moderately  long  erect  hairs  on  each  interval.  Body 
beneath  densely  scaly,  and  with  very  short  sets  sparsely  placed..  Legs 
densely  sculy.  scales  cinereous,  femora  willi  a  darker  ring  near  the  tip. 
Length  .30-28  inch  :  6-7  mm. 

The  scales  covering  the  body  vary  in  color  from  cinereous  to  ochreous  ; 
on  the  thorax  is  a  broad  median  stripe  of  darker  color,  and  the  elytra  have 
short  brownish  lines  on  the  discal  space,  occupying  alternate  intervals. 

Occurs  in  Arizona  aud  parts  of  California  adjacent, 
THINOXENUS  n.  g. 

Rostrum  not  longer  than  the  liead,  robust,  not  narrower  in  front,  above 
flat,  tip  feebly  emirglnate.  Scrobcs  lateral,  rather  broadly  open  and  with 
divergent  sides,  posteriorly  very  shallow  and  not  attaining  the  eyes.  An- 
tenna; moderate,  sub-termiual,  scaly  ;  scape  very  feebly  arcuate,  attaining 
the  thoracic  margin  ;  funicle  7-juintcd,  sliglitly  longer  than  the  scape, 
Joints  1-3  longer,  the  flrst  longer  ttian  the  second,  joints  3-7  obconical ; 
club  small,  elongate  oval.  Eyes  small,  round,  not  prominent.  Thoras 
oval,  slightly  broader  than  long,  truncate  at  apex  and  base.  Scutellum  in- 
distinct. Elytra  regularly  oval.  Intercnxal  process  broad,  truncate ; 
second  segment  not  longer  than  the  two  following,  separated  from  the  first 
by  an  arcuate  suture.  Hind  tibite  scaly  at  tip,  anterior  and  middle  tibiB 
indistinctly  mucronate.     Claws  connate. 

This  genus  is  clossly  allied  to  the  preceding,  and  has  similar  affinities ; 
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differe  in  the  form  of  the  scape  and  the  structure  of  the  fUnicle.  The 
scrohes  ore  shorter  and  rather  widely  open  and  sballow  pos1«riarIf ,  and 
fur  &  very  short  distance  converge  slightly  above. 

T.  SQtialena,  n.  sp  (  Trachgphlaut  iquaknt  Lee.  mas.,  sec  note  under 
Cfotl.  ineomptui). 

Farm  oval,  densely  clothed  with  brownish  scales  and  with  short  block 
aeue.  Head  and  rostrum  sliglitly  longer  than  the  thorax,  densely  scaly, 
■poreely  punctured  and  setose.  Thorax  one-fourth  broader  than  long,  apex 
tranoite,  base  feebly  arcuate,  sides  rather  strongly  arcuate,  (Ilbc  moderately 
conTei.  densely  scaly,  sparsely  punctured  and  selose.  Elytra  one  and  a 
hairtimes  asloQg  as  wide,  regularly  oval,  disc  moderately  convex,  Indis' 
tinctly  striate,  3tri«  not  closely  punctured,  intervals  Hat,  densely  scaly, 
ev?fa  with  two  rows  of  short  seUe.  Body  beneath  and  legs  densely  scaly 
sparsely  setose.     Length  .18  inch  ;  4.5  mm. 

Similar  in  form  to  Eu.  vagaat  but  less  elongate.  In  addition  to  the 
series,  the  surface  is  covered  with  an  exudation  which  almost  entirely 
obIiter.itcs  the  appearance  of  the  scales. 

Xot  rare  near  the  sea  coast  of  California. 

KHTPODE3  n.  g. 

Rneiram  short,  as  broad  as  long,  sub -quadrangular,  flattened  above,  tip 
shghtir  emai^inate.  Scrobee  lateral,  moderately  deep,  very  feebly  arcuate 
and  passing  directly  to  the  eyes.  Antennte  moderate,  sub-terminal,  scaly; 
scape  feebly  arcuate,  attaining  the  margin  of  the  thorax  ;  f^nicte7-jointed, 
shorter  than  the  scape,  joints  1-3  longer,  the  first  longer  than  the  second; 
Jmnts  3-7  obconical,  short ;  club  oral,  acuminate.  Eyes  sniull,  round, 
deeply  inserted,  scarcely  visible  from  above,  and  coarsely  granulated. 
Thorax  transversely  oval.  Scutellum  invisible.  Elytra  regulnrly  oval, 
hameri  oblique.  Intercoxal  process  broad,  truncate.  Tibiie  not  niucro- 
oate,  the  posterior  scaly  at  tip.  Claws  connate  at  base,  divergent  at  tip, 
especially  the  anterior.    Body  densely  scaly  and  with  erect  scales. 

The  form  of  the  species  of  this  genus  is  exactly  that  of  Trachj/phlaut. 
It  differs  from  the  preceding  genus  in  tlio  form  of  the  scrobes,  and  from 
EiiegUuii  by  its  shorter  form,  and  the  structure  of  the  antenna;.  The  eyes 
are  «o  feebly  prominent  and  the  orbital  groove  so  well  defined,  that  the 
eyes  are  scarcely  at  all  visible  from  above. 

Bh.  dUatatus,  n.  sp  (Traehyphlitatid.  Lee.  mas.  See  note  under  dwd. 
inemnptiu). 

Form  of  Traehyphlatu,  densely  covered  with  brownish  scales  with 
paler  spots  and  with  erect  scales  sparsely  placed.  Head  and  rostrum 
slightly  longer  than  the  thorax,  densely  scaly,  sparsely  punctured  and 
with  erect  scales.  Thorax  nearly  twice  as  wide  as  long,  truncate  at 
apex,  base  feebly,  sides  strongly  arcuate,  disc  moderately  convex,  covered 
with  brownish  scales,  variegated  with  paler,  and  with  erect,  short,  clavate 
scales,  sparsely  placed,  surbcc  sparsely  punctured.  Elytra  regularly  oval. 
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finely  striate,  strlffi  not  closely  puoctured,  mtervals  Bat,  densely 
coTer«d  with  brown  and  paler  scales  intermixed,  each  interval  with  two 
rows  of  not  closely  placed  clavate  scales.  Body  beneath  and  legB  densely 
covered  with  tirownish  scales,  the  legs  with  semi-erect  brood,  paler  scales. 
Length  .14  inch  ;  3.5  mm. 
Occurs  near  the  sea  coast  at  San  Diego,  Cal. 

Kh.  brevioollla,  n.  sp. 

Form  oral,  robust,  densely  covered  with  dark  cinereous  scales,  and  with 
erect  scales  Bparsely  placed.  Head  anil  roatnim  as  long  as  Ihe  thorax, 
densely  scaly,  wllli  sparsely  placed  erect  scales,  and  sparsely  punctured. 
Thorax  more  than  twice  as  wide  as  long,  apex  truncate,  base  feebly,  sides 
strongly  arcuale,  disc  moderately  conrcx,  s|Mrscly  punctured,  densely 
scaly,  a  broad  modiaa  apace  brownish,  sides  cinereous.  Elytra  broadly 
oval,  scarcely  longer  than  wide,  sides  broadly  arcuate,  disc  moderately 
convex,  finely  striate,  strice  finely  punctured,  intervals  flat,  densely  covered 
with  dark  cinereous  scales,  each  interval  with  a  row  of  erect  clavate  scales. 
Body  beneath  more  sparsely  scaly  timn  above.  Length  .10  inch  ;  2.5  mm. 

This  specie^  Is  much  shorter  and  more  robust  than  the  preceding,  the 
scaly  vestiture  Is  paler,  and  the  body  beneath  less  densely  covered.  The 
surface  color  when  deprived  of  scales  is  pale  castaneous. 

One  specimen  tUna  Colorado. 

Group  IV.     TBACHrPHL«I. 

Antennte  moderate,  scape  attaining  at  most  the  margin  of  the  thorax, 
usually  the  posterior  margin  of  the  eyes;  f^iniclc  T-joiotcd,  Joints  1-^ 
longer  than  the  others,  joints  3-7  monilifnrm ;  club  short,  uval.  daws  fVee. 
Although  composed  of  species  differing  considerably  in  their  general 
aspect  from  those  of  the  preceding  group,  no  sharply -defined  characters  are 
found  by  wliich  to  distlnguisii  the  two.  The  anteouoj  are  always  less  elon- 
gate, the  scape  long,  feebly  arcuate  and  slightly  tiiickerto  tbc  tip,  allalns 
the  thorax ;  the  funicle  not  longer  than  the  scape,  has  the  outer  joinu 
short,  round  and  moniliform. 

The  following  genera  occur  in  our  fauna  : 
Metatlioracic  side  pieces  entirely  concealed  ;  eyes 
with  distinct  orbital  groove. 
Bcrobes  superior,  very  short  and  deep  not  reach- 
ing the  eyes ;  anterior  and  middle  tibite 

feebly  mucronate OEBOOPEUS. 

Bcrobes  lateral,  long,  passing  directly  backwards 
and  enclosing  tlie  eyes  ;  tibise  strongly  mli- 

.  cronate OH-fflTBOHUS. 

Metatlioracic  side  pieces  visible  ;  suture  at  least 
moderately  distinct. 
Eyes  with  distinct  orbital  groove  ;  rostrum 

deeply  transvereely  impressed  at  base..  ..TBAC&Yf  HLCEUS. 
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OEBOOPEUS  SchoBb. 

CertoptH*  ScfadnhciT,  Geo.  Cure.  tH,  1.  p.  154. 

Boetniin  alightlj-  longer  And  narrower  than  the  head,  feebly  arcuate,  an- 
gnbte,  tmncste  &t  tip.  Scrobes  snperior,  rery  Bbort,  deep.  Antenns  aub- 
lenniiul,  MBpe  feebly  arcuate  attaining  tbe  thorax,  funidu  7-jmnted.  jobils 
1-2  longer,  the  fiist  stouter,  jointa  3-7  abort  monillfonn,  club  niodenile, 
oral  Eyes  small  rounded,  surrounded  by  a  very  distinct  groove.  Thoras 
transTersely  ot&I,  broadly  arcuate  on  the  sides,  apci  and  base  truncate. 
Elyti*  oval,  very  alightly  attenuate  behind,  humeri  broadly  rounded. 
■nhLt  mucroiiate,  tbe  anterior  more  Btrongly.     Claws  free. 

The  deciduous  pieces  of  tbe  mandibles  are  cylindrical,  flattened  and  very 
oblnse  at  tip.     The  scar  left  after  the  separation  is  extremely  feelite. 

O.  obrysoTThceus  Say  (PariUlm)  Cure.,  p.  13;  Am.  Ent.  1,  p.  374; 
B.A.  Sch.  Gen.  Cure.,  il,  p.  517. 

Form  oval,  color  brownish,  densely  covered  with  ochreous  scales,  elytra 
with  large  discal  space ;  somewhat  cordllbrm  in  shape,  darker  in  color. 
'  Head  and  rostnim  moderately  densely  punctured.  Thorax  transversely 
oval,  somewhat  broader  than  long,  apes  and  base  truncate,  aides  t&tbcr 
Hmngly  arcuate,  disc  moderately  convex,  densely  punctured,  becoming  al 
limes  strigose  at  the  middle,  surface  sparsely  scaly.  Elytra  oval  slightly 
auenuate  behind,  humeri  broadly  rounded,  striate,  striie  punctured,  inter- 
vals flat,  densely  scaly  and  unieeriately  setigerous.  Body  beneath  very 
•{srsely  scaly.  Legs  sparsely  scaly  and  slightly  hairy.  Length  .1:^20 
inch ;  3-5  mm. 

Variable  in  tbe  color  of  the  scales  covering  the  surface  ftom  luteoue  to 
brown  but  always  showing  the  darker,  discal  spot  on  the  elytra. 

Occurs  from  Pennsylvania  to  Georgia. 

OSLSTBOHUS  n.  g. 

BoMram  not  longer  than  the  head  and  as  stout,  paraUel,  quadrangular, 
tip  truncate  ajid  with  small  smooth  triangular  space.  Scrobes  lateral  mode- 
ntety  deep,  Hides  divergent  pawing  above  and  beneath  the  eyes.  Eyea 
itnall.  mund  and  with  distinct  orbital  groove.  Anlcnnte  stout,  insertion 
rab-m^ian,  scipe  moderately  robust,  feebly  arcuate,  attaining  the  margin 
of  thorax,  funicle  T-joinled,  the  first  two  longer  and  the  first  much  stouter, 
joints  3-7  moDilifonn,  club  oval.  Thorax  feebly  transversely  oval.  Elytra 
oblong  oval,  sides  at  middle  parallel.  Scutellum  indistinct.  Second  seg- 
ment of  abdomen  longer  than  either  of  the  two  following,  separated  ftom 
the  first  hy  a  feebly  arcuate  suture.  Intercoxal  process  of  flrst  segment  very 
broad  and  abort.     Tibite  strongly  mucronate  at  tip.    Claws  free. 

This  genua  is  very  distinct  from  all  tbe  other  Trathffphku  by  the  charac' 
ten  above  given  although  not  without  considerable  affinity  with  both  Tra- 
ehgpU/att  and  Oatkorjaioterut.  Tbe  eyes  are  small,  round,  coarsely  granu- 
lated, BUTTonnded  on  all  sides  with  a  very  distinct  orbital  groove.  The 
KTobes  arc  deep,  pass  directly  backwanls  to  the  eye,  the  upper  bounding 
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ridge  passing  over  tlic  eje  so  tliat  a  slight  fold  is  ronued  almost  concealins 
the  eyes  Tiam  above.  The  tibite  are  all  rather  slrongly  mucronate.  From 
both  the  above  genera  the  present  may  be  known  by  the  form  of  tbe 
■crobes. 

C.  setiger,  n.  sp. 

Form  oval,  color  brownish,  snrGua  sparaelj  scaly,  elytra  with  rows  of 
clarate  scale-like  hairs  on  the  Intervals.  Rostrum  densely  punctured  and 
with  an  indistinct  median  line.  Thorax  nval,  hroader  than  long,  sides 
moderately  arcuate,  apes  and  base  truncate,  disc  moderately  convex, 
densely  punctured,  a  slight  post- apical  and  short  transverse  impresaion 
slightly  behiad  the  middle,  Burfaco  with  sparse  scale-like  liairs.  Elytra 
slightly  emirglnate  at  base,  oval,  sides  parallel  for  a  slight  extent,  humeri 
broadly  rounded,  surface  striate,  striie  with  coarse  punctures,  intervals 
feebly  convex  and  with  a  row  of  scale-like,  clavate  hairs.  Body  beneath 
dark  brown,  with  few  scales,  coarsely  l)ut  not  densely  punctured.  Legs 
broWD  sparsely  clothed  with  clavate  lialrs.  Length  (total)  .10  inch  ; 
2.5  mm. 

This  is  the  smallest  species  known  in  our  fauna,  with  the  mandlhular 
scar.  It  tnay  be  readily  known  by  its  color,  the  clavate  hairs,  and  the  sur- 
face almoat  entirely  deprived  of  scales. 

This  insect  appears  to  be  rare.    Occurs  in  Massachusetts. 

TBACHTFHLCEUS  Qerm. 

Traehffphlxui  Qeim.  Ins.  Spec.  Nov.,  p.  408, 

Rostrum  as  long  as  the  head,  stout.  sul)-quadnuigular,  slightly  arcuate 
and  with  deep  transverse  impression  at  base,  feebly  emarginate  in  front  and 
witli  a  triangular  elevated  line  in  front  of  which  is  a  smooth  space.  Scrobes 
lateral,  deep,  moderately  arcuate  and  passing  directly  backward  to  the  eye. 
Antennie  sub-median,  moderate,  scape  attaining  the  margin  of  the  thorax, 
moderately  clavate,  funicle  T-jolnted,  first  joint  longest  and  toIiubI,  second 
slender,  joints  3-7  shurt.  as  broad  as  long,  becoming  gradually  broader  out- 
wardly ;  club  oval.  Eyes  small,  round,  lateral,  coarsely  granulated  sod 
with  a  distinct  orbital  groove.  Thorax  transversely  oval.  Elytra  oval. 
Scuteilum  not  visible.  Metathoracic  side  pieces  moderate,  suture  distinct 
in  its  entire  Icnglli.  Hctaatemum  short,  Inlercoxal  process  of  abdomen 
broad,  truncate;  second  abdominal  segment  not  as  long  as  the  two  following 
united,  separaied  from  tlie  first  by  a  nearly  straight  suture.  Middle  and 
hind  tlbiiG  not  mucronate,  anterior  ilblic  mucronate  and  with  four  or  five 
tooth-like  spines  around  the  apical  margin.     Claws  free. 

This  genus  differs  by  very  marked  characters  from  (hose  which  precede. 

In  the  latter  the  side  pieces  of  the  mctaslernura  are  entirely  concealed  by 
the  elytra.  In  this  the  eyes  are'  surrounded  by  a  distinct  orbital  groove 
and  are  small,  scarcely  prominent  and  coarsely  granulated.  Tbe  rather 
deep  transverse  impression  at  tbe  base  of  the  rostrum,  together  with  the 
conveitiiy  of  the  rostrum  below  tliis  (owing  to  its  being  slightly  arcuate) 
^ve  this  Insect  a  very  peculiar  facies. 
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T.  osperatos  Boh.  Sch.  Gen.  Cure,  vlil,  1.  p.  116. 

Form  oval,  moderatclj  robUBi,  densely  covered  with  a  pale  ochreous 
dwliag  iDiliBtinctly  scaly,  variegated  on  the  elytra  with  brownisli  spots. 
Head  and  roslrum  sUglill;  longer  than  the  thorax,  the  rostrum  with  a  deep, 
broad,  traosveree  impreasioa  at  baae  beneath  which  the  rostrum  is  strongly 
conrei,  sorTaci!  densely  coaled,  and  with  clavate  scale-like  hairs  sparsely 
pbred.  Thorax  traaeversely  oval,  nearly  twice  sa  long  as  wide,  apex 
truncate,  h&se  feebly  arcnaie,  sides  strongly  arcuate  and  very  slightly  con- 
stricted near  the  tip  ;  surface  moderately  convex  (sculpture  indistinct) 
densely  covt'red  with  pale  brownish  coating,  median  line  and  sides  paler, 
and  with  sparsely  placetl  erect,  scale-like  clavate  halts.  Elytra  oral,  sides 
very  feebly  arcuate,  apex  obtuse,  base  feebly  emarginate,  humeri  slightly 
oblique,  surface  distinctly  striate,  intervals  fiat,  densely  covered  with  pale 
ochreous  coating  variegated  with  brownish  spots  and  with  the  clavate  scale- 
like hairs  aiTHDged  nniaeriately  on  the  intervals.  Body  beneath  and  legs 
densely  coated,  the  hitter  with  abort  bristly  haira.  Length  .12  inch ;  3  mm. 

One  specimen  ttom  the  Middle  States, 

Tribe  IV.      DIBOTOUIf  ATHINI. 

Roetnim  longer  than  the  head,  sllglilly  flattened.  Mandibles  rather 
promiDeni.  Mentum  very  small,  trapeM>idal,  not  retracted,  roaxillte  and 
ligola  entirely  exposed.  Thorax  with  feeble  ocular  lobes.  Metasternal 
sde  pieces  narrow  connate  with  the  sternum,  with  very  slight  traces  of 

These  few  characters  serve  to  distinguish  this,  tribe  as  represented  in  our 
buna,  to  which  may  be  added  ;  Mandibles  prominent,  larainifonn  at  tip, 
inner  edge  strongly  bi-<ienla;e,  outer  edge  arcuate,  with  a  groove  and  a  scar- 
like  space  near  the  base,  apex  trunottc,  scar  terminal,  small,  very  narrow 
and  transverse,  deciduous  pieces  short,  broader  at  tip  and  obliquely  trun- 
«te.  Mentum  very  small,  supported  by  a  distinct  peduncle  which  Is  rather 
shorl     Metnsternum  rather  abort, 

T  am  entirely  unable  to  place  this  tribe  in  or  near  any  of  those  indicated 
by  Lacordairc,  further  than  to  state  th^t  it  is  Phanerognath  Synmtride  and 
beloDgs  to  llie  first  section  of  the  latter  Phalanx. 

One  genus  occurs  in  our  fauna. 

DIBOTOGNATHITS  n,  g. 
Rostrum  longer  than  the  head,  slightly  broader  in  front  and  somewhat 
flsHened,  straight,  tip  truncate.  Scrobes  lateral  feebly  arcuate,  very  indis- 
tinctly defined,  rapidly  wider  and  evanescent.  Antennfe  moderate,  scape 
gradually  thicker,  atlaining  the  posterior  margin  of  the  eyes,  funicle  7- 
joinied,  first  two  joints  longer,  the  first  longer  than  the  second,  8-7  short 
broader  llian  long,  sub-moniliform,  club  elongate  ova!.  Eyes  broadly  oval, 
ciarsely  granulated.  Thorax  with  distinct  but  feeble  ocular  lobes  which 
sre  fimbriate.  Scutellum  invbible.  Elytra  oval,  base  feebly  emarginate. 
Hetastemutu  short,  side  pieces  narrow,  connate,  with  scarcely  any  traces  of 
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sutare.  Intercosal  process  broad,  truDcate,  secoDd  segment  of  abdomen 
much  longer  tlisD  the  two  Tullowing  together,  separated  troia  the  flrat  by  a 
slroDgly  Qrcuate  suture.  Tibie  feebly  inucrooa(«,  corbels  of  hind  tlbba- 
open.    Body  scaly  and  with  short  black  hairs. 

D:  BOrdldus,  n.  sp. 

Form  oval,  robudC,  surface  moderately  densely  covered  with  dark  cine- 
reous scales,  discolored  dark-broivn  by  exudation,  and  with  very  short 
dark-brown  liairs.  Head  and  rostrum  ae  long  as  the  thorax,  densely  scsly, 
and  with  few  short  hairs.  Thoras  oval,  broader  than  long,  slightly 
narrower  in  front,  sides  regularly  arcuate  from  apex  to  base,  apex  truncate, 
base  feebly  an;uate,  di<ic  c^Invex.  densely  punctured  and  scaly,  scales  im- 
bricated, paler  in  color  along  the  median  line  and  sides,  and  with  very 
short  dark-brown  hairs  sparsely  placed.  Elytra  broadly  oval,  broader  at 
base  than  the  thorax,  very  feebly  emarginat^  at  middle,  humeri  broadly 
rounded,  disc  convex,  finely  striate,  strite  not.  punctured,  intervals  flat, 
densely  scaly,  each  Interval  with  two  rows  of  very  short,  black,  semi-^rect 
hairs.  Body  beneath  and  legs  leas  densely  scaly  and  very  apareely  hairy, 
tibiae  sparsely  finibriute  within.     Length  .16-.34inch  ;  4r-6  mm. 

This  insect  resembles  in  form  and  size  PhyielU  rigidui.  The  color 
varies  In  accordance  with  the  exudation,  some  being  very  dark  cinereous, 
others  very  dark-brown.  The  mates  are  slightly  more  elongate  than  the 
females,  and  the  sides  of  the  elytra  less  arcuate. 

Occurs  very  abundantly  in  tlie  deeert  regions  of  Arizona  under  damp 
logs,  and  was  also  collected  by  Mr.  Crotch  at  Frot  Mojave,  California. 

nrvisioN  n. 

lu  tUis  division  are  contained  all  those  genera  in  which  the  mesosternal 
side  pieces  are  diagonally  divided  into  two  nearly  equal  pieces,  the  outer  of 
which  (epimeron)  cuts  off  tlie  inner  (eplsternum)  from  any  contact  with 
the  elytral  margin.  The  metiisternal  eplsternum  Is  usually  moderately 
broad,  the  suture  distinct  in  its  entire  length,  rarely  narrow,  and  in  one 
genus  the  suture  is  entirely  obliterated.  In  every  case,  however,  the 
anterior  end  of  the  uetastcrnal  eplsternum  is  suddenly  dilated,  causing  on 
one  side  an  emargination  of  the  elytral  margin  (which  is,  however,  evan- 
escent), while  on  the  inner  side  an  acute  triangular  process  of  varying 
length  occupies  a  space  between  the  mesosternal  epimeron  and  the  body  of 

The  antennal  scrobes  vary  in  form,  position  and  extent.  The  mentum 
is,  in  all  of  our  genera,  at  least  moderate  and  visible,  excepting  Eudiagogut 
and  CoUoeenu  where  it  Is  small  and  much  retracted,  allowing  the  parts  of 
the  mouth  to  be  visible.  The  beak  at  tip  exhibits  two  dislinot  forms.  In 
the  one  the  gense  are  t»lher  deeply  notched  and  allow  the  base  of  the  man. 
dible  to  be  exposed  \  in  the  other  there  is  no  emargination  or  a  very  fcelile 
one.  Accomiwnying  these  latter  characters  we  have  the  upper  portion  of 
the  beak  more  prolonged  over  the  mandibles  above  in  the  former  case, 
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while  in  the  Uttor  the  nundibles  are  alwaira  greatly  exposed  above.  A 
tatenl  view  of  the  beak  will  therefore  show  the  tip  to  be  obliquely  trua- 
ate  in  those  with  the  emarginate  gente,  aod  aqitarely  truncate  in  the  other 

The  scar  of  the  dedduoua  maudilmlar  cusp  ia  very  distinct  in  nil  the 
geneis  eiceptiag  Cohoetntu,  aud  is  usually  on  the  face  of  the  mandible, 
although  in  some  genera  at  the  aummit  of  an  obtuse  process. 

The  tribes  forming  this  division  are  shown  In  the  following  table  : 

Hentum  moderate,  rarely  small,  never  retracted; 

sub-mentum  not  notched  at  middle  ;  thorjl 

rarely  (_Paehnau»)  with  feeble  ocular  lobes. 

Eyes  round . 

Thorax  flrobriate  at  the  sides  behind  the  eyes. 

SirisB  entire TANTMBCIIII. 

Thonts  not  fimbriate  at  the  sides  behind  the 
eyes. 
Gens  emarginate  behind  the  mondiblea. 
Rostrum  short,  robust;  tenth  striie  conflu- 
ent with  the  ninth ;  claws  free,  eX' 

cept  in  Aphroiltit OtpHINI. 

Q«nae  not  or  very  feebly  emarginate  ;  tenth 

Roetmm  at  least  moderately  elongate, 
scrobes  long  :  claws  free  ;  head  not 
prolonged  behind  the  eyes ;  articular 
Eurfacesofhind  tibiae  cavernous.  Men- 
turn  large EXOPnTHALHINr. 

nostrum  rather  short,  scrobes  short ;  head 
prolonged  behind  the  eyes ;  claws 
connate  ;    articular  surfaces  of   liind 

libis  open.      Henlum  small PHT1.I.VBIIHI. 

Hentnm    small,    retracted  ;    thorax   with   large 

ocular  lubes.     Eyes  transversely  ovnl PKOXECOPIllI' 

The  partial  obliteration  of  the  marginal  stria  occurs  in  but  one  tribe,  in 
the  others  that  stria  is  entire  and  nearly  equally  distant  tVom  the  pre- 
ceding throughout  The  mentum  attains  the  minimum  in  llie  last  two 
groups. 

Tribe  I.      TAKTHECIN I. 

RoBtram  moderate,  sub-angulate,  sub-parallel,  more  or  less  emarginate 
it  tip  and  at  the  sides.  Scrobes  moderately  deep,  arcuate,  passing  bencaih 
the  eyes.  Antennie  moderate,  scape  moderately  long,  usually  attaining 
the  hind  margin  of  the  eye,  sometimes  attaining  the  thorax.  Thorax  with 
a  short  row  of  bristly  hairs  behind  the  eyes  (and  in  rachntta)  very  feebly 
kibed).  Sciitellum  distinct.  Metastcrnum  moderately  long.  Second  seg- 
ment of  abdomen  longer  than  the  third  aud  fourth  togetlfer,  and  separated 

PBOC  AKER.  PBIUffi.  BOC.  XV.  96.  ■. 
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rrom  the  first  by  on  arcuate  suture.  Articular  cavities  of  hind  tibis 
variable.  Claws  free.  As  represented  in  our  fauna,  this  tribe  does  not 
difler  from  tlie  group  indicated  by  Lacordaire,  except  in  the  addition  of 
Fandtlelejut. 

Our  genera  are  as  follows  : 
Anterior  coxie  conligudus. 

Thorax  feebly  lobed  t>ehind  the  eyes,  (the 
latter  transversely  oval,  pointed  beneath) 
and  bisinuate  at  base PAOHKiBtrS. 

Thorax  not  lobed,  base  truncate,  eyes  round, 
or  longitudiaally  oval. 
Anterior  femora  normal,  the  tibiie  simple...  TAITYMECUS. 

Anterior  femora  much   longer  and  stouter 
tliao  the  others,  the  tibie  denticulate 

■within HADBOHEBUS. 

Anterior  coxas  distant. 

Anterior  femora  larger  tlinn  the  others,.       FANDBZiETEJU'S. 

The  articular  cavities  of  the  hind  libite  vary  In  the  genera.  They  are 
feebly  enclosed  in  Paehnaai,  more  decidedly  in  Tanj/tatcui,  and  entirely 
o|>en  in  the  otlier  two  genera.  Into  tliis  tritie  Polydaeri*  modeit^i  of 
Cuba  should  enter.  It  has  very  distinct  vibrissie  composed  of  scales,  and 
the  anterior  coxte  are  separated  as  in  Pandeietejut.  The  tribe  as  thus  con- 
stituted is  not  very  homogeneous,  and  with  more  genera  would  divide  into 
well  defined  groups,  each  of  tiie  above  genera  constituting  a  type.  With 
our  few  genera  this  appears  unnecessary. 

FACHN.S:US  Sch. 

FaeAmeuJi  Schonh.  Cure.  Disp.  Melh.  p.  121. 

Rostrum  as  long  as  the  head,  sub.  quadrangular,  slightly  declivous  at  tip 
and  emargmaie,  above  obtusely  cirinate.  Scrobes  lateral,  deep,  well  de- 
fined, narrow,  arcuate  and  passing  directly  beneath  the  eyes.  Antennffi 
sub-median,  moderate  ;  scape  gradually  clavate,  attaining  the  posterior 
margin  of  the  eyes  ;  funicle  T.jointed,  first  two  joints  longer,  the  second 
somewhat  longer  than  the  first,  joints  3.-T  sub-equal ;  club  oval,  pointed. 
Eyes  oval,  narrower  beneath.  Tiiorax  broader  than  long,  narrower  in 
front,  apei  slightly  prolonged,  baae  bisinuate.  Scutellum  moderate 
rounded.  Elytra  oblong  ovui,  each  acute  at  tip,  ba!ie  bisinuate  and  wider 
than  the  thorax,  Immeri  oblique.  Intercoxal  process  broad,  arcuate  at  tip; 
second  abdominal  segment  as  long  as  the  two  following,  separated  from 
the  first  by  a  strongly  urcuato  suture.  Tibia;  finely  mucronate  at  tip. 
Posterior  corbels  very  feebly  cavernous.  The  slight  process  at  tlie  side  of 
the  thorax  behind  the  eyes  scarcely  warrants  the  name  of  ocular  lobe.  The 
vibrissje  are.  however,  well  marked.  The  genre  are  extremely  feebly 
emarginate. 

P.  opalus  Oliv.  {Oare-ulio)  Ent.  v,  83,  p.  330,  pi.  S4.  fig.  345  ;  Boh. 
Sch.  Gen.  Cure,  vi,  1,  p.  425. 
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Fono  oblong,  ovbI,  deoselj  covered  with  pale  blue  BCsles  with  a  feint 
cnpreooH  lustre.  Body  winged.  Head  sparsely  punctured,  densely  scaly. 
Tbotax  broader  at  base  than  long,  narroner  in  front,  sides  moderately 
orcoaie,  apex  fkintly  lobed,  base  blsiouate,  disc  moderately  conve.T,  median 
line  feebly  impressed  ;  surface  densely  scaly,  median  line  and  sides  paler. 
Elytra  densely  scaly  and  with  twelve  rows  of  moderate  punctures,  the 
ninth  someivbat  confused,  intervals  indistinctly  biseriately  punctulate. 
Body  beneath  densely  scaly,  scales  larger  and  paler  than  above.  Legs 
densely  scaly,  tibiv  with  short  hairs  on  the  inner  side.    Length  .40  inch  ; 

Occnis  in  FloHda,  and  is  not  mre. 

The  base  of  the  elytra  is  not  only  bisinuate,  but  there  is  also  a  small' 
dentiform  prominence  contiguous  to  the  thoracic  hind  angles.  Lacordaim 
mentions  this  character  for  two  Cuban  species,  but  not  for  our  own. 

F.  diBtans,  n.  sp. 

Fonn  elongate  oval,  densely  covered  with  pale  bluish  white  scales,  with 
faint  cupreous  lustre.  Head  and  rostrum  stlghlly  longer  tlian  the  thomi, 
densely  scaly.  Rostrum  with  a  fine  median  elevated  line,  ending  in  a 
frontal  puncture.  Thorax  broader  than  long,  slightly  narrower  in  front, 
tadea  feebly  arcuate,  base  feebly  bisinuate,  disc  moderately  convex,  with 
large,  deep  punctures  irregularly  placed,  densely  scaly.  Scutellum  oval, 
truncate  at  base.  Elj^ra  oblong,  sides  feebly  arcuate,  base  very  feebly 
tHsinuate,  humeri  not  dentiform  in  front,  convex,  densely  scaly  and  with 
twelve  TOWS  of  coarse  and  moderately  deep  punctures,  intervals  flat,  with 
a  single  row  of  minute  punctures,  each  bearing  a  longer  scale.  Body 
beneath  and  legs  densely  scaly,  and  with  minute  scale-tilie  hairs.  Length 
.32  inch  ;  8  mm. 

NotwithsIandiDg  the  (act  that  the  elytra  are  not  prominent  at  the  middle 
of  the  base  of  each,  I  am  ud  willing  to  separate  this  species  under  a  distinct 
generic  name.  In  the  generic  table  of  the  Tanj/meeidea,  Lacordairc  assigns 
strongly  cavernous  corbels  to  Paekaceut.  This  is  not  so  in  eiilier  of  our 
species,  the  posterior  tibiK  having  at  their  tips  merely  the  double  row  of 
bristles  very  feebly  separated.  The  form  of  the  eyes  appears  to  be  a 
character  of  greater  value  in  the  arrangement  of  the  genera  of  this  group, 
after  the  form  of  the  tarsi,  tlian  any  that  is  made  use  of  by  Lacordalro. 
Too  mnch  importance  seems  to  Itave  l>cen  given  to  the  form  of  the  baso  of 
the  elytra,  and  it  will  be  found  that  exceptions  are  met  with  frequently  in 
many  genera. 

The  species  above  described  was  collected  at  Cedar  Keys  and  Caproo, 
Florida,  by  Messrs.  Schwartz  and  Hubbard. 

TANYMBOUS  Sch, 

Tangmtett*  Schdnh.  Cure,  Disp.  Meth.  p.  137. 

Rostrum  as  long  as  the  head,  stout,  aub- parallel,  sub-quadrangular, 
above  flattened,  lipe  either  truncate  or  feebly  emarglnate,  Scrobes  deep, 
feebly  arcuate,  passing  immediately  beneath  the  eyes.    Eyes  oval,  mode- 
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mtely  prominent,  sligbtly  longitudinal.  Antennse  anterior  modentel^ 
long ;  scape  gradually  clavate,  attuning  the  posterior  margin  ot  the  ejres 
(eon/unu)  or  the  margin  of  the  thorax  (laeana);  funicle  7-jointed,  Joints 
1^  longer,  sub-equal,  S-T  olKonical.  gradually  shorter,  club  elongate  oral. 
Thorax  sub'Cy Ibdrical,  longer  than  wide,  with  a  distinct  line  of  bristly 
hairs  behind  ttie  eyes.  Bcutellum  small,  triangular.  Elytra  elongate,  oval, 
wider  mt  base  tban  the  thorax,  marginal  stria  distinct.  Metastemum  long 
or  moderate.  Intercoxal  process  moderate,  arcuate  in  front ;  second  seg- 
ment of  abdomen  longer  tlian  the  two  following,  separated  from  the  first 
by  a  feebly  arcuate  suture.  Anterior  and  middle  tibite  feebly  denticulate 
within,  and  with  feeble  mucro  at  tip.  Articular  cavities  of  hind  titns 
open,  ascending  and  limited  by  an  acute  ridge  with  fine  spinnles  on  tlio 
posterior  edge.     Claws  IVee.     Surface  densely  scaly. 

The  epeeiea  known  to  occur  in  our  fanua  are  two,  distinguished  oa 
follows  : 

Rostrum  feebly  emarginate  at  tip,  not  carlnate  above ; 
scape  attaining  the  margin  of  the  thorax ;  elytra 
finely  striate  with  moderate  punctures  ;  form  dis- 
similar cT  and  2 laoasno. 

Rostrum  truncate  at  tip,  very  distinctly  but  finely  cari- 
nate  above ;  scape  attaining  the  posterior  margin 
of  the  eyes ;  elytra  similar  in  form  in  the  sexes 
and  with  rowsof  lai^  deep  punctures. oonfertUB. 

T.  laoeeoa  Hbst.  (CureultD)  Eafer  vii,  p.  95,  pt.  100,  fig.  10 ;  Fahta. 
Sch.  Oen.  Cure,  vi,  1,  p.  232  ;  leacophaui  (f  Oyll.  loc.  cit.  ii,  p.  78  ;  earut- 
cent  9  Gyll.  loc.  cit.  p.  85.  \ 

Form  oblong,  oval,  surface  densely  covered  with  cinereous  scales.  Head 
and  rostrum  nearly  as  long  as  the  thorax,  moderately,  densely  punctured, 
and  rather  sparsely  clothed  with  rather  elongate  scales.  Tliorex  Hub- 
cylindrical,  slightly  longer  than  wide,  slightly  narrower  in  front,  sides 
moderately  arcuate,  disc  moderately  convex,  densely  punctured,  mode- 
rately, densely  scaly,  scales  cinereous,  with  slight  cupreous  tinge,  a  badly- 
defined  darker  Hue  at  the  sides.  Elytra  oblong,  oval,  (longer  and  slightly 
dehiscent  at  tip  in  male)  sides  feebly  arcuate  and  gradually  attenuate  to  tip, 
humeri  obtusely  rounded  ;  disc  moderately  convex,  feebly  striate,  striK 
with  moderate  punctures,  not  closely  placed,  surface  moderately  densely 
covered  with  cinereous  scales,  each  alternate  interval  at  base  slightly 
darker.  Body  beneath  and  legs  moderately  densely  scaly.  Length  .32  $ 
-  36  d^ ;  8-9  mm. 

Occurs  in  Georgia  and  Florida. 

T.  confertuB  Qyll.  Sch.  Oen.  Cure,  ii,  p.  88;  eonfutus  Bay,  Descr. 
Cure.  p.  9  ;  Am.  Ent.  1,  p.  369, 

Head  and  rostrum  nearly  as  long  as  the  thorax,  sparsely  scaly,  more 
densely  over  the  eyes,  surface  densely  punctured,  rostrum  feebly  sub-cari- 
natc.      Thorax  cylindrical,  slightly  narrowed  in  front,   sides  in  fhmt 
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Elightlj  arcuate,  posteriorly  Bub-parallel,  (IIbc  moderately  conroz,  deoselj 
puDctured,  sparsely  scaly.  Scutellum  white.  Elytra  oblong,  sides  sub- 
parBlicl,  disc  moderately  convex,  obsoletely  striate  and  with  coarse,  deep, 
moderately  cloeely  placed  punctures,  gradually  becoming  smaller  to  tip ; 
mrface  moderately,  densely  covered  with  cinereous  scales,  irregularly 
mottled  with  brown.  Bod;  beneatb  and  legs  moderately  denaely  scaly. 
Length  .30-.28  inch  ;  5-7  mm. 

The  thorax  lias  a  mediim  and  lateral  space  partially  deprived  of  scales, 
giving  theaur&ce  a  vittate  appearance.  In  specimens  from  the  Southern 
States,  the  scales  became  more  or  less  cupreous,  and  the  specimeiis  an 
usually  larger. 

Occurs  everywhere  east  of  the  Roclcy  Mountuns. 


HADROMEKUS  8ch. 

Hadram^rv*  Schonh.  Cure.  Disp.  Heth.  p,  136. 

Rostnim  as  long  and  nearly  as  wide  as  the  head,  sub-quadrangular, 
above  flat,  finely  canaliculate,  emarginate  at  tip  and  with  a  narrow  trian- 
gnlar  smooth  space,  deeply  triangulariy  notched  at  the  sides.  Scrobes 
moderately  deep,  well  defined,  arcuate,  passing  downwards  at  a  dUiance 
from  the  eyes.  ADtennce  moderate,  scape  gradually  clavate,  attaining 
Dearly  the  posterior  margin  of  the  eye  ;  Ainicle  7-jointed,  Joints  1-3  elon- 
gate. 3-7  obconical ;  club  elongate,  oval.  Eyes  large,  round,  moderately 
prominent.  Thorax  sub-globose,  truncate  at  apez  and  base.  Scutellum 
triangular.  Elytra  wider  at  base  than  the  thorax,  moderately  elongate, 
parallel,  obtusely  acuminate  posteriorly  ;  humeri  moderately  prominent. 
Metasternum  moderately  elongate.  Intercoxal  process  broad,  oval  at  tip  ; 
second  abdominal  segment  longer  than  the  two  following  together,  sepa- 
rated from  the  flrst  by  a  moderately  arcuate  Euture.  Anterior  legs  longer. 
the  femora  stouter  than  the  others,  the  tibiie  of  the  same  pair  dentjculate 
within,  and  obtusely  mucronate.  Articular  surface  of  hind  tibiee  open, 
glabrous.     Claws  free.     Body  densely  scaly. 

H.  opalinua,  n.  sp. 

Form  moderately  elongate,  densely  covered  with  bright-blue  scales  with 
freenish  and  golden  reflections,  and  with  short,  fine,  yellowish  seta  very 
spareely  placed.  Head  and  rostrum  (and  mandibles)  densely  scaly, 
sparsely  punctured,  together  as  long  as  the  thorax.  Thorax  sub-globose, 
truncate  at  apex  and  base,  slightly  broader  than  long,  surface  densely 
icaly,  sparsely  punctate.  Elytra  oblong,  parallel,  base  feebly  emai^inate, 
Emface  densely  scaly,  flaely  striate,  strisD  flnely  and  closely  punctured,  in- 
tervals flat,  and  with  a  single  aeries  of  setie  on  each.  Body  beneath  as 
■bove  ;  tibis  rufou«,  femora  darker,  anterior  femora  piceous.  Length  .83 
inch  ;  8  mm. 

This  species  is  the  most  brilliant  and  more  decidedly  tropical  in  Its 
appearance  of  any  in  the  family  in  our  &una. 

Occurs  in  Arizona.    C.  V.  Riley. 
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PANDBLBTBJUS  Sch. 

PandeUUitit  Schdnb.  Cure  li,  p.  129. 

BoBtnim  not  as  long  aa  the  head,  Blight);  compressed,  quadrangulftr, 
sllghtlj  grooved  above,  tip  entire  and  without  smooth  space  or  feebly 
emai^oate  with  sraatl  smooth  space.  Vertex  feebly  convex.  Scrobes' 
lateral,  moderately  deep,  well  defined,  slightly  arcuate  and  passing  im- 
mediately beneath  the  eyes.  Eyes  small,  slightly  oval.  Antcnnx  mode- 
rate, slender,  scape  gradually  clavste,  attaining  nearly  the  posterior  margin 
of  the  eyes  ;  funicle  with  joints  1-3  elongate.  3-T  very  short,  moniliform  ; 
club  olongalu  oval.  Thorax  cylindrical,  broader  than  long,  with  sides 
»rcuate,  apei  obliquely,  base  squarely  truncate.  Seutellura  small,  trian- 
gular- Elytra  wider  at  base  than  the  thorax,  humeri  moderately  promi- 
nent, form  oblong.  Intercoial  ^oceas  moderately  broad,  oval  at  tip. 
Second  abdominal  segment  longer  than  the  two  following  together,  sepa- 
ratod  from  the  Qrst  by  a  feebly  arcuate  suture.  Anterior  legs  longer  than 
the  others,  their  femora  stouter,  and  their  tiblie  denticulate  within.  Articu- 
lar surface  of  hind  tibiee  terminal,  not  cavernous.  Body  winged,  Burface 
densely  scaly. 

Lacordaire  places  this  genus  among  the  Naupactides.  having  entirely 
overlooked  the  flmbris  at  the  side  of  the  thorax  behind  the  eyes.  No 
mention  is  made  of  the  separation  of  the  anterior  coxtc.  As  has  been 
already  mentioned  Polydarii  is  closely  related  to  Pandeletejaa ;  the 
anterior  coxte  are  in  it  also  sejtaraied,  and  the  sides  of  the  thorax  have  dis- 
tinct vibrissee  composed,  however,  of  scales.  I  think  these  two  geuettt 
should  make  but  one. 

Two  species  occur  In  our  fauna  : 

Tip  of  rostrum  entire,  without  smooth  space hilarls. 

Tip  of  rostrum  emarginate,  with  sraooth  space cinereus. 

These  two  differ  also  in  the  form  of  the  thorax.  In  the  latter,  the 
thorax  ia  dilated  only  at  the  middle,  so  that  the  cylindrical  portions  in  front 
and  behind  the  dilatation  are  equal.  In  the  fanner,  the  dilatation  Is  pyrl- 
form,  and  the  anterior  narrower  part  much  shorter  than  the  posterior. 

P.  hilarlaHbst.  (CureuUo)  Kafer.  vii,  p.  56,  pi.  100,  flg.  7-8  ;  (.Hadro- 
mtru»)  Say,  Descr.  Cure.  p.  10  ;  paupereulm  Qyll.  Schdnh.  Gen.  Cure.  il. 
p.  180. 

Form  moderately  elongate,  densely  covered  with  cinereous  scales,  disc 
of  elytra  darker  and  with  an  oblique  median  fascia  entering  the  darker 
■pace.  Rostrum  nearly  squarely  truncate  at  tip,  and  without  smooth  space, 
surface  densely  scaly,  sparsely  punctured.  Thorax  longer  than  wide, 
cylindrical,  sides  dilated,  and  broader  behind  the  middle,  anteriorly  with 
a  cylindrical  constriction,  posteriorly  with  shorter  constriction ;  disc 
moderately  convex,  densely  and  coarsely  punctured,  densely  covered  with 
cinereous  scales,  a  broad  median  line  and  the  sides  darker.  Elytra  trun- 
cate at  base,  oblong,  broadest  behind  the  middle  ;  ten-striate.  strife  closely 
punctured,  intervals  slightly  convex,  surface  densely  scaly.    Body  beneath 
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densely  acaiy,  scales  with  pearly  lustre.    Legs  with  dneroous  scalea,  In- 
diatinclly  umulftte  with  darker;  Ubise  slightly  hniry  nithin.    Length 
.16-.20uich.  4-5  mm. 
Thia  species  occurs  ratbur  abuodantlj  from  New  York  to  Texas. 

P.  oinerena,  n.  sp. 

Thb  species  resembles  the  preceding  in  form  and  color.     It  is,  however, 
geDersllj  smaller,  paler  in  color  and  differs  espoclally  in  the  following 


Rustram  distinctly  emarginate  at  tip  and  with  narrow  crescentic  smootli 
space.  Thorax  cylindrical,  dilated  at  middle,  on  both  sides  of  which  it  is 
equally  cylindrically  constricted.  Body  tieneatb  sparsely  covered  with 
paler  scales,  without  lustre.     Length  ,14-.18  inch  ;  3.5-1.5  mm. 

Occurs  rather  abundantly  in  Texas. 

The  sexual  differences  are  not  well  marked.  Tbe  anterior  coxiB  appear 
lo  t)e  more  widely  distant  in  tbe  male  than  in  tbe  female,  and  in  the  second 
species  tbe  same  coiee  arc  more  distant  sex  by  sex  than  in  tbe  preceding. 

Tribe  n.    CTPUIITI. 

Rostrum  robust,  deeply  emarginate  at  tip  and  sides,  aerobes  variable. 
Antenns  moderate,  second  joint  of  funicle  longer  than  the  flrst,  rarely 
(.4pAr(u(ut)  equal  to  it.  Thorax  without  ocular  lobes  or  flmbriie.  Claws 
free  except  in  Aphraitai.  Articular  surface  of  hind  tibite  iniemai  and 
cavemons  except  in  Aphraitva,  usually  glabrous,  rarely  scaly.  Elytra  with 
the  outer  stria  confluent  with  tbe  next  inner  at  oue-tbird  from  the  base. 
Hctasternum  moderately  long. 

The  roeimm  is  always  acutely  emarginate  in  front  and  at  thesides,  and  in 
kll  our  genera  there  is  a  fine  median  groove.  Tbe  supports  of  the  decidu. 
ons  pi«ces  arc  usually  very  prominent,  and  the  deciduous  pieces  are  (as  far 
as  seen)  elongate,  glabrous,  falciform  and  acute  at  lip. 

The  following  groups  may  bo  recognized  : 
Clawa  tn«  ;  articular  surfaces  of  hind  tibiie  cavernous. 

Elytra  wider  at  base  than  tbe  thorax,  humeri  prominent.,..  Cypbl. 

Elytra  oval,  not  wider  at  base  than  tbe  thorax,  humeri 

rounded Artlpl. 

Chwe  connate  ;  articular  surfaces  of  hind  tibiie  not  caremous. 

Elytra  oral,  humeri  rounded,  body  apterous Aphraatl. 

Group  L    cjrpni. 

Humeri  prominent,  elytra  wider  at  base,  wider  than  the  thorax.  Bcutcl- 
Inm  distinct     Body  winged. 

Our  genera  are  few  in  number  and  may  be  distinguished  as  follows : 
Articular  surface  of  hind  tibie  scaly.    Scape  pass- 
ing the  eyes COHPBITS. 

Articular  snrface  of  hind  tibis  glabrous.    Scape 
not  passing  the  eyes. 
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Scape  moderate,  Bcrobes  long,  passing  beneatb  tlie 

ejes.  Scutellum  unsll,  triangular CYPHUS. 

Scape  Bbort,  stout,  aerobes  sbort,  suddealy  arcu- 
ate.   Scutellum  ratber  lai^e,  oval BBAGHTSTTIfirS. 

Braehsttglu*  bae  been  placed  by  Lacordaire  among  the  Oli^rhgnehini, 
but  tbe  entire  structure  1b  thai  of  the  Cyphini,  notwlthstaQding  the  slight 
Irregularity  in  the  form  of  tbe  scrobea. 

COMF3US  Sch. 

Campnu  Scbonh.  Cure.  Disp.  Meth..  p.  109. 

Rostrum  as  long  as  tbe  bead,  sliglitly  dilated  at  (ipnhich  is  deeply  emar- 
ginate  above  and  at  tbe  sides,  above  finely  Bulcate  and  wiib  a  broad  trian- 
gular impression  at  apex.  Supportsof  deciduous  pieces  prominent.  Scrobes 
deep,  shallower  behind,  moderately  arcual«  and  terminating  above  the  in- 
ferior edge  of  the  eye.  Eyes  oval,  sub-ncute  beneath.  Antenna:  mode- 
rately long,  sub-apical,  scape  long,  passing  tbe  eyes  behind,  feebly  clavate  ; 
funlcle  T.jointcd,  Joints  1-2  loager,  the  second  longer  thaa  the  first,  joints 
S-T  nearly  cylindrical,  feebly  decreasing  in  length ;  club  elongate  oval. 
TboraK  broader  than  long,  narrower  in  front,  truncate  at  apex,  bisinuate 
at  base.  Scutellum  rounded.  Elytra  oblong,  wider  than  the  thorax, 
humeri  prominent.  Anterior  tibise  moderately,  middle  tibiB  feebly  mucro- 
nate  ;  articular  surface  of  hind  tibiie  cavernous,  densely  scaly.  Intercoial 
process  rounded  at  tip,  broad.  Second  abdominal  segment  longer  than  the 
third  and  fourth  together,  and  separated  from  the  first  by  a  strongly  arcu- 
ate suture.     Body  densely  scaty, 

C.  auTicephalus  Say  (_Curcitlioi,  .Toum.  Acad.,  1823,  p.  810;  Boh. 
Sch.  Gen.  Cure,  i,  p.  043 ;  auripaa  Sch.  Ocn.  Cure,  vi,  1,  p.  183. 

Form  elongate,  somewhat  navlculur,  surface  densely  covered  with  scales 
varying  in  color  from  white  to  greenish -white.  Head  and  rostrum  longer 
than  tbe  thorax,  sparsely  punctured,  densely  covered  with  scales  varying 
in  color  fVom  white  to  pale  cupreous.  Antennec  scaly.  Thorax  wider  at 
base  than  long,  hpex  truncate,  base  bisinuate.  sides  moderately  arcuate  and 
converging  in  front,  disc  moderately  couvex  with  broad  median  groove 
wider  behind,  limited  on  each  side  by  an  obtuse  ridge,  surface  sparsely 
punctured,  densely  scaly.  Ely(ra  more  titan  twice  as  wide  as  long,  slightly 
wider  behind  tbe  middle,  and  feebly  acuminate  at  tip,  disc  moderately  con- 
vex, feebly  striate,  striie  with  large  distant  punctures,  alternate  intervals 
sub-cosliform,  surface  densely  scaly  and  with  very  short  scale-like  haira  on 
the  coatiform  iatervals.  Body  beneath  and  legs  densely  scaly  and  with 
short  set«e.    Length  .S6-.48  inch  j  0-12  mm. 

The  color  of  tbe  scales  covering  tbe  body  varies  from  white  to  pale 
green.  In  the  latter  case  the  upper  side  of  the  head  and  the  outer  side  of 
the  legs  are  pale  cupreous. 

Occurs  rather  abundantly  from  Oeorgia  to  Hexieo,  also  to  the  north  In 
Colorado. 
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CYPHUS  Germ. 

CypAw*  Qenn.  Ins.  Spec,  bov.,  p.  427. 

Rostrum  not  longer  than  the  head,  robust,  quadraogular,  slightly  nar-  I 
rower  in  front,  tip  and  genfe  deeply  enurglnate,  above  Bulcate.  Scrobes 
l«t«nj  deep,  well-deflned,  arcuate  and  pissmg  directly  beneath  the  eyes. 
Eyes  round,  moderately  prominent,  Saely  granulated.  Antenne  moderate ; 
sope  feebly  clavate,  attaining  the  middle  of  the  eye  ;  fUnicle  7-Jo1nted, 
joint  2  longer  than  the  firet.  3-T  sub-equal,  slightly  obconical ;  club  elon- 
gate OT&I.  Thorax  broader  than  long,  narrower  in  front,  apex  truncate, 
base  btftinuate.  Scutellum  small  triangular.  Elytra  wider  at  base  tban  the 
thorax,  humeri  moderately  prominent,  rather  more  than  twice  as  long  tm 
wide,  and  at  apex  elightly  acuminate.  Metastcmura  moderately  long.  In- 
tercoxal  process  broad,  sub-truncate.  Second  abdominal  segment  as  long 
as  the  two  following  unitedl  separated  Crom  the  first  by  a  feebly  arcuate 
satnre.  Articular  sur&ce  of  hind  tibiie  enclosed  (cavernous),  and  ascend- 
ing.    Anterior  and  middle  libia  feebly  mucronate.     Body  densely  scaly. 

The  middle  and  hind  tibiK  have  the  articular  surfaces  ascending  one- 
third  the  length  of  the  lihise,  the  edge  being  sharp  and  fimbriate  with 
bristly  hairs.  The  surfaces  are  however  entirely  glabrous.  In  addition  to 
the  dilfereDCCS  in  the  number  of  the  dorsal  segments  of  the  sexes,  the 
females  may  be  known  by  on  additional  character.  On  each  side  of  the 
last  segment,  is  a  short,  rather  deeply- impressed  line,  parallel  with  tlie  late- 
ral margin  and  about  one-fourth  the  width  of  the  segment  from  the  side, 
beginning  at  the  last  ventral  suture  and  extending  nearly  half  the  length 
of  the  segment-  The  last  ventral  of  the  male  is  not  so  marked,  and  is 
rather  longer  than  in  the  female. 

Two  species  occur  In  our  f^una. 
Thorax  abruptly  narrowed  in  front,  sides  behind  the  front 
angles  strongly  arcuate.    Anteriorly  rather  abruptly 

truncate lautUB. 

Thorax  gradually  narrowed  from  base,  sides  feebly  arcuale. 
Apex  very  obliquely  Inmcate.  with  the  upper  margin 
decidedly  prolonged  over  the  occiput plaoldus. 

The  difleronccs  between  those  two  species  are  more  appreciable  in  nature 
than  expressible  by  words.  The  punctures^f  the  stria.-  are  much  finer  In 
plaeidui  than  in  taulua. 

C.  lautna  Lee.  (Tanj/meew)  Proc.  Acad.,  18S4,  p.  85. 

Form  oblong,  robust,  densely  scaly.  Head  and  rostrum  slightly  longer 
than  the  thorax.  Rostrum  trisulcate,  median  sulcus  moderately  deep  and 
extending  to  the  occiput,  lateral  sulci  short,  slightly  oblique,  surface  sparsely 
punctured,  moderately  densely  scaly.  Thorax  broader  than  long,  sub- 
qnadrate,  sides  in  front  strongly  arcuate  and  rather  suddenly  narrowed, 
■lightly  Mnuate  before  the  hind  angles,  apex  truncate,  base  bisinuate,  bind 
angles  slightly  laminifonn ;  disc  moderately  convex,  a  fine  median  line 
ending  In  a  broad  shallow  fossa  near  the  baae,  a  short  linear  basal  impres- 

FROC.  jUfEB.  FHILOS.  80C.  XT.  M,  L 
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Bion  on  each  Bide  near  tho  hind  ODglea  ;  surrace  coarsely  punctured  wiih 
tine  puncturcB  intermixed,  moderately  densely  acaly.  Elytra  wider  at  base 
than  the  thorax,  anci  tliree  times  as  long,  humeri  slightly  oblique,  eidcs 
piirallel,  apex  slightly  prolonged ;  disc  moderately  conven  finely  striate, 
strite  moderately  coaraely  punctured,  intervals  flat ;  sur&ce  moderately 
denseiyscaly,  scales  cinereous  with  a  transverse  fuecous  spot  on  each  elytron 
slightly  in  front  of  the  middle  and  another  smaller  near  the  declivity. 
Body  beneath  moderately  densely  scaly  ;  legs  densely  scaly,  sparsely  pilose, 
middle  and  liind  femora  with  a  fliscous  spot  near  the  tip.  Body  winged. 
Length  .SO-.SS  inch  ;  9-13  mm. 

var.  lavtui.  Elytra  moderately  densely  scaly,  scales  cincrenuA,  with 
two  fbscous  spots  on  each  elytron,  the  aniedor  slightly  in  fh>nt  of  the  mid- 
dle and  formed  of  short  lines  of  fuscous  scales  on  Ibe  intervals  2  to  0  rur- 
roundi'd  with  paler  cinereous  scales,  a  similar  spot  on  the  beginning  uf 
the  declivity  composed  of  three  short  lines  on  intervals  2-3-4. 

tur.  .    Elytra  uniformly  covered  with  nearly  while  scales 

moderately  densely  placed. 

This  species  occurs  in  Arizona,  and  has  hcea  distributed  under  the  un- 
published name  Brathythyaut  lautut. 

C.  plaoidus,  n.  sp. 

Oblong,  more  slender  than  laului.  Head  somewhat  narrower,  median 
sulcus  broader  at  middle.  Thorax  scnrcely  wider  than  long,  gradually 
narrower  from  base  to  apex,  sides  feebly  arcuate  ;  npex  obliquely  truncate 
slightly  prolonged  over  the  head,  base  bisinuate,  hind  angles  slightly 
laminlform  ;  disc  with  broad  shallow  median  fovea,  and  a  feeble  Impression 
on  encli  side  near  the  base,  surfitce  sparsely  punctured  with  finer  punctures 
intermixed,  very  densely  scaly  especially  in  the  median  fovea.  Elytra 
similar  in  form  to  Idutui  but  rather  longer  in  proportion  to  their  width  ; 
disc  moderately  convex,  finely  striate,  and  with  rather  fine  punctures  rather 
distantly  placed  ;  surface  very  denasly  scaly.  Body  beneath  very  densely 
scaly  and  sparsely  hairy.  Legs  densely  scaly,  tlbim  pilose.  Length  .48- 
.52  inch  ;  12-18  mm. 

The  two  specimens  before  me,  both  females,  vary  in  color.  The  larger  is 
pale  greenish-white,  the  other  simply  white.  The  scales  are  so  densely 
placed  as  to  entirely  conceal  the  surface  color.  In  this  respect  they  differ 
notably  &om  the  preceding  species.  The  more  striking  differences  have 
already  been  pointed  out. 

Two  specimens.    Arizona. 

BBACHTSTTLTJB   6ch. 

Braehffstglui  Schfinh.  Oen.  Cure,  viii,  2,  p.  4S3. 

Rostrum  horizonial,  nearly  oa  long  and  as  broad  as  the  head,  deeply 
emarginate  at  tip  (with  narrow  smooth  space)  and  at  the  sides,  above  flat 
and  with  a  fine  median  groove.  Scrobes  short,  narrow  in  fVont.  their  lower 
border  suddenly  flexed  and  directed  downwards.  Eyes  round,  moderately 
prominent.    Antennse  short,  scaly  -.  scnpe  short,  robust,  obconical,  passing 
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sUghtlj  beyond  tbe  middle  of  tbe  oye  :  fuaicle  T-jointed,  first  joint  short 
robust,  BecoDd  longer,  joiate  3-T  cylindrical,  sub-equ&l ;  club  oval.  Tbunix 
conical,  tnmc&te  at  Bpcx,  Teebly  bi sinuate  at  base.  Scutcllum  oval,  nar- 
rower at  base.  Elytra  wider  tban  Ibe  tboras,  sliglitly  wider  beliind  tbe 
middle,  apex  sub-acumin&te ,  Metastc mum  elongate.  Intercoxal  process 
moderate,  oval  at  tip.  Second  abdominal  segment  very  mucb  longer  Iban 
tli«  two  follotring  combined,  separated  from  the  first  by  a  strongly  arcuate 
BDtnre.  Anterior  and  middle  tlbice  mucronatc  i  articular  surface  of  bind 
tibis  enclosed  (cavernous).    Claws  very  small.    Body  densely  scaly. 

Tbe  affinities  of  tills  genus  arc  so  plainly  yitb  Cyphwi  that  it  is  rather 
singular  Ibey  should  have  been  overlooked  by  Lacordaire. 

B.  SGUtus  Say  {Cklorophanut),  Journ.  Acad.,  1834,  p.  810;  Cure.  N. 
A.,  p.  T  ;  Am.  Ent.  1,  p.  260  ;  Boh.  8ch.  Oen,  Cure,  vili,  2,  p.  434. 

Form  oblong.  Head  and  rostrum  not  as  long  as  the  tbomx.  sparsely 
punctured,  very  densely  scaly.  Thorax  conical,  slightly  longer  than  wide 
at  base,  apex  truncate,  base  feebly  biaintiale,  aides  very  feebly  arcuale  at 
naiddle :  disc  slightly  flattened,  sparsely  punctured,  densely  scaly.  ElytM 
oblong,  BQb-Bcuminate  at  lip.  base  broader  than  the  thorax,  humeri  promi- 
nent, sides  very  feebly  arcnate,  Blii;htly  divergent ;  surface  feebly  striate, 
Uris  with  coarse  punctures,  intervals  feebly  and  alternately  more  convex, 
diuisely  scaljr.    Body  beneath  and  legs  densely  scaly.    Length  .30  inch  ; 

The  color  of  tbe  scales  covering  the  body  is  earthy  browu,  the  tip  of  the 
elytra  much  paler  and  with  a  broad  poet-median  dark  brown  fascia  bor- 
dered anlcriorly  with  paler.  The  tlbiie  of  both  sexes  are  fimbriate  within. 
Tbe  last  abdominnl  segment  is  acutely  triangular  in  the  female,  rounded  in 
tbe  male. 

Occurs  in  Pennsylvania,  Georgia,  and  Kentucky. 

'  Group  II.    Artlpl. 

Elytra  oval  or  oblong,  not  wider  at  base  tban  the  thorax,  humeri  oblique, 
or  broadly  roonded.  Scutullum  distinct.  Antennte  long,  scape  passing  tbe 
eyes  behind.  Articular  surTacea  of  hind  tibis cavernous.  Rostrum  rather 
deeply  notched  behind  the  base  of  the  mandibles, 

Tbe  essential  difference  between  this  group  and  the  preceding  is  found 
in  the  form  of  the  elytra.  The  antennse  (especially  the  scape),  are  longer 
and  more  slender.  The  rostrum  varies  in  form  and  is  usually  ahori,  stout, 
flattened  above  and  deeply  notched  at  tip.  In  one  genus  however  the  roa- 
trum  is  decidedly  Peritelold  with  less  divergent  als.  All  tbe  genera  ex- 
cepting Artiptu  have  the  anterior  tibis  denticnlate  within. 

Our  genera  are  as  follows  : 
Rn«tmm  short,  stout.     Scrobes  linear  in  tronl. 

Articular  surface  of  hind  tiblce  scaly  ;  anterior 

liblK  not  denticulate  within ABTIPUB. 

Aflicular  surfaces  of  hind  Ublte  glabrous  ;  ante- 
rior tibis  more  or  leas  denticulate  within. 
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Articular  eurfaccB  of  hiDd  tibUe  very  feebly  or 
not  cavernous;  tips  of  hind  tibiee  with,  at 
most,  a  double  row  of  fimbrice. ARAMIQTTS. 

Articular  BurfUces  of  Itiad  tibis,  stmngly  cavern- 
ous :  tips  of  bind  tibite  witli  oval  scalj  space.    PHACEPHOXiZS. 
Rostrum  moderaielj  elongate.     Scrobea  cavernous 

Articular  surfaces  of  iilnd  tiblx  sparsely  scaly. . .     ACHBASTEXTU'S. 

Artiput  has  a  form  somewhat  resembling  Ci/phui,  without  however 
having  tlic  humeri  prominent.    The  next  two  genera,  especially  Aramigvs 
resemble  an  elongate  8tropho»omu».     Aekratttaut  resembles  PeriUlu*. 
AETIPUS  Sch. 

Artipui  Schonh.  Cure.  Oisp.  Meth.,  p.  133. 

Rostrum  not  longer  than  the  head,  robust,  angles  rounded,  finely  canal- 
iculate above,  and  nith  a  very  shallow  Impression  near  the  apex  crossed  by  a 
feeble  transverse  ridge  between  the  insertion  of  the  anteonie,  tip  triangularly 
erasrginate,  and  wilb  a  narrow  smooth  space  ;  genn  deeply  notched. 
Scrobes  narrow  In  front  and  moderately  deep,  gradually  broader  and  evan- 
escent behind,  the  lower  border  strongly  arcuate  and  directed  inferiorly. 
Eyes  oval,  slightly  longitudinal,  moderately  prominent.  Antenns  sub- 
terminal,  moderately  long  ;  scape  feebly  clavale  and  attaining  the  thorax  ; 
funlcle  T.jointed,  1-3  longer,  sub-equal,  3-7  shorter  sub- equal ;  club  oblonj; 
oval.  Thorax  cylindrical,  slightly  narrowed  in  front.  Scutcllum  mode- 
rate, oval.  Elytra  oval,  nearly  twice  as  long  as  wide,  not  wider  than  the 
thorax,  base  sub.truncate,  humeri  feebly  obliqne.  Hetastemum  moderately 
long.  Intercoxal  process  of  abdomen  broad,  rounded  at  tip ;  second  seg- 
ment longer  tlian  the  two  following,  separated  from  the  first  by  a  strongly 
arcuate  suture.  Anterior  and  middle  tibiae  mucrooate.  Articular  surfaces 
of  bind  tibiie  scaly.     Claws  tree.     Body  winged,  surface  densely  scaly. 

Not  only  are  the  bind  tlblK  scaly  at  tip.  but  also  the  articular  surfaces  of 
the  other  tibite  are  partially  encroached  upon  by  scales,  and  those  of  the 
hind  tibite  are  very  feebly  cavernous. 

A.  floridauus,  n.  ep. 

Form  oblong,  surface  densely  clothed  with  white  scales,  varying  to  pale 
greeisish  blue  with  cupreous  lustre.  Head  and  rostrum  not  as  long  as  the 
thorax,  sparsely  punctured  and  densely  scaly.  Thorax  as  wide  as  long, 
cylindrical,  slightly  narrower  in  front,  sides  very  slightly  arcuate,  apex 
and  base  tnincate,  disc  moderately  convex,  median  line  moderately  im- 
pressed. Interrupted,  surface  unevenly  punctured,  densely  scaly.  Elytra 
nearly  twice  as  wide  as  long,  broadest  behind  the  middle,  sides  feebly  sr- 
cuate,  base  sub-truncate,  disc  moderately  convex,  feebly  striate,  strlte  with 
moderate  but  very  unequal  punctures  not  very  closely  placed,  intervals 
nearly  flat,  each  with  two  rows  of  short  scale- like  hairs,  surface  densely 
scaly,  the  larger  punctures  surrounded  by  a  darker  area.  Body  bcoealh 
and  legs  densely  scaly  and  sparsely  hairy.    Length  .24  inch  ;  6  mm. 
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On  enunining  the  Ulterior  tibUe  with  ratlier  high  power,  minute  den- 
tirototionn  may  be  detected.  Tbla  species  reeembles  one  from  Cul»  (sent 
by  Professor  Poej,  without  usme)  which  tuu  the  elytrel  Intervals  more 
CMiTei,  the  ponctores  of  the  strife,  lu^r,  more  regular  and  closer  and  the 
thorax  more  deosely  punctured. 

Serenl  Bpedmuns  from  Key  West,  Ftot^da. 
ABAMia-TTS  n.  g. 

Rostrmn  allghtlj  narrower  than  the  head,  very  little  longer  and  some- 
what narrowed  in  front,  tip  triangularly  emarginate,  genic  deeply  notched. 
base  of  mandibles  exposed,  above  finely  grooved.  Scrobes  lateral,  narrow 
In  front,  sides  slightly  divergent  behind,  arcuate  and  directed  beneath  ihe 
eyes.  Gyea  oral,  longitudinal  and  prominent.  Antennte  sub-medlau, 
long,  slender ;  scape  long,  slender,  rathor  suddenly  clavate,  attaining  the 
tborsx  i  funicle  T-jointed,  longer  than  the  scape,  joints  1-2  longer,  the  sec- 
(Hid  much  longer  than  the  first,  joints  3-7  moderately  long,  sab.equal ; 
club  elongate  oval.  Thorax  cylindrical,  sides  feebly  arcuate.  Scutellum 
either  small  or  indistinct.  Elytra  oval,  not  wider  than  the  thorax  and 
truncale  at  base.  Metastemam  moderate.  Tntercoxal  process  of  abdomen 
broad,  truncate  ;  second  aegment  of  abdomen  longer  than  the  two  follow- 
ing united,  separated  from  the  flrst  by  an  arcuate  suture.  Anterior  femora 
stouter  than  the  others,  their  tlbiEe  denticulate  within  and  mucronate  at  tip. 
Hind  tibis  with  the  posterior  edge  at  tip  acute,  margined  with  densely 
placed  spinulose  hair^.  Articular  cavities  not  or  extremely  feebly  cavern- 
ous and  ascending  the  tibia.     Claws  moderate,  free.     Body  densely  scaly. 

This  genua  would  probably  belong  to  Lacordaire's  Braehyderidet  and  its 
position  near  B^rymttopiu.  The  resemblance  of  the  species  to  Strophoao- 
fltui  has  already  been  noticed,  and  It  may  be  remarked  that  Eurymetopui 
has  also  been  so  compared.  I  And,  however,  differences  of  sufficient  im- 
portance in  the  descriptions  to  convince  me  that  our  species  cannot  be  re- 
ferred to  any  known  genus. 

Two  species  are  known  in  our  fauna  : 
Denticulation  of  anterior  tibiae  indistinct ;    sur&ce  densely 

scaly tesBelatus. 

Deoticalatlon  verydistlnct ;  surface  not  densely  covered...  Fulleri. 

The  humeri  of  the  flrst  species  are  rectangular  and  slightly  prominent 
anteriorly  and  in  the  latter  obliterated.  The  articular  surfaces  of  the  mid- 
dle tibis  ascend  nearly  as  much  a«  in  the  hind  tibis  in  Uuelalw,  and  are 
not  at  all  ascendent  in  FutUri. 

A.  tesaelataa  Say,  (Liparut)  Jonm.  Acad.  1834,  p.  318  ;  SCropkoia- 
mimT  id.  Uele,  Cat.  p.  97;  OpAryosfdt  id.  Catalogua.  Oemm.  and  Harold, 
p.  2317. 

Form  oblong,  oval,  surface  densely  scaly,  of  variable  color.  Head  and 
roatnun  as  long  as  the  thorax,  densely  scaly,  except  at  apex,  sparsely 
punctured.  Thorax  cylindrical,  slightly  narrowed  In  front,  slightly 
broader  than  long,  sides  feebly  arcuate,  apex  and  base  truncate,  disc  mode 
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rately  convex,  finely  punctured,  densely  ecaly.  Elytra  regularly  oral, 
slightly  acuminate  posteriorly,  sides  regularly  arcnate,  base  sub-trnocate, 
humeri  slightly  piomlaent  anteriorly  ;  disc  convex,  feebly  etrUt^,  slris 
not  closely  punctured,  intervals  flat.  The  seventh  slightly  elevated  >t 
humerus,  surface  very  densely  scaly  and  with  numerous  very  short,  aemi- 
erect,  scale  lllce  hairs.  Body  beneath  densely  scaly,  sparsely  setose,  legs 
densely  scaly,  tibiffi  sparsely  pilose.     Length  .30-.30  inch  ;  5-T.5  mm. 

This  species  presents  two  varieties. 

tar.  teitelatiti  Say.  Head  and  rostrum  with  earthy-brown  scales,  paler 
around  the  eye  and  beneath.  Tborax  similar  in  color,  with  a  narrow  pale 
line  at  the  sides  and  a  broader  pate  line  on  each  ride  of  a  broad  median 
brownish  space.  Elytra  earthy-brown,  on  each  side  of  suture  obscurely 
variegated  with  paler  moltlings  and  a  small  pale  bumeml  tine,  and  a  narrov 
space  at  the  side  of  the  tip. 

These  specimens  arc  found  in  Bouthcm  Illinois. 

ear.  pallidum.  This  variety  Is  of  somewhat  larger  size  th&n  the  prece- 
ding, the  scales  covering  the  surface  arc  pale-grccnisb  while,  and  with 
barely  perceptible  darker  spaces  arranged  in  a  manner  similar  to  the  pre- 
ceding variety. 

This  variety  occurs  from  Kansas  to  Texas. 

Both  varieties  have  the  lateral  strife  of  the  elytra  more  distinctly  im- 
pressed than  those  of  the  disc. 

A  specimen  of  the  latter  variety  was  suhmilted  to  Mr.  Paacoe,  who  was 
of  the  opinion  that  it  might  he  identical  with  "  Sitena  durita  Ocrm."  * 

A.  Fulleri,  n.  sp. 

Form  ohlong  oval,  surface  not  densely  clothed  with  dark -brown  scales. 
Head  and  rostrum  longer  than  the  thorax,  densely  punctured,  sparsely 
scaly.  Rostrum  with  feeble  ridge  on  eaoh  side  from  the  tip  nearlj'  to  the 
eyes.  Thorax  cylindrical,  apex  and  base  equal  and  truncate,  very  slightly 
wider  tlian  long,  sides  fee'jly  arcuate,  a  fine  median  line,  disc  mo<leratcly 
convex,  densely  punctured,  sparsely  scaly.  Elytra  regularly  oval,  humeri 
entirely  obliterated,  base  sub-truncate,  surface  indistinctly  striate,  and  with 
rows  of  large,  moderately  closely  placi^d  punctures,  intervals  flat,  not 
densely  scaly,  and  with  very  minute  sub-erect  hairs ;  scales  dark- 
bruwft,  a  Whitish  or  paler  stripe  beginning  at  the  humerus,  passing  along 
the  lateral  margin,  ending  in  a  short  oblique  fascia  at  the  middle  of  the 
clytin.    Body  beneath  sparsely  scaly.    Legs  with  scale-like  hairs,    Ante- 

■  Since  the  above  was  written  the  follnwlng  note  has  been  received  rrom  Mr. 
H.  Jekel. 

■'Llpanu  ItatlaluM  Say.  It  Is  a  Naupaclm  BCnBO  Sch.,Bo  very  allied  to  the 
female  oriv.  ifuHua.  Oerm.,from  Bri>:ill,  that,  should  not  the  aUe  be  a  thlrdlBrgcr. 
and  the  hnbllat  so  distant  I  would  ha»e  regarded  them  as  Identical  •  •  •  . 
For  that  sroup  of  JVaupaefl  I  bave  created  the  genus  AouOPACrus." 

I  am  not  aware  that  this  genu*  suggeated  by  Mr.  Jekel  has  been  descrltied. 
Tbn  rcmnrks  apply  espeelally  to  tho  variety  paitidia,  FitUerl  being  more  nearly 
Billed  lo  oaulum  Jek.,  from  the  Pampas,  1  ~ 
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rlOT  tibia  rather  strongly  denticulate  within,  articular  surfacea  of  middle 
libic  Dot  asceadeot.    Length  .26  iacli :  Q.5  mm. 

The  form  of  ilita  species  ia  not  unlike  the  preceding.  The  elytra  are, 
however,  narrower  between  the  tiumeri  and  the  thorax,  not  broader  at 

This  species  la  dedicated  to  my  friend  And.  S.  Fuller,  to  whom  I  sm 
indebted  for  this  and  mauj  other  speciea. 
Occurs  from  New  Jersey  to  Montana. 

PHAOEPHOLIS  n.  g. 

Roetrum  longer  than  the  bead,  atightly  cuneiform,  subM^iiadrangular, 
Battened  above,  and  with  a  fine  median  groove,  tip  triangularly  emarginate. 
Scrobes  narrow,  moderately  deep,  well  defined,  slightly  broader  behind 
and  fnssing  Immediately  bcncaih  the  eyes.  Eyes  round,  moderately 
prominent.  Antennte  aub-median,  long,  slender ;  ecspe  nearly  attaining 
the  mat^n  of  the  thorai,  slender,  rather  suddenly  clarate  at  tip  ;  funicle 
7.jolnied,  longer  than  the  scape.  Joints  1-2  long,  ttie  second  much  longer  than 
the  first,  3-7  sab-equal,  T  obconical ;  club  elongate  oval.  Thorax  narrower 
in  front,  sides  moderately  arcuate,  base  truncate.  Scutellum  triangular. 
Elytra  oval,  feebly  emarginate  at  base,  humeri  rounded.  Intercoxal  process 
of  abdomen  broad,  truncate  at  tip;  second  segment  longer  than  the  two  fol- 
lowing, sepnraled  f^m  the  first  by  a  strongly  arcuate  auture.  Anterior 
tibis  mucronatc  at  tip,  railier  atrongly  denticulate  within.  Hind  tlbite 
truncate  at  tip  with  oval,  densely  acaly  space,  articular  aurfocea  cavernoua. 
not  ascending.     Body  denaely  acaly  and  piloae.    Clawa  ^ee. 

Thla  genua  reaerablea  the  preceding  in  form  and  differs  in  the  structure 
of  the  hiad  tibia)  and  the  more  distinct  scutellum.  The  mandiblea  are 
moderately  prominent,  exposed  at  Ijase  by  the  erciargination  of  the  gente, 
their  surface  scaiy.  The  supports  of  the  deciduous  pieces  are  prominent, 
md  obliquely  truncate.  The  deciduous  pieces  are  long,  slightly  curved 
tnd  glabrous.  I  cannot  satisfy  myself  that  this  genus  should  enter  any  of 
the  genera  proposed  by  Lacordaire. 

Three  species  occnr  in  this  genus  wbicli'differ  in  the  form  of  the  thorax 

U  follows  : 


Thoiax  squarely  tnincntc  ;  eyes  not  prominent elegfinB. 

Thorax  obliquely  truncate  ;  eyes  prominent ;  head  slightly 

conatricted  behind  the  eyes Obsoora. 

Thorax  obliquely  truncate  and  slightly  prolonged  over  the 

head  ;  eyes  feebly  prominent Candida. 

The  first  species  has  the  thorax  squarely  truncate,  so  that  It  la  no  longer 
on  tlie  dorsal  than  on  the  sternal  side.  The  eyes  are  not  prominent,  and 
Ibe  scales,  althougli  variable,  of  a  metallic  or  pearly  lustre.  In  the  second 
species  the  head  is  broadly  constricted  behind  the  eyea,  the  latter  promi- 
nent, and  the  thorax  Is  obliquely  truncate,  but  not  sub-lobed  In  front,  the 
scales  n(  the  surface  are  luteoua  without  lustre,  with  darker  spaces  on  the 
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thurax  and  elytra.  The  third  epecicB  is  larger  than  the  other  two,  the 
scales  pale  ciaereoua  or  nearly  white.  The  thorax  ie  obliquely  truncate 
and  somewhat  lobcd  in  front  and  slightly  prolonged  over  tlie  orclpnt. 

P.  eleffans,  n.  sp.* 

Oblong  oval,  moderately  robust,  surface  densely  covered  with  brilliant 
metallic  blue  scales,  varying  to  pearly  and  cupreous.  Head  and  rostrum 
as  long  as  the  thorax,  sparsely  punctured,  densely  scaly,  with  sparsely 
placed,  short,  erect  hairs,  median  line  finely  impressed.  Thorax  broader 
than  long,  slightly  narrower  in  front,  sides  feebly  arcuate,  apex  and  base 
truncate,  hind  angles  slightly  laminiform  ;  disc  moderately  convex,  mode- 
rately coarsely  punctured,  densely  covered  with  round  scales  and  with 
sparsely  phiced,  very  short,  erect  hails.  Glytra  oral,  slightly  acuminate 
posteriorly,  sides  feebly  arcuate,  surface  striate,  stria  with  moderate  but 
not  closely  placed  punctures,  intervals  flat,  densely  scaly,  and  with  two  or 
three  rows  of  short,  erect,  white  hairs.  Body  beneath  rather  sparsely 
scaly  and  selose.  Legs  sparsely  scaly,  tibiee  sparsely  hairy.  Length  .20- 
.28  inch  ;  n-7  mm. 

The  thorax  at  base  is  very  feebly  bisinuate.  but  to  such  a  small  degree 
that  I  have  preferred  to  say  truncate.  The  vestilure  varies  in  color  greatly 
and  is  always  paler  beneath  than  above.  Resembles  considerably  the  figure 
given  by  Duval  of  Euiom'iti  ovulum. 

Occurs  from  Kansas  to  Teias.  The  specimens  from  the  latter  re^on  are 
more  brilliant. 

F.  obaouro,  n.  ep. 

Form  oval,  robust,  surface  densely  covered  with  scales  and  short  erect 
hairs.  Head  and  rostrum  nearly  as  long  as  the  thorax,  head  feebly  con- 
stricted behind  the  eyes,  sparsely  puucturcd,  densely  covered  with  brown- 
ish scales,  above  each  eye  a  paler  space,  head  and  rostrum  beneath  nearly 
white.  Thorax  oval,  slightly  longer  than  wide  at  base,  apex  narrower  and 
obliquely  truncate,  sides  moderatelyarcuate  and  gradually  converging  from 
base  to  apex ;  disc  moderately  convex,  punctured,  medbn  line  feeble, 
densely  covered  with  brownish  scales,  a  broad  paler  line  op  each  side  of 
middle,  and  a  narrower  line  at  the  sides.  Elylra  regularly  oval,  scarcely 
attenuate  at  apex,  disc  convex,  striate,  striffi  with  moderate,  not  closely 
placed  punctures,  intervals  feebly  convex  at  the  sides,  surface  densely 
covered  with  luteous  and  brownish  scales  in  irregular  longitudinal  stripes, 
each  Interval  with  one  or  two  rows  of  moderately  long  erect  white  liaira. 
Botly  bencatli  and  legs  moderately  densely  scaly  and  paler  than  the  upper 
surface.     Length  .22-,2«  inch ;  5.5-7  mm. 

This  species  has  much  more  tbe  aspect  of  Strophoiomtu  than  any  other 
In  our  fauna.  The  eyes  are  much  more  prominent  than  the  other  two 
species,  and  in  this  resembles  the  above  genus. 

Two  specimens,  Texas. 

iluplditi,  nobau  and  erinltui,  bolongiag  to   roy 
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P.  oandida,  n.  sp. 

Fonn  oblong,  surface  densely  covered  with  nearly  white  ac&lefl.  Head 
md  rostram  as  long  as  the  thorax,  median  groove  fine,  attaining  tbc 
occiput,  surface  sparsely  punctured,  densely  scaly  and  with  sporaely  placed, 
very  short,  white  hairs.  Eyes  feebly  prominent.  Thorax  as  long  as  wide 
U  base,  slightly  narrowed  in  front,  sides  inoderat«ly  arcuate,  base  feebly 
Usintiate,  apex  obliquely  truncate  and  slightly  lobed  io  bout  and  feebly 
uniiat«  behind  the  eyes ;  disc  convex,  median  line  feebly  Impreesed.  a 
slight  impression  within  each  hind  angle,  sur&ce  granular,  densely  scaly 
and  with  very  sparse  hairs.  Elytra  regularly  oval,  base  feebly  emarginate 
at  middle,  humeri  very  obtuse,  sidra  moderately  arcuate,  disc  convex, 
nriate,  atrlft  with  elongate,  moderately  closely  placed  punctures,  intervals 
moderately  convei,  densely  scaly  and  with  very  short  white  hairs.  Body 
beneath  and  legs  densely  scaly,  libis  sparsely  fimbriate.  Anterior  and 
middle  tibiffi  denticulate  within  and  mucronateat  tip  more  strongly  In  the 
anterior.     Iicngthf  82  inch  ;  6  mm. 

This  species  is  the  largest  of  the  three  at  present  known,  and  differs 
shundantly  ft«m  either  of  those  Just  described,  as  shown  in  the  synoptic 
table  «nd  the  remarks  following. 

Two  specimens,  Colorado  and  Kansas. 

ACHBASTEHniS  n.  g. 

Rostrum  nearly  horizontal,  longer  and  narrower  than  the  head,  parallel, 
slightly  flattened,  very  feebly  emarginale  in  front,  distinctly  notched 
behind  the  mandibles,  above  with  a  fine  median  groove.  Head  very  slightly 
c<mstricted  behind  the  eyes.  Scrobes  widely  open  troia  above  ;  cavernous 
in  fhwt,  very  shallow  posteriorly,  slightly  arcuate  and  directed  towards  the 
eyes.  Eyes  oval,  slightly  truncate  In  fTunt  and  pointed  beneath.  An- 
tennx  moderately  long,  stightlj  scaly;  scape  feebly  clavate,  nearly  attain- 
ing the  thorax  ;  Ainicle  not  longer  than  the  scape,  7-JDinted  ;  joints  1-3 
longer,  the  second  slightly  longer  than  the  flrat,  joints  3-T  slightly  obconl- 
cal,  sub-equal ;  club  oval.  Thorax  cylindrical,  narrower  in  front,  apex 
obliquely  truncate,  base  very  slightly  arcuate.  Sculellum  moderate,  oval. 
Eljtta  oval,  base  moderately  emarginate,  humeri  oblique,  feebly  promi- 
nent. Intercoxal  process  moderate,  uval  at  tip.  Becond  segment  of  abdo- 
men longer  than  the  two  following  united,  separated  from  the  first  by  a 
UroDgly  arcuate  suture.  Anterior  and  middle  tibiai  feebly  mucrunatc  ;  ar- 
ticolar  surfaces  of  hind  tibite  feebly  cavernous,  sparsely  scaly.  Claws  free. 
Body  densely  scaly. 

According  to  the  system  adopted  by  Lacordairc,  this  genus  belongs  to 
the  EuMtyliiUt  of  the  Oiiorhynchida.  The  construction  of  the  sternal  side 
pieces  excludes  It  at  once  Ham  the  latter  tribe.  The  scrobes,  and  in  foct  the 
structure  of  the  rostrum  generally,  are  very  nearly  that  of  PeriUlut,  and 
its  appearance,  shape  and  coloration  do  not  differ  remarkably  from  P. 
grnwt*  of  Europe.  I  prefer,  however,  to  place  the  genus  here  as  a  de- 
graded member  of  the  tribe  with  affinities  with  the  Oliorhpnehmi.    In- 
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slances  are  Dumerous  in  every  tribe  of  genera  wliich  bwte  ch»i»clef«  of 
otiier  tribes,  of  more  or  less  distant  poeitioa,  in  addition  lo  the  distinOiTe 
cliaraci«re  of  the  tribe  to  which  they  iMilong.  In  addition  to  the  above 
generic  characters  tlie  outer  elylral  strife  have  the  charsctcriBiic  form  of 
the  other  members  of  the  tribe,  the  outer  stria  Joins  tlie  next  inner  one  third 
from  the  tiase.    This  is  not  known  in  our  Otiorhyochini. 

A.  griaeuB,  n.  sp. 

Form  oblong  oval,  gradually  narrower  anteriorly,  snr&ce  densely  cot- 
ered  with  greyish  scales,  irregularly  variegated  on  the  elytra  with  darker 
spots.  Head  and  rostrum  as  long  as  the  thorax  ;  a  fine  medium  line  extending 
to  the  vertex,  surfiice  moderately  densely  scaly.  Thorax  cylindrical,  some- 
what narrower  in  front,  slightly  longer  than  wide :  apex  truocate,  base 
feebly  arcuate,  ^des  moderately  arcuate,  disc  convex,  moderately  densely, 
but  not  coarsely,  punctured.  Elytra  oval,  one  and  a  lialf  times  longer  than 
wide,  conjointly  emarglnste,  humeri  oblique,  feebly  prominent,  sides 
moderately  arcuate  and  gradually  divergent,  apex  feebly  prolonged  ;  disc 
moderately  convex,  feebly  striate,  strite  with  moderate,  not  closely  placed 
punelurcH,  intervals  feebly  convex,  surface  densely  scaly,  each  interval 
with  a  single  row  of  minute  sets.  Body  beneath  and  legs  densely  scaly, 
and  sparsely  setose.  Anterior  tibite  with  distant  denticulations  within  ;  at 
tip  (also  the  middle  tibite)  finely  mucronate.  Length  .30-.24inch  ;  6-6  mm. 

In  many  of  the  Bpecimens  the  intervals  slightly  alternate  in  the  degreeof 
their  convexity. 

Occurs  in  Texas. 

Qroup  in.     Apkraatl. 

Head  brooder  behind  the  eyes ;  aerobes  elightly  visible  from  above,  deep, 
directed  toward  the  eyes  but  not  reaching  them,  gradually  broader  behind. 
Antcnnie  moderate.  Elytra  slightly  wider  at  base  than  the  thorax,  humeri 
obtuse.  Scutellum  distinct-  Articular  surface  of  hindtibis  not  cavernous, 
slightly  scaly.     Claws  connate. 

The  structure  of  the  tarsal  claws  will  serve  to  distinguish  this  group 
from  either  of  the  preceding.  The  outer  stria  of  the  elytra  joins  the  next 
inner  at  one-third  from  the  base  as  in  all  the  Cyphini  and  the  gcnie  arc 
deeply  emarginate. 

One  genus  constitutes  this  group  in  our  fauna. 

APHBASTUS  Sch. 

Aphraitiii  8ch6nh.  Curcul.  vii.  1,  p.  89. 

Uead  broader  behind  the  eyes,  vertex  convex.  Rostrum  slightly  longer 
and  narrower  than  the  hcoA,  moderately  robust,  subongulate,  above  flat 
with  a  fine  groove  attaining  the  vertex,  tip  and  genie  deeply  emarginate. 
Eyes  round,  moderately  convex.  Scrobes  short,  deep,  passing  directly 
backward  but  not  reaching  the  eyes,  moderately  dilated  behind  and  slightly 
visible  from  above.  Antennw  moderate  ;  scape  slightly  arcuate,  attaining 
the  thoracic  margin  ;  ninicle  7-joluted,  1-2  longer,  3-T  short,  gradually  de- 
creasing and  becoming  wider ;  club  oval.  Thorax  cylindrical,  slightly  nar- 
rower in  fWmt,  apex  and  base  truncate.     Scutellum  moderate.    Elytra  ob- 
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lODg  OTsI,  sligbtlj  attenuate  at  apex  ;  base  slightly  broadei  than  tlie  thorax, 
humeri  obtuse.  IntcTcoxa!  process  moderately  broad,  rounded  at  tip. 
Second  segment  longer  than  the  two  following  united,  and  separated  from 
the  BiBt  by  a  strongly  arcuate  suture.  Articular  surfaces  of  bind  tibife 
open,  slightly  scaly.  Claws  connaie.  Anterior  and  middle  tiblie  feebly 
mucronatc,  not  denticulate  within.    SurCice  scaly  and  hispid. 

The  second  Joint  of  the  runicle  varies  in  the  two  species.  It  Is  slightly 
longer  than  the  first  in  lanialu)  and  shorter  in  unieolor.  Lacordajre  is  in 
error  in  stAting  that  the  second  joint  is  twice  the  length  of  the  first  in  laniatu>. 

Our  species  arc  two  In  number. 
Second  joint  of  funicle  longer  than  the  first ;  elytra  with  four 

brown  Htripcs tssnlatus. 

Second  joint  of  funicle  shorter  than  the  first  ;  elytra  uni- 
formly cinereous. tmloolor. 

A.  tsonlatus  Oyll.  Schonh.  Ocn.  Cure,  ii,  p.  460  ;  Hay  Cure.  M.  A.  p. 
9,  without  description. 

Head  and  rostrum  shorter  than  the  thorax,  densely  scaly  except  at  tip  ; 
scales  pale  brown  above,  cinereous  at  the  sides  and  beneath,  and  with 
spaisely  placed  short  erect  hairs.  Thorax  cylindrical,  slightly  narrowed  in 
front,  sides  feebly  arcuate,  base  squarely,  apex  obliquely  truncate,  disc 
moderately  conves,  not  densely  punctured,  densely  scaly ;  scales  pale 
brown  ;  a  pale  line  on  each  aide  of  middle,  sides  and  beneath  cinereous. 
Elytra  oval,  feebly  striate,  striffi  with  moderately  coarse  very  regularly 
placed  punctures,  intervals  feebly  convex,  surface  densely  clothed  with  cin- 
ereous scales  ;  the  second  and  fourth  intervals  with  brownish  scales,  the 
inner  stripe  longer,  each  interval  with  a  row  of  very  short  whitish  hairs. 
Body  beneath  and  legHdenselycovercd  withcinereousscales;  ti bis  sparsely 
hirsute.     Length  .20-.22  Inch  ;  5-  5.5  mm. 

This  insect  is  very  well-known  to  most  collectors.    The  species  has 
usually  been  attributed  to  Say,  but  as  the  description  of  Qyllenhal  is  really 
the  first,  it  appears  just  to  so  accredit  it. 
Occurs  in  the  Middle  and  Southern  Slates. 
A.  unicolor,  n.  sp. 

Form  elongate  oval,  densely  covered  with  cinereous  scales.  Itead  and 
rostrum  as  long  as  the  thorax,  moderately  densely  scaly.  Thorax  regularly 
cylindrical,  sides  scarcely  arcuate,  apex  obliquely,  base  squarely  truncate, 
disc  sparsely  punctured,  surface  densely  scaly  and  with  whitish  erect  hairs. 
Elytra  oblong  oval,  feebly  striate,  stris  with  large  rather  coarse  punctures 
very  regularly  placed,  intervals  feebly  convex,  densely  scaly,  each  with  a 
single  row  of  short,  white,  erect  biurs.  Body  beneath,  especially  the  abdo- 
men sparsely  scaly.  Legs  moderately  scaly,  tibiic  sparsely  pilose.  Length 
.18  inch  ;  4.5  mm. 

This  specdcs  is  rather  narrower  than  Usnialiu  ;  thorax  more  regularly 
cylindrical,  and  with  the  erect  hairs  more  distinctly  visible.     It  differs  es- 
pecially in  the  structure  of  the  funicle  ;  the  second  Joint  being  but  little 
more  than  half  the  length  of  the  first. 
One  spedmen.    Texas. 


,  Google 


100  OTIOEHYNCHID,ffi. 


[Hon 


Tribe  III.     EXOPHTHALHIIfl.* 


Rostrum  longer  tban  the  bead,  usually  quadrangular  and  dilated  at  tip, 
tlie  latter  emarginate.  Gen«e  not  or  feebly  emargioate.  Head  not  prolonged 
bebind  the  eyes.  Sculellum  distioct.  Elytra  wider  at  baae  than  tlior«x 
(Omii0u«  excepted),  outer  Btria  eotire,  not  confluent  with  the  next.  Arti- 
cular surfaces  of  bind  tibite  internal,  at  least  moderately  cavernous.    Claws 

This  tribe  is  constructed  at  tlie  expense  of  tlie  Cyphides  as  defined  by 
Laoordaire.  It  contains  those  genera  in  which  the  rostnim  is  elongate, 
the  tenth  stria  entire,  and  tbe  gea«  not  or  rery  feebly  emarginate.  As  thus 
defined,  it  will  probably  contain  all  of  the  last  six  genera  of  the  Cyphides. 
In  examining  a  series  of  Cuban  specif  presented  by  Prof.  Poey  to  the 
American  Entomological  Society,  I  find  the  specimens  of  Exophtkaimtu 
Sommtri  having  the  flmbriee  at  the  sides  of  tbe  thorax  as  strongly  marked 
as  in  any  of  the  genera  allied  to  Tanymecut.  The  elytra  are  not,  eacb  one, 
prominent  at  base,  and  the  thorax  is  feebly  blsinaate.  It  should  constitute 
a  new  genus  of  Tanymaetni'.  In  this  tribe  will  be  included  (Ofoncmu*) 
aUernam,  in  which,  however,  the  elytra  are  not  wider  at  base  than  the 
thorax.  The  structure  of  the  thoracic  parapteurte  separates  it  tram  the 
genera  allied  to  Epiearut,  etc. 

Tbe  following  groups  may  be  recognized. 
Submentum  not  pedunculate  ;  mentum  broad. 

Humeri  prominent ;  thorax  bisinuatcat  base Exopbtii>inai. 

Humeri  very  oblique  or  rounded.    Ttiorax  truncate 

Submentum  pedunculated ; 

Humeri  prominent.    Thorax  truncate  at  base EtoU. 

The  last  group  sltowa  strong  affinities  with  tbe  next  tribe. 
Group  I.     Ex*ptalb*lml. 

Rostrum  longer  than  the  head,  sub -quadrangular,  slightly  dilated  at  tip, 
which  is  feebly  emarginate ;  genas  moderately  emarginate.  Sub-mentum 
not  pedunculate,  mentum  broader  than  long,  entirely  concealing  the 
maxillie.  Anteunge  moderate,  scape  at  most  merely  passing  tbe  eye. 
Scrobes  narrow,  moderately  arcuate,  passing  beneath  tbe  eyes.  Thorax 
distinctly,  at  times  feebly,  bisinuatc  at  base.  Elytra  wider  than  tbe  thorax 
at  base,  or  at  least  with  the  humeri  very  distinct,  neither  oblique  nor 
obliterated.  Scutellum  distinct.  Articular  surfaces  of  bind  tibite  vei; 
feebly  cavernous,  glabrous.     Claws  free. 

One  genus  represents  tliis  group  in  our  fauna. 

LACHNOPUS  Sch. 

Lathnoput  SchSnh.  Cure.  vi.  ],  p.  380. 

Rostrum  longer  and  narrower  tban  the  bead,  slightly  broader  at  tip  and 
feebly  emarginate.     Vertex  convex,  separated  itom  the  front  by  a  feeble 

■  ThU  trilw  BbouLd  be  knoirn  bb  Evotisi  and  voulil  have  been  corrcct«il  had 
jiot  page  81  been  already  printed. 
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tmisT«rse  impression.  Eyes  large,  round,  moderately  prominent.  ScrobeB 
narrow,  de«p.  nearly  straight,  pasdng  immediately  benealh  the  eyes. 
AnlennK  ronderately  Iod^  scape  gradually  cUivale,  paasing  the  posterior 
mirgin  of  the  eyea  ;  ftiniclo  7'jointed,  1-3  longer,  Bub-equal,  3-T  shorter, 
Bob-equal;  club  oval.  Thorax  oval,  narrower  in  front,  truncate  at  apex, 
reebly  hisinuatc  al  base.  Scutellum  diatinct,  moderate.  Elytra  oblong  oval, 
wider  thui  the  thorax,  emar^nate  at  base,  humeri  moderately  prominent, 
obtuse.  Intercoial  process  of  abdomen  broad,  sub-truncate  ;  second  seg- 
ment of  abdomen  longer  than  the  two  following  together,  separated  from 
the  first  by  an  arcuate  suture.  Anterior  and  middle  tibite  mucronate  at  tip, 
and  denticulate  within,  hind  tiblK  Qmbriate  within.  Surface  partially 
scaly. 

L.  Soridanufl,  n.sp. 

Form  oblong,  oval,  color  black,  shining,  surface  with  white  scales,  Tei; 
ipareely  placed,  condensed  in  small  round  patches  on  the  elytra.  Head 
and  roetrtiuk  slightly  longer  than  the  thorax,  black,  shining,  moderately 
densely  pnuctured,  and  with  white  scales  very  sparsely  placed.  Anteunee 
browDiah.  sparsely  hairy.  Thorax  oval,  narrowed  at  apex,  slightly  broader 
than  long,  sides  arcuate,  base  slightly  narrower  and  feebly  bisinuate  ;  disc 
moderately  convex,  dGoseiy,  and  rather  coarsely  punctured,  rugulose  at 
the  sides,  surface  black,  shining,  with  whitish  scales  very  sparsely  placed. 
Scutellum  smooth,  shining.  Elytra  oblong,  oval,  base  emarginate  at 
middle  ;  diac  moderately  convex,  and  with  rows  of  large,  moderately  deep 
punctures,  rather  cloaeiy  placed,  the  third  and  fourth  somewhat  irregular 
at  the  declivity  ;  sur^e  black,  shining,  sparsely  punctured  and  witli  while 
Males  very  iparsely  placed,  becoming  condensed  in  small  round  spots, 
distantly  placed  on  alternate  intervals.  Body  beneath  black,  shining, 
sparsely  punctured  and  with  very  few  scales.  Legs  black,  sparsely  scaly. 
Length  .2«  inch  ;  6.5  mm. 

This  species  is  of  the  size  of  L.  hiipidu*  Oyll.  (Cuba)  and  of  very 
similar  omamentalion.  The  thorax  is,  however,  narrower  at  base,  eyea 
more  prominent  and  vertex  more  convex. 

One  specimen,  Florida. 

Qroup  II.     OmllBl. 

Rostrum  longer  than  the  head,  narrower,  quadrangular,  and  slightly 
dilated  in  fh>nt.  Qente  feebly  emarginate.  Thorax  trancste  al  apex  and 
base.  Elytra  not  wider  than  the  thorax,  feebly  emarginate  at  base,  hitmeii 
either  very  oblique  or  broadly  rounded.  Articular  surfaces  of  hind  tibis 
very  feebly  cavemous. 

The  diflerencee  between  this  group  and  the  pT«ceding  are  feeble,  and 
with  other  genera  would  probably  be  united  with  It. 

Two  genera  are  at  present  known  to  me,  one  only  native. 
Second  segment  of  abdomen  not  longer  than  the  two  follow- 
ing together,  first  suture  nearly  stra^ht.    Second  joint 
of  fu&icle  short OUHiBU'S. 
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Becond  segment  longer  thui  the  two  following,  first  suture 
Btronglj  arcuate.  Second  Joint  of  funtcle  longer  than 
theflrst gtn.  iwp. 

The  type  of  tbo  second  genus  is  QeoTttmu*  alUriui-M  Boh.  (Cuba).  The 
arUcular  surfkces  of  the  bind  Ubite  are  not  scaly  in  this  species  as  staled  by 
Lacord^re,  Qenera,  vi,  p.  131.  Q .  aureo$guamotiu  Duval,  (Cnl»>  does 
not  belong  to  the  preseot  tribe,  but  should  liirm  t,  new  genus  of  Cgphini, 
as  defined  in  the  present  memoir. 

OMELEIITS  n.  g. 

Rostrum  longer  than  the  head  and  very  slightly  narrower,  cylindrical 
at  base,  Blighlly  flattened  above,  feebly  dilated  and  emarginate  at  tip  ; 
genEB  not  emai^inate.  Scrobea  deep,  well  dedned,  slightly  arcuate,  pnssiog 
obliquely  beneath  and  slightly  in  front  of  the  eyes.  Eyes  oval,  slightly 
longitudinal.  Anl^nnee  moderate  ;  scape  attaining  the  posterior  margin  of 
the  eyes,  feebly  thickened  ;  ftinicle  7-Joinled,  first  Joint  moderate,  second 
scarcely  longer  than  the  third,  3-7  slinrt.  sub-equal  ;  club  oval.  Thorax 
truncftte  at  apex  and  base.  Scutellum  small,  oval.  Elytra  ova!,  not  wider 
at  base  than  the  thorax,  humeri  broadly  rounded,  ffletastemum  moderate. 
Intercoxal  process  broad,  rounded  in  fhtnt,  second  segment  equal  to  the 
two  following  together,  first  suture  very  nearly  straight.  Anterior  and 
middle  tibUe  mucronate.  Articular  surfaces  of  hind  tlbUe  feebly  cavernous, 
glabrous. 

O-  eploeBToldes,  n.  sp. 

Form  elongate,  oval,  surface  densely  covered  with  cinereous  scales, 
variegated  with  brown.  Head  and  rostrum  slightly  longer  thiin  the  thorax, 
densely  punctured  and  covered  with  cinereous  scales,  at  tip  nearly  naked. 
Thorax  as  broad  as  long,  apex  slightly  narrower  than  the  liase,  udes 
strongly  arcuate,  median  line  moderately  impressed,  surface  sparsely  tuber- 
cnlate,  densely  covered  with  cinereous  scales,  a  broad  median  and  narrow 
lateralstripe  fuscous.  Elytra  regularly  oval,  striate,  strinwith  moderately 
coaise  punctures,  intervals  feebly  convex,  and  each  with  two  rows  of 
scale-like  hairs,  surface  densely  covered  with  cinereous  scales,  disc  with 
large  fuscous  spot  nearly  divided  by  a  transverse  cinereous  fascia  inter- 
rupted at  middle.  Body  l)eneiith  densely  covered  with  cinereous  scales. 
Legs  densely  scaly,  femora  darker  at  base.  Length  .3IK33inch;  T.5-9mm. 

The  iiiciesof  this  species  Is  almost  exactly  that  of  certain  elongate  forms 
of  Epicarui  imbriealut.  and  it  would  have  been  placed  In  the  same  tribo 
if  the  structure  of  the  sternal  side  pieces  were  umilar. 

This  species  occurs  in  Texas. 

GlODp  III.     KtMI. 

Rostram  elongate,  strongly  dilated  and  auriculate  at  tip.  Scrobes  visible 
from  above.  Scutellum  distinct.  Elytra  wider  at  base  than  the  thorax, 
humeri  moderately  promlneut ;  marginal  stria  entire,  Articular  surfaces 
of  hind  tiblte  feebly  cavernous.    Claws  free. 

One  genus  only  Is  known  to  me  which  can  be  placed  here. 
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BVOTUS  Lee. 

Etotv*  Lee,  American  NaturaliBt,  1874,  pp.  458-9. 

RcMram  horizontal,  longer  than  twice  the  head,  narrower,  auL-quH<i- 
nn^Ur  and  compressed  at  base,  tip  dilated  and  nearly  twice  oa  broad  ea 
U  middle,  auriculate,  and  broadly  emarginate ;  genie  not  emarginate. 
Sub-mentum  distinctly  pedunculate.  Meotam  oval,  longer  than  wide, 
mozillfe  slightly  visible  at  the  sides.  Scrobes  visible  fiota  above  in  front 
and  moderately  deep,  very  nearly  straight,  very  shallow  posteriorly, ,  and 
diiected  to  the  lower  margin  of  the  eyes.  Byes  oval,  iligbtly  oblique  and 
snb-acute  beneath.'  Antennee  long,  rather  slender ;  scape  gradually  clavate 
and  attaining  the  middle  of  the  eye  ;  funlcle  T-Jointed,  slightly  longer  than 
the  scape.  Joints  1-3  longer,  the  second  longer  than  the  flrst,  joints  3-7 
obconical,  the  seventh  longer  than  the  preceding ;  club  elongate,  oval. 
Thorax  trajisveraely  oval,  apex  truncate,  base  slightly  arcuate.  Elcutellum 
oval.  Elytra  oval,  broader  at  base  than  the  thorax,  humeri  obtuse,  raode- 
ntely  prominent.  Hetastemiun  moderate,  side  pieces  wide,  formed  as 
defined  for  the  division.  Intercoxal  process  broad,  oval  at  tip.  Second 
segment  of  abdomen  slightly  longer  than  the  two  following  together, 
Mparated  from  the  first  by  an  arcuate  sature.  Anterior  and  middle  tiblce 
macronate  at  tip.  Articular  surfaces  of  hlnil  tibia  feebly  cavernous  and 
glabroos.  Tarai  rather  slender,  third  joint  deeply  bilobed,  last  joint  slender 
and  as  Ion;  as  the  first  two.    Claws  moderate,  tVee. 

Tbis  genus  has  been  defined  at  greater  length  than  has  been  the  custom 
in  this  paper,  on  account  of  the  very  remarkable  assemblage  of  characters 
it  presents.  Wore  it  not  for  the  very  plain  scar  on  the  mandibles  it  might 
be  suspected  to  have  some  afBnity  with  the  genera  allied  to  Alopkat,  etc. 

B.  naso  Lcc.  (.Oliorhynthwi')  Pacif.  R.  B.  Bep.  p.  56  ;  Am.  Nat.  1874, 
p.  459. 

Form  elongate,  oval,  color  bUck  shining,  moderately  densely  covered 
with  scales,  varying  in  color  fVom  ochreous  to  cinereous.  Head  and 
metrum  longer  than  the  thorax,  moderately,  densely  punctured,  sparsely 
scaly,  a  fine  median  line,  more  distinctly  impressed  on  the  vertex.  Thorax 
oval,  slightly  broader  than  long,  narrower  in  front,  apex  truncate,  base 
feebly  arcuate,  sides  rather  strongly  arcuate  in  front  ;  median  tine  indis- 
tinct, disc  moderately  convex,  densely  punctured,  scales  sparse,  except  ott 
the  median  line  and  sides.  Scuteilum  densely  scaly  and  paler.  Elytra 
oval,  moderately  convex,  witli  rows  of  moderate  punctures,  intervals 
densely  pnnctulate,  surface  moderately,  densely  scaly,  and  variegated  with 
paler  spots  at  the  sjdes.  Body  beneath  and  legs  densely  scaly  and  liairy, 
scales  pearly.  Length  .30-  86  inch  ;  7.S-0  mm. 
Occurs  rather  abundantly  in  Oregon,  and  also  in  Colorado, 

Tribe  IV.     PHTLl^BIIMI. 

Head  prolonged  behind  the  eyea,  these  round  or  slightly  oval.  Mentum 
■mall,  usually  concealing  the  maxUlte.    Roelrum  usually  slout,  cylindrical. 
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truncate  or  verj  feebly  emargioate  at  tip.  Qene  not  eDisrginal«.  Sorobes 
short,  sub-tenniDal.  Meso-  and  metasteroal  side  pieces  broad,  the  Tonner 
diagonallj  divided.  AiticuUrsurfacesof  thebiDdtibisterminail,  glabrous. 
Claws  connate.  Tentb  elf  tral  stria  free  in  its  entire  extent.  Scuteilum 
distinct. 

The  above  chamclers  serve  to  isolate  a  number  of  genera  evidently 
closelj  allied  among  themselves,  and  also  with  well-marked  affloity  with 
certain  members  of  the  ttibe  Cyphiai,  The  maJidibulBr  scar  is  not  promi- 
nent in  anj  of  our  genera,  but  ia  round  and  directly  on  the  face  of  the 
mandible  itself.  The  deciduous  piece  is  moderately  long,  glabrous  and 
regularly  falciform.  The  menlum  vailes  in  size  in  the  genera  of  this 
group,  but  not  to  the  extent  of  causbig  SeythTopat  and  Phglhbiut  to  be 
widely  separated. 

The  following  genera  compose  this  tribe  in  our  fauna : 
Elytra  wider  at  base  titan  the  thorax. 

Mentum  entirely  concealing  the  maxillEC PHYXitiOBITTS. 

Hentum  smaller,  maxilla  visible  at  the  rides. 
Rostrum  slightly  narrower  than  the  head ; 

aln  slightly  divergent O Y PHOMnflTS. 

Rostrum  short,  stout ;  aln  not  divergent 80  Y ThUtOPUEI. 

Elytra  elongate,  oval,  as  narrow  at  base  as  the 

Hentum  small,  maxille  entirely  exposed MITOSTTXiITS. 

In  Mitottylut  the  sub-mentum  is  very  slightly  pedunculate.  Beythroput 
has  the  gola  semicircularly  emarginate,  and  the  masillK  visible  at  the  sides 
of  the  mentum,  the  other  three  genera  have  the  gular  notch  nearly  sqaare. 
In  the  genera  2  and  4  the  mentum  is  very  narrow  and  the  other  parts  of 
the  mouth  very  distinctly  visible. 

i^TIiLOBIUS  Germ. 

Phyllobiu*  Germ.  Ins.  Spec.  nov.  p.  447. 

Rostrum  as  long  as  the  bead  and  somewhat  narrower,  feebly  dilated  and 
slightly  emarginate  at  tip.  Scrobes  in  the  fbrm  of  fosseta,  sub-terminal. 
Eyes  oval,  slightly  oblique,  moderately  prominent.  Antennte  long  and 
slender  ;  scape  slender,  feebly  clavate,  attaining  the  niargin  of  the  thorax, 
fUnicle  7  jointed,  1-3  longer,  the  second  slightly  longer  than  the  first,  S-7 
sub-equal,  obconical;  club  elongate  oval.  Thorax  oval  broader  than  long. 
Scuteilum  distinct.  Elytra  broader  at  base  than  the  thorax,  humeri 
moderately  prominent,  oblong.  Intercoxal  process  oval.  Second  segment 
not  as  lung  as  the  two  following  united,  separated  fVom  the  first  by  a  suture 
nearly  straight.  Femora  clavate,  the  anterior  more  strongly.  Anterior  and 
middle  tibite  mucronate,  articular  Bur&ces  of  hind  tibi»  strictly  terminal. 
Claws  connate.    Body  densely  scaly. 

One  species  is  known  to  me  in  our  fauna  which  may  be  merely  acciden- 
tal in  its  occurrence  as  I  tiave  seen  but  one  specimen. 
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P.  caloaratusFmb.  (Cwreulw)  Enl.  Byst.  I,  2,  p.  485  ;  Oyll.  Bch,  Gen. 
Cure,  ii,  p.  435. 

Oblong,  black,  moder&tely,  densely  covered  with  bluisb-grecn  piUfonn 
K»le8,  legB  reddish.  Head  and  roetrum  longer  than  the  thonx,  deoselj 
punctured,  sparaely  scaly.  Thorax  broader  tluia  long,  Blighlly  constricted 
and  narrower  at  base  than  apex,  sidee  rather  strongly  arcuate,  disc  convex, 
moderately  densely  punctured,  not  densely  scaly.  Elytraoblong,  parallel, 
■icnminate  posteriorly,  nearly  three  times  as  long  as  wide,  striate,  striee 
with  moderate  punctures.  Intervals  Teebly  convex,  densely  punctured  and 
moderately,  densely  scaly.  Body  beneath  very  sparsely  covered  with 
pilifonn  scales.  Legs  rufbus,  sparsely  hairy,  femora  strongly  dentat«. 
Anlenns  rufous.     Length  .30  inch  ;  7.5  mm. 

One  specimen  fh>m  Canada. 

The  Catalogus  of  Gemminger  and  Harold  gives  flau«ui  Scop,  as  an 
older  name.  As  the  species  is  introduced  and  hatdly  concerns  our  fauna, 
I  adopt  the  name  osed  by  English  entomologists,  leaving  bibliography  to 
thoee  more  intimately  concerned. 

CYFHOMIMTTS  n.  g. 

Roeirum  a  little  shorter  and  narrower  than  the  head,  suh -cylindrical' 
ahe  slightly  divergent,  gens  not  emarginate,  tip  feebly  notched.  Head 
moderately  prolonged  behind  the  eyes.  Scrobea  cavernous  in  front, 
■addenly  flexed,  passing  beneath  at  some  distance  fVom  the  eyes.  Eyes 
roand.  moderately  prominent.  Antennie  rather  slender.  Scape  slender, 
gradually  thicker  to  tip  and  Nearly  attaining  the  margin  of  the  thorax  ; 
fOnicle  T-Jointed,  first  Joint  nearly  as  long  as  the  two  following,  2-7  obconi- 
cal,  gradually  decreasing  in  length  ;  club  elongate,  oval.  Thorax  cylin- 
drical, slightly  narrower  in  fVoot.  Scutellum  small,  triangular.  Elytra 
wider  at  base  than  tlie  thorax,  humeri  moderately  prominent.  Hetaster- 
nom  moderate.  Intercoxal  process  oval  at  tip.  Second  segment  of 
abdomen  longer  than  the  two  following,  first  suture  arcuate  at  middle. 
Tilns  not  mucronate,  articular  surfkce  of  hind  tlbim  terminal,  giabroos. 
Claws  connate  at  base.     Marginal  elytral  stria  free. 

In  form  and  general  appearance  the  only  species  compoatng  the  genua 
resembles  Braehyttylui  oeutui  hut  with  a  longer  head  and  rostrum. 

0.  dorsaliB,  n.  sp. 

Form  oblong,  oval,  narrowed  In  troaU  surtkce  densely  scaly.  Head  and 
raslrum  aa  long  as  the  thorax,  surface  densely  covered  with  whitish  scales, 
■  dark  stripe  on  the  vertex  and  behind  each  eye,  and  with  erect,  short 
hairs.  Thorax  cylindrical,  slightly  wider  than  long,  narrower  and  feebly 
constricted  In  ^nt,  apex  obliquely,  base  squarely  truncate,  sides  feebly 
ucuale.  apical  margin  above  slightly  thickened,  surfikce  sparaely  punctured 
ukd  with  short,  erect  hairs,  densely  covered  with  cinereous  scales,  and 
with  three  longitudinal  stripes  darker.  Elytra  nearly  twice  as  wide  as  the 
thonx.  humeri  prominent,  sides  slightly  divergent,  surface  striate,  stris 
ponciured.  intervals  flat,  with  a  single  row  of  short  black  hairs,  densely 
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covered  with  cloereoua  scales,  a  lai^  discal  space  fiucous,  very  broad  at 
the  decUvitf.  eitending  aaleriorlj  along  the  iatervala  1-2-3  and  at  base  4; 
third  iDterval  at  base  with  a  cinereous  line ;  a  small  fViscous  spot  at  the  tip 
or  the  fldb  inlerval.  Body  beneath  piceous,  shining,  sparsely  scaly.  Legs 
rufous,  femora  at  middle  piceous,  sparsely  scaly  and  pilose.    Length  .30 

One  specimen,  Missouri. 

Can  this  possibly  be  Poiydroia*  amerieanut  Gyll.  t  (ScU.  Oen.  Cure  it, 
p.  186).    I  cannot  otharwlse  identify  the  species. 

BOYTHROPUB  8ch. 

Beythropvn  Schduh.  Cure.  Disp.  Heth.  p.  140. 

BoBtrum,  short,  stout,  slightly  narrowed  in  fkint,  angles  rounded,  de 
clivous  and  truncate  at  tip,  with  arcuale  carina  and  smooth  space.  Scrobes 
short,  badly  limited  and  slightly  arcuate.  Eyes  distant  from  the  tborai, 
roanil,  Blightly  prominent.  Antenna  long,  scape  long,  slender,  gradually 
clavHte,  sllglitly  arcuate  aod  passing  tbe  eyes  behind  ;  funicle  T-jointed, 
1-2  longer,  the  flist  slightly  longer  than  the  second,  S-7  shorter,  gradually 
decreasing ;  club  elongate,  oral.  Thorax  short,  cylindrical,  slightly 
narrower  in  front.  Scutellum  small,  nearly  oval.  Elytra  wider  at  base 
than  the  thorax,  feebly  emarglnat«,  humeri  obtusely  prominent.  Metas- 
ternum  moderately  lung.  lotercoial  process  oval  at  tip.  Second  abdomi- 
nal segment  longer  than  the  two  following  together,  flrst  suture  arcuate  at 
middle.  Articular  surikcea  of  hind  tlbiie  terminal.  Tanal  claws  small, 
connate  at  base.    Body  densely  scaly. 

In  addition  to  the  alxive  characters  it  will  be  seen  that  the  gular  notch  is 
semicircular,  the  mentum  small  and  rather  narrow.  The  mandibles  are 
short,  robust,  gUbrous,  the  scar  oval,  terminal  and  not  ptominenl.  The 
deciduous  piecea  are  long,  moderately  atout  and  falciform. 

Two  species  occur  in  our  [huna.  In  one,  tiegani,  the  anterior  and  middle 
tibite  at«  sinuate  within,  especially  in  the  (^,  the  other,  ealifornieat,  the 
tiblEB  are  scarcely  perceptibly  sinuate.  The  veatiture  also  varies  and  may 
be  thus  expressed : 

Body  densely  covered  with  scales  of  variable  color 
fVom  brilliant  grcca  to  cinereous,  suture  always, 

sides  usually  of  paler  color elegans. 

Body  less  densely  covered  with  piliform  scales, 
brownish  or  ferruginous,  region  of  the  suture  mar- 
morate  with  white oaUft>rDiou& 

S.  eleganB  Couper.  {Polydrotut)  Canadian  Naturalist,  1665,  p.  63, 

Form  oblong,  densely  scaly.  Head  and  rostrum  aa  long  as  tbe  thorax, 
surface  densely  scaly  except  at  tip.  Thorax  wider  than  long,  apex  and 
base  truncate,  a  slight  constriction  at  tlie  sides  behind  the  apical  margin, 
•ides  moderately  arcuate,  disc  moderately  convex,  surface  densely  scaly. 
Elytra  oblong,  gradually  broader  behind  the  humeri,  narrowed  at  apical 
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Uiird.  striate,  sirin  flnely  and  closely  puactared,  inteivale  flat,  (lensely 
taij  and  witli  minute  Bub-erect  haiTB,  Body  beoeath  densely  ecaly  and  In 
color  umilar  to  the  upper  surGtoe.  Legs  piceous  or  plceo-rufoui,  femora 
densely  scaly,  tibuB  paler  and  more  dietiuctly  pubescent.  Length  .30-.28 
inch  ;  $-7  mm. 

The  color  of  the  scales  is  very  variable  and  may  be  rather  brilliant  green, 
sli^tly  cupreous,  plumbeous  or  cinereoas.     Usually  the  sides  of  the  elytra 
ale  paler  than  the  rest  of  the  surface,  the  suture  always  so. 
Occors  from  Canada  to  California. 
B.  oalifomions,  n.  sp. 

Form  of  tUgan*  hut  slightly  narmwer.  Surface  less  densely  covered 
with  brownish  or  ferruginous  piUform  scales,  the  region  of  the  suture 
irregularly  marmorate  with  white.  Thorax  scaly,  broader  than  long. 
Legs  pale  rufous,  sparsely  pubescent.  Tibice  very  feebly  arcuate.  Length 
.1A  inch  :  6  mm. 

These  few   words  give   the  difTerences   observable   between   the   two 
species.    The  head  is  also  narrower,  and  tlte  rostrum  less  robust.     S.  eali 
/omieut  resembles  the  mniUla  of  Europe. 
Two  specimens,  Eldorado  Co.,  California. 

MITOSTYLUS  n.  g. 

Bostrum  cylindrical,  shorter  than  the  head,  slightly  narrower,  tip  very 
feebly  emarglnate,  and  with  a  smooth  triangular  space.  Bcrobes  short, 
badly  defined,  suddenly  flexed.  Eyes  longitudinally  oval,  slightly  trun- 
catemfhiQt.  Ante  n  me  slender,  three-foarths  the  length  of  the  entire  body; 
scape  long,  slender,  slightly  clavate  and  attuinlogthe  margin  of  the  thorax; 
(tinicle  7-Jointed,  1-2  longer,  the  first  longer  than  the  second  ;  8-7  obconlcal, 
gradually  shorter  ;  club  elongate,  oval,  pointed  at  Up.  Thorax  cylindrical, 
■ides  feebly  arcuate.  Bcutellum  small,  triangular.  Elytranot  wider  at  base 
than  the  thorax,  oblong  oval.  Metasternum  rather  short.  Intercoxal  pro- 
cess broadly  oval,  second  segment  longer  than  the  two  following,  first 
suture  arcuate  at  middle.  Tibiie  straight,  tarsi  slender,  claws  connate. 
Tenth  elytral  stria  free  In  its  entire  extent.    Body  densely  scaly. 

The  gular  notch  is  rhomlxiidal.  the  mentum  narrow,  an  extremely 
feeble  peduncle,  maxilUe  distinctly  visible,  and  the  labial  palpi  rather 
prominent.    Tliis  insect  resembles  the  figures  of  Etuomut  orulum. 

M.  tenuis,  n.  sp. 

Form  rather  slender,  surface  densely  covered  with  bluish  while  scales. 
Head  and  rostrum  longer  than  the  thorax,  sparsely  punctured,  moderately 
densely  scaly.  Thorax  cylindrical,  as  wide  as  long,  sides  feebly  arcuate, 
ipei  slightly  obliquely,  base  squarely  truncate  and  slightly  narrower  than 
the  apex,  disc  moderately  convex  and  scaly,  sparsely  punctured.  Elytra 
oblong  oval,  striate,  strite  moderately  closely  punctured,  intervals  fiat, 
densely  scaly  and  with  minute,  erect,  whitish  hairs.  Body  beneath  densely 
saly.  Legs  rafooa,  femora  darker  and  sparsely  scaly,  tibiie  pubescent. 
Leagtb  .1^.14  inch  ;  3-8.S  mm. 
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This  insect  has  been  meatioDed  by  Dr.  Leconte  CA.mer.  Mat.  1674,  p. 
457)  as  being  probably  a  Maerotlj/tui. 
OccQTHln  Tezu. 

Tribe  V.    PKOXBCOPIXI. 

Rofltram  short,  stout,  dilated,  (Coleoeerat)  or  not  (Sudioffogut)  in  front, 
tip  eniarginate.  Antennte  moderate,  scape  passing  the  ejes  or  not,  funicle 
T-Jointedi  club  oval.  Scrobes  deep,  arcualc,  confluent  or  not  beneath. 
Thorax  with  large  lateral  lobes  and  deepty  emarginal«  beoeatli.  Scutcllum 
distinct.  Abdomen  normal.  Tiblte  feebly  mucronate.  Tarsal  claws 
free. 

This  tribe,  corruaponding  with  that  of  Lacordalrc,  may  be  considered 
the  most  sharply  defined  and  natural  of  the  division.  Its  small  and  re- 
tracted menlum,  large  thoracic  lobca  and  the  deep  emarglnation  of  th« 
Hvnt  of  the  thorax  benc«th,  at  once  distinguish  it.  Ah  ia  the  preceding 
tribe  the  genic  are  entire  and  the  raindibluq  covered  at  base. 

The  following  are  the  genera  in  our  fauna: 
Bostrum  strongly  dilated  at  tip,  scrobes  meeting 

beneath  the  eyes  ;  mesostemum  protuberant...        OOLBOGERUS. 
Bostrum  very  feebly  dilated,  cylindrical  flattened, 
scrobes  not  meeting  beneath  the  eyes  but  turn  - 
ing  forward.    Meaosternura  not  protuberant. 

Elytra  broadly  oval,  scutellum  amall.    Metaster- 

num  short ABAOANTUUS. 

Elytra  oblong,  broader  at  baae  tlian  the  thorax, 
scutellum  transverse.  Metastemum  mode- 
rately long BUDIAOOOTTS. 

In  the  last  two  genera  the  articular  cavities  of  the  hind  tlbiffi  are  shallow, 
the  outer  free  edge  is.  however,  double  in  Eudiagogu*.  In  Gol»o«tra*  the 
bind  tiblte  is  truncate  at  tip,  forming  an  oval,  scaly  space,  the  outer  edge 
of  which  is  formed  by  a  moderately  sharp  ridge  not  margined  with 
aplnules.  The  tibiteare  feebly  mucronate  in  all  of  the  genera,  although  the 
contrary  is  stated  by  Lacord^re. 

OOLBOOERUS  Sch. 

CoieoetTut  SchOnh.  Oen.  Cnrc.  v,  p.  927. 

Batkyrit  Lee.  Araer.  Nat.  1B74,  p.  461. 

Bostrum  not  longer  nor  narrower  than  the  head,  very  short  and  stout. 
aliB  prominent  laterally  and  beneatli.  tip  emarginatc,  in  fVont  of  each  eye  a 
triangular  impreasioo,  above  a  longitudinal  groove.  Bcrobes  aliarply  de- 
flned,  arcuate  and  confluent  beneath.  Eyes  oval,  pointed  beneath,  not  pro- 
minent. Antennae  moderate;  scape  gradually  clavate,  attaining  the  front 
of  the  eyes;  funicle  7-Jointed,  1-2  longer,  the  flrat  longer  than  the  second, 
S-7  short,  gradually  decreasing;  club  oval.  Thorax  variable,  trapezoidal 
{dUpar)  or  transverse  {marmoratut),  ocular  lobe  broad  and  prominent. 
Scutellum  transverse,  enclosed  by  the  elytra.  Elytra  oblong  oval,  parallel, 
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tUghilj-  wider  tbAn  the  thorax  imarmoratvi)  otnot.  Mesoeleranm  protuber- 
mt  in  the  form  of  an  obtuRe  epbe.  Het«atemain  moderate,  side  pieces  wide, 
f  nterooial  pn>c«w  bro&d,  oval  al  tip,  second  uegnient  longer  than  the  two  fol- 
lowing QDited,  firet  Eutnre  Btronglj  arcual«.  Anterior  and  middle  tibitc  mu- 
cronate,  aiticular  surface  of  hind  tlbite  internal,  caveraoue,  the  tip  truncate, 
and  with  oval  scaly  space.    Clawe  free.     Body  oral,  densely  scaly. 

The  scar  left  »fter  the  disappearance  of  the  deciduous  piece  is  amall  and 
difflcolt  at  first  to  discover,  and  the. genus  was  placed  in  the  following  sub- 
Eunily.  (Amer.  Nat  1874.  p.  461).  Two  other  genera  are  very  closely 
■Hied  to  this,  and  should  probably  not  be  separated,  PororAyneAuf  and 
PtHoTga.  The  former  has  the  thorax  margined  near  the  base  ae  in 
C^eoarut,  but  the  mesoslernuai  is  not  protuberant;  the  latter  has  the  pro. 
tnberaat  meaostemum,  but  not  the  thoracic  margin.  One  of  our  species 
(mannaralua)  might  be  referred  to  Periorgtt,  but  the  mcsosternum  is  pro- 
tuberant exactly  as  In  CoUoeerui,  while  in  that  genus  the  protuberance  Is 
slight  and  somewhat  lamluirorm. 

Two  species  occur  in  our  fauna. 

Thorax  margined  at  the  sides,  at  tiaee dispar. 

Thorax  not  margined marmoratua. 

O.  dispar  Lee  (.Bathj/rU)  Amer.  Nat.  1874,  p.  4«2. 

Form  oblong  oval,  densely  scaly.  Head  and  rostrum  as  long  as  the 
diOTix.  Roetrum  deeply  sulcate,  moderately  densely  punctured,  and 
densely  covered  with  rounded  scales,  of  dark  cinereous  color,  a  paler 
line  on  the  vertex.  Thorax  rbomboidaL  gradually  narrower  fVom  base 
to  apex,  sides  dilated  near  the  bind  angles,  and  with  a  short  sub.acute 
ridge,  disc  moderately  convex,  densely  covered  with  dark  cinereous 
Kaks,  median  line  and  sides  paler,  a  small  spot  on  each  side  of  middle 
darter.  Scutellum  white.  Elytra  oblong,  not  wider  than  the  expanded 
tborax,  striate,  stricE  with  moderately  large  punctures,  intervals  flat, 
etch  with  a  row  of  short,  erect  hairs;  surface  densely  covered  with 
brownish  scales;  tip,  and  a  short  oblique  band  in  front  of  middle  cinere- 
001.  Body  beneath  and  legs  densely  covered  with  nearly  while  scales. 
daikeron  the  outer  side  of  the  legs.     Length  .18  inch;  4.Smm. 

One  specimen.  Arizona,  Dr.  Webb.  From  memory  alone,  I  am  in- 
dined  to  think  this  species  identical  with  C.  variegatut  which  I  saw  in  the 
rabinetof  M.  Aug.  Salle,  of  Paris. 

0.  marmoratuB,  a.  sp. 

Form  of  dttpar,  densely  scaly.  Tborax  broader  than  long,  sides  mode- 
rately arcuate,  widest  at  middle,  disc  moderately  convex,  covered  densely 
with  whitish  scales,  with  black  and  fUscous  sparsely  intermixed,  and  a 
Irantverae  basal  band  black.  Scutellum  white.  Elytra  oblong  oval,  indis- 
tinctly striate,  and  with  moderately  lai^  punctures  distantly  placed,  inter- 
vala  flat  without  erect  haira,  surface  densely  scaly;  scales  cinereous  and 
brown  intermixed,  and  with  three  very  irregular  black  fascise;  the  first  ob- 
liqae,  the  second  median,  transverae,  the  third  sub-apical.    Body  beneath 
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mod  legs  densely  covered  with  ciDereoua  and  bronn  scales  irregularly  Inter- 
mixed.   Length  .16  incU;  4  mm. 

This  s|)ecles  is  relaUTely  more  robust  than  the  preceding.  It  appears  to 
constitute  a  form  intermediate  between  the  genus  Ptriorget  and  CoUoetrtt*. 
It  is  certainly  not  tbe  female  of  dUpar  as  suspected  by  Dr.  LeContc. 

Occors  in  Texas. 

ARAOANTHUS  Sch. 

Araeanthiu  Schonli.  Gen.  Cure  v,  1,  p.  821. 

Rostrum  scarcely  longer  than  the  bead,  stout,  parallel,  flnelj  canaliculate 
above,  tip  feebly  emarginate.  Scrobes  linear  moderately  arcuate,  passing 
immediately  In  ft'out  of  tbe  eyes  bcncatb  the  bead,  and  turning  slightly  for- 
ward. Eyes  transversely  oval,  pointed  beneath.  Submentum  with  a  sbort 
broad  peduncle,  not  emarginate.  Antenns  moderate,  scape  gradually  cla- 
vate,  attaining  tbe  middle  of  tbe  eye;  fiinicle  T-jointed,  1-3  longer,  the  fii«t 
longer  than  the  second,  9-7  gradually  shorter,  slightlyflattened;  club  oval. 
Thorax  alighlly  wider  than  long,  ocular  lobes  prominent.  Bcutellam  very 
small,  triangular.  Elytra  oval,  very  little  broader  than  the  thorax  at  base, 
humeri  rectangular.  Mesosternum  oblique,  metastemum  short.  Intercoxal 
process  oval  at  tip.  Abdomen  normal.  Anterior  and  middle  tlbln  feebly 
mucronate,  articular  surfaces  of  hind  tibin  terminal,  not  cavernous.  Claws 
free. 

This  genua  is  closely  allied  to  Etniiagogtu,  and  differs  in  having  the 
thorax  nearly  as  wide  at  base  as  the  elytra;  the  scutellum  very  small,  and 
the  peduncle  of  the  submentum  not  emarginate.  The  genus  was  named,  bat 
not  characterized  by  Say. 

A.  pallldus  Say,  Cure.  p.  9;  Compl.  works,  1,  p.  368;  Schonh.  loc  dU 

Form  oval,  surface  densely  scaly.  Head  and  rostrum  not  longer  .than  the 
thorax,  canaliculate,  moderately,  densely,  punctured,  and  moderately  cot. 
ered  with  scales  of  a  cupreous  lustre.  Thorax  slightly  wider  than  long, 
base  arcuate,  aides  in  front  arcuate,  posteriorly  sub-sinuate,  disc  convex, 
with  coarse,  rather  closely  placed  punctures,  surface  densely  scaly,  scales 
fuscous,  udes  and  median  line  paler.  Elytra  oval,  scarcely  striate  and 
with  rows  of  moderately  large  punctures  not  closely  placed,  surface  densely 
covered  with  cinereous  scales,  finely  variegated  with  fuscous,  and  with 
short,  erect,  whitish  hairs.  Body  beneath  and  legs  very  sparsely  scaly. 
Length  .13  inch;  3  mm. 

Many  of  tbe  scales  covering  the  surface  have  a  slight  cupreous  lustre,  es- 
pecially those  near  tbe  sides. 

Occurs  in  Texas  and  Missouri. 

BTTDIAOOaU'8  Sch. 

Eudiagoffui  Schonh.  Qen.  Cure,  vi,  1,  p.  807. 

Rostrum  as  long  as  the  head,  stout,  slightly  narrower  in  ^nt,  ate  very 
feebly  prominent,  tip  slightly  notched,  gente  entire.  Quia  quadrongulariy 
emarginate,  submentum  pedunculate,  and  deeply  emarginate,  mentum 
small,  retracted.     Eyes  oval,  pointed  beneath.     Scrobes  narrow,  well-de. 
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fined,  pcusing  Immedutely  beneath,  and  sUghlly  beyond  the  lower  border 
of  the  eye,  not  contioued  beneath  the  beak.  Anlennn  moderate;  scape 
gndoally  clarate,  slightly  arcuate,  passing  slightly  the  anterior  border  of 
the  eye;  funicle  7  jointed,  1-2  feebly  elongated,  the  Bret  longer  tlian  the 
second,  3-7  gradually  smaller;  dnb  oval.  TUorai  broader  than  long,  base 
slightly  narrower,  ocular  lobes  very  prominent.  Scntellum  oval  or  trans- 
vene.  Elytra  oblong,  wider  at  base  than  the  thorax,  humeri  oblique,  sides 
parallel,  Mesoetemam  not  protuberant,  Metaste mum  short.  Inlercoxat  prO' 
cess  broad,  oval  at  tip.  Second  abdominal  segment  longer  than  the  two  fol- 
loiring,  first  suture  strongly  arcuate.  Anterior  and  middle  tlbite  mucronate 
It  tip,  articular  surface  of  hind  tibite  internal,  not  cavernous.  Claws  free. 
Body  densely  scaly. 

This  genus  may  be  at  once  distinguished  from  all  the  others  of  the  tribe 
by  the  acute  emarginalion  of  the  submentum. 

Two  species  occur  in  our  &una,  which  are  distinguished  as  follows  : 
Scnieilnm  transverse,  twice  as  wide  as  long.  Thorax 
with  four  discal  black  spaces,   the  two  basal 

smaller.   Black  stripes  of  elytra  regular ptiloher. 

Scutellum  smaller,  oval.  Thorax  with  two  broad, 
discal,  black  stripes  narrowly  separated.  Black 
stripes  of  elytra  with  irregnUr  margins BosansohceldL 

B.  pulober  Fahrs.  Schonh.  Oen.  Cure.  t1,  1,  p.  310. 

Form  oblong,  densely  scaly.  Head  and  rostrum  shorter  than  the  thorax, 
densely  covered  with  cupreous  scales,  a  round  spot  black.  Rostrum  with 
impressed  median  line,  tip  with  feeble  triangular  impression.  Thorax 
bioader  tlian  long,  sides  strongly  arcuate  in  front,  and  gradually  narrowing 
to  base,  the  latter  slightly  arcuate,  disc  moderately  punctured,  surface 
densely  covered  with  cupreous  scales,  and  with  four  black  spots;  the  pos- 
terior smaller,  sides  of  thorax  cupreous,  beneath  the  margin  a  black  spot. 
8culel1um  transverse.  Elytra  oblong,  moderately  convex,  with  rows  of 
moderate  punctures  not  closely  placed;  Burbce  densely  scaly,  sutnral  inter- 
val cupreous;  a  brood,  black  stripe  slightly  narrowed  at  its  middle,  and  not 
attuning  the  tip,  at  the  side  two  oblong  black  spots,  one  humeral,  the  other 
sub-apical,  sometimes  united  in  an  entire  stripe,  limb  and  lateral  viita  cu- 
preous. Body  beneath  less  densely  scaly,  scales  pale  cupreous,  a  black 
spot  at  the  side  of  the  first  two  ventral  segments.  Legs  less  densely  scaly, 
femora  nearly  nnde  at  apex  and  base.  Tibite  with  short,  spinulose  liters 
within.    Length  .16-.3a  inch;  4-8  mm. 

Two  varieties  occur.  One  has  the  lateral  black  stripe  entire,  in  the  other 
it  ii  broadly  divided. 

Occura  usoally  in  the  flrsi  variety  in  Florida,  and  in  the  latter  in  Texas. 

B.  Roeensohceldi  Pahrs.  Schdnh,  Gen.  Cure,  vi,  1,  p.  809, 

Form  oblong  oval,  densely  scaly.  Thorax  as  long  as  wide,  sides  in  front 
iiUier  suddenly  convergent,  posteriorly  nearly  parallel,  disc  sparsely  punc- 
lured,  densely  covered  with  cup ereoiu  sc&lea;  a  broad,  entire  black  stripe 
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on  each  ude  ot  the  middle.  Eljtra  leas  elongate  than  in  pulehtr,  denaelj 
scaly,  ecales  cupreoua;  a  broad,  black  Btrlpo  on  each  sldeof  the  suture  much 
caufused  at  Up,  lateral  black  stripe  much  more  confused  or  even  absent. 
ScuteUum  oval.    Length  .2S  hichj  7  mm. 

The  above  notes  give  the  differences  between  this  species  and  the  pre- 
ceding.   It  is  always  less  elongate  and  more  robust. 

Occurs  in  Louisiana. 

Family  VI.    CUECULIOKID^. 

Hentum  varying  tn  size,  never  concealing  the  base  of  the  mazillEe,  larger 
in  the  first  sub.families  and  tribes,  smaller  and  oval  in  those  last  placed  in 
this  memoir,  ligula  and  palpi  also  varying  in  size. 

MailUte  eipoBcd,  palpi  short,  4-Jolnted,  rigid. 

Mandibles  varying  according  to  sub-family  and  tribe,  as  mentioned 
below,  but  never  with  on  apical  scar. 

Aatenaee  inserted  at  the  side  or  the  beak,  varying  in  position,  usually 
geniculate  (only  Teebly  so  in  Ithycerui,  Cleonini,  J\aior/imui,  and  T'acAy- 
goniii),  with  the  scape  long,  (short  in  Ilhyetrvt,  Piatorhinat,  and  Tachy- 
gonai);  funiculus  with  tVom  5-7  Joints  ;  club  composed  of  three  joints 
and  a  terminal  appendix,  annulated,  rarely  articulated,  and  then  divided 
into  three  Joints ;  surface  usually  entirely  sensitive,  rarely  i^PUiodtt, 
Liiiorhaptui,  Murhoplut,  Barit.)  with  the  basal  Joint  shining. 

Head  globose,  eyes  usually  transverse,  sometimes  round ;  beak  varying 
in  form  and  length,  labrum  wanting. 

Prothoraz  varying  in  form,  without  lateral  sutures  separating  the  pro- 
sternum  ;  cozal  caviti<-s  confluent  or  geparalfi,  enclosed  behind. 

Mesostcrnum  variable  in  width,  side  pieces  difierently  divided  according 
to  tribe,  never  attuning  the  coxal  cavity.  Melsstemum  variable  in  length, 
side  pieces  sometimes  broad,  sometimes  narrow,  indistinct  only  in  Traeho- 

dtt. 

Elytra  without  cpiplcurge,  but  with  an  acute  fold  on  the  inner  surface, 
limiting  a  deep  groove  in  which  the  superior  edge  of  the  abdomen  fits ; 
pygidium  sometimes  covered,  sometimes  exposed. 

Abdomen  with  five  ventral  segments,  first  and  second  closely  connate  ; 
pygidium  of  male  divided  so  as  to  form  an  anal  segment. 

Front  coiffi  rounded,  sometimes  contiguous,  sometimes  distant ;  middle 
coxte  rounded,  more  or  less  separated  ;  hind  cois  oval,  not  prominent, 
more  or  less  distant,  sometimes  attaining  the  elytral  margin,  but  usually 
entirely  enclosed 

Legs  variable ;  tibin  usually  mucronate,  or  booked  at  tip;  sometimes 
(especially  the  hind  pair)  truncate.  Tarsi  usually  dilated,  with  the  third 
Joint  bilobed  and  spongy  beneath,  rarely  narrow.  Claws  varying  accord- 
ing to  tribe,  either  simple  or  toothed,  diverging  and  moveable,  or  fixed  and 
approximate :  sometimes  connate,  and  rarely  single  {Brachybamui,  Mono- 
nyehat,  BariUpUm),  entirely  wanting  in  some  foreign  genera. 
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Tbia  family  la  by  far  the  largest  In  the  JthyneJuiphora.  and  therefore  ox- 
hibilaa  greater  raDge  of  variation  in  some  of  tbo  iroportaot  organs  tfaaa 
on  be  se«D  in  tbe  other  families.  Certain  of  the  most  remarkable  diver- 
gtaces  from  the  average  type  may,  however,  be  separated  as  Bub'fiuniliea, 
eibibiling  relationships  with  other  families,  without  losing  the  essential 
chsrsctera  of  tbb  &mily  ;  that  is  to  say,  the  mandibles  witliout  scar,  the 
land  with  the  third  joint  more  nr  less  dilated,  not  spinous  beneath,  Ihean- 
teniue  with  aonulaled  or  articulated  club. 

.  Of  such  sub-families  I  recognize  Qve  in  our  fanna  :  all  of  very  limited 
extent,  except  the  CureuUenida  (gtrmini'). 

They  may  be  separated  as  follows  : 

A,  Condyles  of  mandibles  on  onler  side,  motion  lateral. 

Mandibles  stout,  feebly  emarglnste  at  tip, 
with  the  inner  edge  abarpi  gulw  pedun- 
cle broad;  beak  short,  broad 8ITOIIIDJSI. 

Mandibles  without  sharp  inner  edge  ;  appa- 
rently emarginale  al  tip,   with  an  addi- 
tional cusp: 
Anlennte  geniculate;  gular  margin  promi- 
nent, peduncle  and  mcntum  retracted.  ALOPHID.SI. 
Antennie  straight,  gular  margin  not  promi- 
nent; claws  toothed  (p.  120) TTBYOERIDM. 

Mandibles  varylngin  form,  usually  B -toothed, 
sometimes  oblique  without  teeth*,  gular 
margin  nnt  prominent,  peduncle  usually 
long  (p.  121) 0UR0UL10KID.ffi;. 

B.  Condyles  of  mandibles  on  upper  side,  motion 

vertical  (p.  321) BALANINIDiSI. 

Sub-family  I.   SITONID.^. 

Tbe  species  of  this  Bub-family  have  been  heretofore  classed  with  tbe 
Otiorhynchide  group  yaupneli.  They  differ,  however,  essentially  by 
tiinily  characters ;  the  manilibles  are  siiort,  very  stout,  with  the  outer  side 
coDvex.  roughly  punctured,  and  cjulte  destitute  of  the  apical  scar  which 
indicates  the  deciduous  cusp  ;  they  are  broadly  emarglnate  al  tip,  and 
the  Inner  edge  Is  acute.  These  insects  are  easily  known  from  other  Curcu- 
lioniils  by  the  mentum  larger,  more  quadrate,  slightly  concave,  and  sup- 
ported on  a  broad,  but  not  long,  gular  |ieduncle.  The  mnxlllie  are  exposed 
u  in  the  lower  Otiorhyncbidte.  and  as  In  all  Curculionidn,  and  It  therefore 
aeems  sinpiular  that  Lacordaire  should  have  classed  Ihem  with  his  Adelog- 
niltifs  Cycloplitiialmes,  without  noting  the  exception  in  tills  respect  which 
ihey  make  In  common  with  Cr<ifopu«  and  Elgirodon.^    The  condyle  of 

■  In  Drmorli  the}-  are  aleii  tonl)iPil  on  llie  niitcr  «ilge  as  In  Rhrnchltldc 
t  tACordalre,  Oen.  Col.  vl.  If.  note. 

PBDC.  AHXR.  Pan.OB.  BOC.  XV.  96.  o 
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tlie  Imse  of  the  muidible  la  viable  on  tbe  outer  side,  tbe  beak  is  »)ton, 
broad,  flat,  aod  emarglaate  at  tip.  The  aaieanal  groovee  extend  forward* 
qiiliu  to  the  baw  of  tbe  maadlbles ;  tbey  are  abort  and  curve  abmplly 
downwards  behind  the  ioBertion  of  Uie  anteoiue,  which  are  geniculate, 
Willi  elongate  annulated  club  covered  with  sensitive  surface.  Tbe  eyes 
«re  small,  n>ui]ded,  convex,  and  rather  finely  granulated.  The  front  coxte 
are  contiKious  and  prominenl,  the  hind  coxeb  widely  separated  and  extend 
to  tile  side  margin  ;  the  tibiie  truncate  at  tip,  without  tenniual  book. 
Tarsi  dilated,  spongy  beneath  ;  claws  slender,  simple,  dlTcrgcnt.  Tbe 
Tenlrul  segments  are  not  very  unequal,  and  the  sutures  are  nearly  siraigbl. 
The  side  pieces  of  the  mesothorax  are  diagonally  divided,  and  the  epimera 
do  not  largely  attain  the  prothorax  ;  those  of  the  metatb^rax  are  narrow, 
and  suddenly  dilated  in  fVont. 

SITONES  8cb. 

A  few  8|)ecie3  of  this  well-known  genus  occur  In  our  fauna,  and  as  will 
be  observed  lielow,  several  of  them  arc  also  found  In  Europe.  They  may 
be  tabulated  as  follows : 

Sette  of  elytiul  interapaces  very  obvious 2. 

ScUe  of  elytral  hiterspacea  not,   or  feebly  visible 4. 

8.  EyCB  not  prominent 3. 

Eyes  convex  prominent,  elytra  teaselaied 1,  lineellus. 

8.  Elytra  lesselated 2.  califomlcus. 

Elytra  uniform  dirty  brown 3.  Bordidua. 

Elytra  striped  with  pale 4.  vlttatus. 

4.  Frontal  groove  deep ; O. 

Frinial  groove  fine,  color  uniform  brown 6.  flaveacene. 

5.  Elytra  gray  with  broad  white  stripes 6.  tibialis. 

Elytra  gray  without  stripes,  form  narrower 7.  crinitua. 

1.  S.  lineeUuaGyll.,  Sch.Curc.  ii,  111;  Allard,  Ann.  Em.  Soc.  Fr.,  1864, 
am  ;  Cunalio  lin..  Bons.,  Cure.  Suec,  ii,  30,  f  18.  et  auclonim  Europ.  ; 
S.  indifferent  Say,  Cure,  10 ;  ed.  Lee.  i,  200 ;  5.  teUtifroni  8ay.  ibid. 

Kansas  two  specimens.  I  have  not  copied  the  European  synonymy, 
which  may  be  found  in  Schonherr.  It  varies  greatly  in  size,  the  larger 
specimen  being  7.5  mm.  long. 

2.  S.  oalifomicus  Fabr.,  Bch.  Cnrc.  vi,  267;  Hannh.,  Bull.  Mosc. 
1843.  ii,  289  ;  S.  ealiforniM  (err.  typ.)  Allard,  Ann,  Bnt.  Soc.  Fr.  1884, 
370. 

California  and  Oregon,  abundant.  This  species  also  varies  in  size  fWim 
4.3  to  4.2  mm. 

8.  S.  sordidua  Lee,  Pac.  R.  R.  Expl.  and  Surveys,  Entom.  i54. 

California,  San  Francisco  and  St.  Diego.  Closely  allied  (o  the  preceding 
and  pcrha|«  only  a  race  of  the  same  species.  The  form  is  a  lililc  less  elon- 
gate, the  protborax  more  rounded,  and  the  scales  of  a  uniform  dirty  brown. 

4-  3.  vlttatuH  Lcc.,  Pac.  R.  R  llxpl.  and  Surveys.  Entom. .^4. 

Ban  Francisco.  California.    Also  closely  allied  to  S.  californieun,  but  the 
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elvtra  arc  not  tcsselate,  but  striped,  and  the  sidea  of  the  prot])c»«x  am  more 
TiMUided,  as  In  8.  tordidm. 

5.  8.  flavesoeiiB  AlUrd.  Ann.  Ent.  Soc.  Fr.,  1864,  846 ;  Cure.  fiaj>. 
Manhun,  Ent.  Brit.,  311 ;  8.  oelopHtutaUi*  Fahr.,  Scb.  Cure,  ri,  36U.  ctim 
mnh.  ayoon.  Europ.  ;  8.  Upidut  Gylt.,  Sch.  Cure.  H,  104. 

Atlantic  States,  abundaut.  especially  near  tbe  sea  shore.  Quite  distinct 
from  all  ibe  preceding  hy  the  absence  of  erect  setK.  and  by  tlie  scales  being 
narron-,  hair-like  and  extremely  small.  It  Is  ubundant  and  widely  dilTuscd 
in  Europe,  but  the  American  race  differs  from  the  European  by  the  color 
of  tlie  srsles  being  more  rusty  und  less  gray.  ' 

6.  8.  tibialis  Germ.,  Ins.  Nov.  416  ;  Oyll,,  Scb.  Cure.  11,  114  :  Ailard, 
Ann.  Ent.  Soc.  Fr.,  1804.  S50  ;  Cur'-.,  tib.  Herlisl,  Col.  vi.  217,  pi.  7.">,  f.  !i; 
cum  BjnoD.  Europ. ;   Grgpidivt  i>iUatu»  Coupcr,  Ciui.  Natumlist,  1865,  63. 

Widely  diffused  in  Europe,  where  It  varies  greatly  In  size.  I  have  re- 
ceiTed  several  specimens  from  Canada,  collected  by  Mr.  W.  Coupcr.  as 
types  of  the  synonym  above  mentioned.  It  has  perhaps  been  introduced 
ID  earth  araimd  roolsnf  ahrube  or  trees  ;  though  I  have  one  specimen  from 
Kansas,  one  from  Hudson  Bay  territory,  and  several  from  Dacota, 

7.  a.  orinltUB  Qyll.,  Sch.  Cure,  ii,  124;  Ailard,  Ann.  Eni.  Fr.,  1864, 
SS6;  Careulio  er.  Oliv.,  Ent.  83.  382;  pi.  35,  t.  650,  cum  mult.  syn.  Europe. 
£  tju'evlu*  Mannb.,  Bull.  Mosc.  1348,  ii,  :iOO. 

Europe,  ttnd  Northern  Asia;  Oregon,  and  California.  I  have  three  spec, 
imens  from  Oregon,  referable  to  this  species,  which  is  eaaity  linown  l>y 
Uic  Tery  small  size,  narrow  form,  and  absence  of  distinct  erect  setje  ;  Uie 
covering  is  squamose.  grayish -white,  obscurely  striped  on  the  ptothorax, 
feebly  buided  on  the  elytra.     Length  3.3  mm;  13  iucb. 

Suh-Ffunily  II.    ALOPHID^. 

The  small  group  of  Curcul  ion  idle,  represented  in  Europe  by  Alophwt, 
tnd  in  our  fauna  by  several  other  genera,  is  sulTlcienlly  distinct  in  its  oral 
Btruaure  to  warrant  its  reception  as  a  sub-family.  The  convex  oval  elytra, 
without  humeral  angles,  and  with  the  posterior  part  strongly  deHcxed, 
added  to  the  more  or  less  rounded  protliorai:,  givean  appearance  not  unlike 
certain  Otiorhynchidie;  and  the  prolongation  of  the  antennal  grooves  to 
the  lip  of  the  rostnim,  wtiicli  is  mtlier  stout.  Increases  the  resemblance. 

Tliere  are,  however,  radical  differences  in  the  mandibles;  which  are  nenfty 
flat  externally  and  punctured ;  placer-shaijed,  with  a  shurp  ed^  at  the  apex, 
whicb  is  more  or  less  emarginate,  and  without  apical  scar  or  deciduous 
piera.  The  mentum  is  tolerably  large,  trapezoidal  and  flat,  retracle<l  with 
the  gular  peduncle,  which  ia  broad  ;  the  posterior  edge  of  the  lalter  is 
prominent,  so  that  tbe  mouth  appears  hollow;  the  msxillte  are  exposed,  as 
are  also  the  lignla  and  palpi. 

The  beak  is  as  long  as  tbe  prothorai,  rather  stout,  usually  a  little  wider 
at  tip,  with  distinct  apical  wings;  tbe  tip  is  feebly  emarginate,  and  marlced 
also  in  tbe  first  two  genera  with  a  deep  angulated  Impression,  flrom  which 
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runs  backward  (except  in  Lophalophtu)  a  medial  groove.  Tbe  ejes  ue 
tranaverse,  narrowed  below,  and  finely  granulated.  Tbe  antennae  are  gen- 
Icululed :  the  scape  long,  tbe  Tanlcle  seven-jointed  (the  flret  and  second 
joinlH  longer),  the  ctub  annulated,  oval,  pointed^  tbe  antennal  grooves 
usually  long,  well-defined,  narrow,  and  reaching  nearly  to  tbe  lower  angle 
of  tbe  e;e,  except  In  Lophalopkui,  where  they  arc  wider  and  sborter.  The 
prothoraz  is  distinctly  lobed  behind  the  eyes;  tbe  f>ont  com  are  contigu- 
QUR  and  prominenL  The  metastemum  is  ne&rly  as  long  as  tbe  first  and 
second  ventral  segments,  and  the  side  pieces  are  narrow;  first,  second  and 
fifth  ventral  segments  long;  third  and  fourth  united  equal  to  either  of  tbe 
OtbeiB.  Legs  moderate  in  length,  slender;  tibia:  truncate  st  tip,  bind 
|tsir  not  mucronate  at  the  inner  angle;  tarsi  dilated,  claws  entire,  separaW. 
Our  genera  are  ss  follows: 

A.  B«ak   deeply   channeled;    tarsi    brusbllke 

beneath. 

ElytnoTal,  nearly  smooth  with  fiiiot  striR....  TRIG-L  V  PU  U  8. 

Elytra  oblong  oval,  witb  distinct  humeri,  scab- 
rous punctured,  witb  distinct  rows  of 
punctures PLIKTHODBS. 

B.  Beak  more  finely  channeled: 

Tarsi  setose  beneath;  elytra  witb  strong  rows 

of  punctures,    pubescent   mixed   with 

scales AOUflJEOENTUa 

Tarsi  brusbllke  beneath,  elytra  with  oboolete 

Btris,  pubescence  above  not  mixed  with 

scales TBIOHAIiOPHtTS. 

C.  Beak  finely  carinate;  elytra  with  rows  of 

punctures,  squamose,  with  small  inter- 
mixed bristles LOPHALOPHUa 

D.  Beak  not  carinate;  t>ody  covered  with  scales 

with  rows  of  bristles  on  the  elytra ;  sec- 
ond Joint  of  funiculus  much  shorter 
than  first,  equal  to  the  third LEIPIDOPHOBUS. 

TBIGLYPHUS  n.  g. 

Beak  as  long  ss  tbe  protborax,  stoot,  subcylindrical;  tumid  under  tbe  base 
of  the  anteoDA,  so  ss  to  be  broadly  and  feebly  winged;  medial  groove 
very  deep,  separating  near  tbe  tip  into  two  diverging  lines,  tip  emarginate; 
udee  witb  a  deep  groove  extending  from  tbe  upjjer  part  of  tbe  eye 
almost  to  the  antenna!  groove;  tbe  latter  is  deep,  extending  to  the  tip, 
ending  at  tbe  lower  angle  of  the  eye,  where  it  is  joined  by  an  anteocuUr 
tianaverse  impression.  Gular  margin  prominent,  as  in  tbe  other  genera 
of  this  sub-fiunily;  parallel  grooves  run  backwards  from  the  buccal  flssuree 
to  the  base  of  tbe  beak,  where  between  them  is  seen  a  short  groove,  wider 
behind.    Anlennte  rather  slender,  fbnicle  seven -join  ted,  Joints  one  to  three 
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gndually  shorter,  four  to  sis  equal,  sereDth  wider  but  only  a  little  longer,' 
rlub  oval,  poiDted,  not  as  long  as  the  tliree  preceding  united. 

Prothorax  rather  small,  aides  broadly  and  feebly  lot>ed  behind  the  eyes, 
uuTowed  berore  and  behind,  not  wider  than  loQg,  truDCate  at  tip  and  base; 
coarsely  granulate  and  punctured;  tranaversely  impressed  beneath,  near 
the  lip. 

Elytra  oval  convex,  more  than  twice  as  wide  as  the  prothorax  in  9, 
elongate  oval  and  one-half  wider  than  the  prothorax  in  cf ,  with  nine  rows 
of  shallow  punctures,  interspaces  rugose  and  sparsely  punctured,  nearly 
glabrous,  with  a  few  scattered  scales  in  the  larger  punctures,  humeri 
ronnded,  BCutellum  very  small,  pubescent. 

Legs  moderately  long  and  slender,  thiglissomewhatclubbed,  and  sinuate 
towards  the  tip;  IVont  tihie  subsinuate  on  the  Inner  side,  curved  inwards 
and  mucronate  at  tip;  the  other  Ubite  are  expanded  somewhat  at  tip,  trun- 
cate and  feebly  mucronate.     Tarsi  shorter  than  the  tibite,  claws  separate. 

T.  ater,  n.  sp. 

Black,  nearly  opaque  (^),  or  dull  <?),  beak  and  head  strongly  not 
densely  punctured;  prothorax  punctured  towards  the  middle,  coarsely, 
granose  at  the  sides,  with  a  narrow  sometimes  indistinct  dorsal  line;  elytra 
rugose  and  punctulate,  with  rows  of  larger  punctures  in  which  are  scat- 
tered pale  scales;  beneath  with  small  scattered  patches  of  ochreous  scales. 
Lengihl2 — Umm-;  .45— .8  inch. 

California:  Dr.  Horn  and  Mr.  Crotch.  The  patches  of  scales  beneath 
are  on  the  prosternum  In  front  of  the  coxte;  the  outer  angle  of  the  metas- 
temum,  aod  at  the  sides  of  the  ventral  sutures.  This  singular  insect  his. 
some  resemblance  in  appearance  to  Motyte*.  but  is  more  slender,  and  the 
characters  totally  unlike.  The  elytra  are  more  strongly  declivous  behind 
than  in  the  other  genera,  being  in  bet  perpendicular  towards  the  tip. 

PLINTHODB8  n.  g. 

Beak  as  in  Tnglyphui,  except  that  the  apical  wings  are  a  little  wider, 
uid  the  lateral  grooves  not  so  deep,  there  is  also  a  vague  groove  between 
the  medial  and  lateral  grooves.  Antennx  with  the  second  Joint  of  the 
funicle  longer  than  the  first,  and  together  equal  to  the  fourfoilowingunited: 
three  to  seven  equal,  the  seventh  a  little  wider,  club  oval  pointed,  as  long 
ts  the  three  preceding.  Prothorax  not  narrowed  behind,  rounded  and 
narrowed  on  the  sides  in  front,  poslocular  lobes  brood,  feeble;  transversely 
impremed  beneath,  and  at  the  sides  near  the  tip. 

Elytra  oblong-oval,  wider  in  $  than  In  ^,  nearly  truncate  at  base. 
slightly  impressed  on  the  sides  behind  the  humeri,  which  are  rounded  but 
distinct,  tip  gradually  declivous  (but  not  perpendicular);  very  densely 
Kobrons,  with  rows  of  large  deep  punctures;  pubescence  fine,  sparse,  with 
small  scattered  narrow  pale  scales,  and  two  small  spots  on  each  elytron; 
sraiellum  clothed  with  ochreous  scaleOikc  haXm.     Legs  as  In  Triglyphai. 

The  beak  is  very  densely  punctured;  the  prothoiHS  the  same,  mixed  with 
gnuiales  at  the  sides;  the  under  surface  is  pubescent,  den.iely  but  not 
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scabrous  punctured.  The  general  aspect  Is  tbat  of  certain  ffghbiiu.  Tbe 
last  ventral  segment  in  botb  texes  is  broadly  cbanneled,  and  with  a  ebaQow 
impression  each  aide;  faint  traces  of  Bimilar  impressions  may  tie  seen  in 
Triglyphus. 

Tbe  only  species  fcnown  to  me  is 

P.  tseniatus  Lee,  Pac.  Rw.  Expl,  and  Eurr.  Insect^  55,  {Eylobiu$f) 

Brownish  black,  thinly  clothed  with  line  brown  pubescence,  opaqne, 
densely  scabrous  punctured;  tborez  gmnose  at  the  sides,  feebly  channeled, 
alytro  with  rows  of  deep  oblong  punctures,  scutellum,  two  small  spots  on 
the  fifth  interspace,  and  a  snukll  sub-humeral  spot  pale  yellow.  Length 
13  mm.;  .50  inch. 

Oregon  and  VancouTer  Island. 

AOldLStOBNtUS  n.  g. 

The  beah  is  rather  shorter  and  stouter  than  in  (he  preceding  genera, 
flat  above,  with  a  medial  channel;  the  lateral  grooves  are  represented  by  a 
short  impression,  and  immediately  below  is  a  shorter  one,  the  two  together 
occupying  the  triangular  space  in  fkint  of  the  eyes;  the  antennai  grooves  . 
are  very  strong  and  deep,  the  apical  wings  moderate;  the  tip  is  emarginate 
but  the  angnlated  line  is  replaced  by  a  broad  curved  impression.  The 
antenna!  are  stouter,  first  and  second  Joints  of  the  funiculus  equal,  each 
nearly  twice  as  long  as  the  following,  which  are  equal  and  about  as  long 
as  wide,  with  long  bristles,  seventh  wider,  club  oval  pointed. 

Prothorax  wider  than  long,  narrowed  in  ft'out  but  not  behind,  very 
densely  punctured  not  granose.  impresaed  tieneuth  as  usual ;  postocular 
lobes  feeble.  Elytra  not  much  wider  than  the  prothorax,  elongate  oval, 
strongly  declivous  behind,  humeri  not  distinct;  densely  punctured,  thinly 
clothed  with  mixed  scales  and  hairs,  with  rows  of  deep  oblong  pnnctures- 

Legs  as  in  the  preceding  genera,  except  that  all  the  tibin  are  more 
expanded  at  the  tip.  and  the  tarai,  instead  of  beiog  brush-like  beneath,  are 
concave  and  thinly  clothed  with  long  bristles. 

A.  hylobinus.  n.  sp. 

bull  black,  with  a  brown  tinge,  produced  by  thinly  dispersed  baits  and 
small  scales;  head  and  prothorax  very  densely  coanteiy  punctured,  elytra 
more  finely  punctured,  with  rows  of  large  oblong  punctures:  beneath,  and 
legs  densely  punctured.    Length  11  mm. ;  .43  inch. 

Oregon,  two  spedmens;  the  last  ventral  is  obsoletely  impressed  along 
the  median  line. 

TBIOHAIADPHDS  n.  g. 

This  genns  contains  several  species  resembling  the  European  Alophu*, 
but  of  larger  site,  with  the  rows  of  elytnl  punctures  almost  or  quite  oblit- 
erated :  the  upper  surfkce  is  clothed  with  hairs,  not  at  all  squamose, 
and  becoming  so  only  on  the  sldesof  the  sternal  pieces;  there  is  one  lateral 
groove  on  the  beak,  and  the  medial  groove  is  stronger  than  in  Alophvt; 
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Uie  second  Joint  of  the  fnnicnluB  U  a  little  longer  thsn  the  first,  ae  in 
Alopluu,  and  in  all  other  respects  it  agrees  with  that  genua,"  The  liead  and 
piothonx  are  deiuelj  punctured,  the  latter  nsually  clianneled  and  cnrinit(«, 
the  Ulterior  transverse  impression  strong,  sometimes  exteadlng  on  llie  dor- 
(al  sorfaco;  the  el^ra  arc  densely  but  more  fluelj  punctured;  tlie  larei  are 
iHDad  and  scopiferous  as  usual. 

The  species  may  be  thus  distinguished: 
Pronotam  strongly  trMisverseij  impreMed  near  the  tip; 
dorsal  cliannei  stroug  In  fWnt,  carinaU)  liehind: 

Pronotum  less  coarsely  punctured 1.  dldymua. 

Pronotum  more  cooiselj  punctured 2.  oonstrlotua. 

Pronotam  scarcely  imprewed  near  the  tip: 
Lateral  grooTe  of  nMtrum  distinct;  pronotum  carinate 
about  the  middle; 

Elytra!  stris  nearly  obliterated 3.  alteroattia. 

Elytr&l  strife  distinct 4.  aerlatus. 

lateral  grooTe  of  rostrum  triangnlar  feeble;  pronotum 
neither  channeled  nor  carinate;  elytral  strin 

wanting 5.  simplex. 

The  bibliography  and  localities  as  follows: 

1.  T.  dldymua  (Lee.).  Proc.  Ac.  Nat  8c.  Phila.  Til..  20,  (Atephui;) 
Pacific  R.  W.  Expl.  and  Surv.  Insects,  p.  94. 

2.  T.  oonstriotus  (Lee.),  ibid.  (JlopAuj);  lbid.|;  A.atUrnaiiittMnnD., 
Bull.  Hose.  1848,  390;  lb.  1858,  244. 

Alaska  and  Washington  Territory,  This  Is  very  similar  to  the  precediug 
and  may  with  larger  series  of  specimens  prove  only  a  race  thereof  The 
prothonuc,  however,  seems  more  coaraely  punctured,  and  consequeatlj  su))- 
serrate  at  the  sides. 

3.  T.  altamatufl.  Egptimotuit  alUm.  Say,  Cure,  10;  ed.  Lee.  i,,  271 ; 
AtopHut  alum.  Boh,  Bchftnh.  Cure.  iL,  286. 

Lake  Snperior. 

4.  T.  BeriatUB  (Hann.),  Bull.  Hose.  1603,  245,  iAIephai). 
Alaska. 

5.  T.  simptox,  n.  sp. 

Brownish  black,  clothed  with  pale  brown  prostrate  pubescence ;  head, 
beak  and  prothoraz  densely  not  coarsely  punctured,  the  latter  with  a  niripe 
of  denser  pubescence  each  side,  elytra  more  finely  densely  punctured. 
Length,  8.5  mm.;  .32  tncli. 

Haniluba  and  Hudson  Bay  Territory.  Smaller  than  the  other  speciea, 
and  easily  known  by  the  lateral  groove  of  the  beak  being  shorter,  broader, 
triangnlar  and  feebly  imfSressed,  The  outer  two  strite  of  the  elytra  are 
distinct,  the  others  obliterated:  the  pubescence  becomes  squamifonn  on  the 
sides  of  the  protborax  beneath,  and  on  the  side  pieces  of  the  meso.  and 
netaaiemum,  as  in  the  other  species  of  the  genus. 

•In  Al^huj  tUe  lateral  groove  Is  wantlni. 
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LOPHAI.OPHUS  n.  g. 

In  tbis  genuB  the  beak  is  parallel,  flat  above,  aot  aa  stout  as  in  the  otlicr 
genera,  and  the  apical  wings  are  not  developed;  the  medial  groove  Li  re 
placed  by  a  fine  carina,  and  the  lateral  grooves  are  wanting  ;  tlie  antcaa&I 
grooves  are  short,  oblique  as  usual,  but  becoming  wide  and  oblitcrtLted.  be- 
hind; tbc  grooves  on  the  under  surface  arc  obsolete.  The  antenniG  arc  as 
in  Alophui,  but  rather  thinker;  the  second  Joint  of  the  funiculus,  as  uaual. 
alittte  longer  than  the  Qrst.  The  eyes  are  scarcely  ttausverBe,.but  dis- 
tinctly angulated  below;  the  poslocular  lobes  are  obsolete,  and  tlie  pro- 
stemal  transverse  impression  scarcely  extends  on  the  sides.  The  elytra  and 
head  are  Snely  punctured,  and  the  former  has  distinct  tows  of  larger  puac- 
lures;  the  pruthoras  Is  coarsely  and  densely  punctured,  not  channeled,  bat 
with  a  small,  dorsal  smooth  s])ace.    Under  surface  pubescent.  , 

The  only  species  known  to  me  Is 

It.  inquloatus.  LiopAlaui  inq.  Mann..  Bull.  Hose.  1S32,  SSI.  ' 

Alaska ;  two  specimens  from  Baron  Cbaudoir.  Dilfers  from  LiopAlaui 
by  the  mandibles  being  without  apical  scar,  by  the  maxJDc  nut  covered  by 
the  inentum,  and  by  the  ungues  being  separate,  not  connate  at  haee. 
Length  5.S  mm.;  .33  inch. 

LBPIDOPHOtllTS  Kirby. 

This  genua  Is  easily  distinguished  from  the  others  of  the  sub-fsmily  by 
the  beak  being  a  little  broader  at  the  tip,  with  feeble  wings,  suinewliat  as  in 
Alophu»;  otherwise,  it  is  cylindrical,  and  not  carinate  nor  grooved;  the  an- 
teanal  grooves  are  broad  and  short,  directed  towards  the  eyes,  which  are 
scarcely  transverse,  and  distinctly  angulated  below.  The  scape  of  the  an- 
tennte  is  longer  than  in  the  other  genera,  extending  across  the  eyes;  theSrsI 
Joint  of  Ibe  funiculus  Is  as  long  as  the  three  following  united;  2~1  equal  in 
length,  gradually  a  little  thicker;  club  oval,  polnled.  Prothorax  not  lobed 
in  front,  only  obsoletely  impressed  at  the  sides  near  the  tip;  rounded  on 
(he  sides  in  front,  not  narrowed  behind,  scarcely  as  wide  as  lon;^.  Elytra 
elongate  oval,  humeri  rounded:  strue  well  marked.  Inlorspuces  flat.  Front 
and  middle  tibix  slightly  curved  and  mucronate  at  tip;  the  hind  pur 
scarcely  mucronate,  truncate  at  tip. 

1.  L.  llneatlooUis  Kirby,  Paun.  Bor.  Am,  iv.  201 ;  ScIi5q.  Cure,  vi, 
2d,  358;  Hann.  Bull.  Hose.  1853,  248. 

Two  specimens  from  Alaska,  not  rery  well  preserved.  The  body  la 
densely  clothed  with  scales  and  small  bristles;  the  hitter  arranged  In  eeiiee 
on  the  elytra.    Length  4.S  mm.;  .18  inch. 

This  is  perhaps  Phgtonomui  trioitlatui  Say.  Cure.  p.  12;  ed.  Lee  I.  273; 
bat  the  description  la  not  very  definite. 

Sub  Family  IIL    ITHYOBRID.^. 
.This  sub-family  Is  represented  by  a  single  species,  and  Is  well  dli-        ' 
tingulshed  from  all  other  Ourcullonldie  by  the  following  assembly  of 
characters.  I 


,  Google 


:  I«Ooot*.]  ITHTCEKID^.  121 

Maadlbles  prominent,  not  very  stout,  emar^nale  at  tip,  wltli  eid  in- 
ferior cnsp;  mentam  large,  quadrate,  supported  on  u  broad  and  short 
,  gular  peduncle;  liguU  and  labial  palpi  small.  Beak  short,  ruther  broad, 
Mie-half  longer  thaji  the  head,  antennal  grooves  wanting  ;  eyes  small, 
ronnded,  convex.  Antennte  not  at  all  geniculate.  First  Joint  scarcely 
longer  than  the  second  ;  third  longer  than  the  second ;  4r-8  gradually 
a  little  shorter  and  broader;  club  small,  oval  pointed,  annulated.  Side 
pieces  of  mesoBtemum  diagoiialiy  divided ;  cplipera  not  attaining  the 
prothoraz ;  tboae  of  melaslemum  moderately  wide,  slightly  dilated  in 
front  Ventral  aegmenta  nearly  equal  in  length;  sutures  straight,  well- 
nurfced.  Front  cwis  contiguous,  middle  coxK  narrowly  separated ; 
hind  coi»  transverse,  narrow,  attaining  the  side  margin.  Lega 
moderate  in  length,  slender,  tlbUe  truncate  at  tip,  with  two  small  termi- 
nal spuis;  articular  surface  terminal,  well-defined.  Tarsi  broad,  spongy, 
pul>e8cent  iKneatb;  tliird  joint  deeply  bilobed;  clawa  divergent,  armed  at 
the  middte  with  a  small  acute  tooth. 

Inner  surface  of  elytra  with  the  usual  fold,  commencing  near  the  poslbu- 

meial  dnuosity,  running  parallel  to  the  margin  as  for  back  as  the  beginning 

of  [he  apicdl  currature;  apical  region  very  finely  scabrous,  with  a  narrow 

marginal  band  of  very  fine  golden  pubescence. 

In  this  sub-family  th»  Curculionidn  make  the  nearest  approach  to  the 

Rhynchitldte.  

ITHyOKKTTS  Sch. 
1.  L noVeboraoenals  (Forater),Nov.  Spec.  Ins.  3S,  (CureuUo);{0\iv.) 
Euc  Heth.  V.  558;  (OrneUn),  Syst.  Nat.  1798;  Horn,  Proc,  Am.  Phil.  8oc. 
1BT2,  447;  RAifnehiM  eureulionoidtt  Herbst,  Kafer,  vii,  186;  pi.  lOS,  f.  1: 
/lAjMTu*  cure.  Gyll.,  Sch.  Cure,  i,  246:  Cure,  puuetatvtitt  Pabr.,  Ent.  Syst. 
1. 187;Oliv.,  83.  402,  pi.  10,  f  119;  Enc.  M^th.  v,  633;  PtteAjfiAyneAu.  Sehon- 
ierri  Kirby,  Faun.  Bor.  Am.  iv,  371. 

Canada  to  Texas;  sometimes  quite  injuriousto  tVuit trees  by  gnawingofi 
the  tender  buds,  as  te  observed  by  C.  V.  Biloy  (Third  Report  Ins.  InJ. 
Hinoorl,  p.  57).  The  anal  segment  of  the  cfi  is  ^ery  convex  and  protu- 
berant, 10  as  to  be  visible  from  beneath,  simulating  a  ventral  segment.  We 
owt  the  first  accurate  olwervalion  and  explanation  of  this  foot  to  Dr.  Horn. 
Tile  pygidium  la  deeply  grooved  in  both  sexes,  and  projects  beyond  the 
elytra. 

Bob  Family  IV.  CUHCULIONIDJB  (genuini). 
The  species  of  this  snb-fomily  may  be  recognized  by  the  mandibles  lieing 
iirely  emarginate  at  tip,  but  either  bi-emarginate,  with  three  apical  cusps, 
or  nbtiqiie,  with  three  cusps  on  the  inner  side,  which  sometimes  l^ecome 
cAkCed.  or  obaolete.  In  the  first  tribes  the  inferior  cusp  is  also  smaller,  and 
lew  prominent,  but  It  stfeedlly  becomes  more  developed,  and  it  Is  h\-  the 
final  dominance  of  that  cusp,  with  the  edge  of  the  mandible  which  correa- 
P^idi  to  it,  that  the  oblique  form  with  the  teeth  on  the  inner  edge.  Is  as- 
■<iiii«d:»nd  a  still  greater  prominence  of  thia  inferior  edge  and  cusp  results 
in  the  obllqae  or  flattened  form  of  mandible  aeen  in  certam  Crj/ptorhyn- 

noc  UUK.  PBILOfl.  BOC.  IT.  96.  P 
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ehim  And  Barini.  From  theDi  tbe  tiuDBitioa  is  easy  to  the  next  sub-fumily 
BalMiiuidiE  in  wbicb  llic  mandibles  are  still  more  depressed,  and  ilic  con- 
dyle instead  uf  being  on  the  outer  eide  comes  to  tbe  upi>er  surface,  so  that 
the  movemeut  is  vertical,  instead  of  borizontal  as  in  all  other  Colcot>tera. 

Il  must  also  be  observed  that  in  certain  Phgtononini  tbe  interior  cusp 
becomes  very  small  or  obsolele,  so  that  the  mandibles  seem  to  be  only 
emarginale  at  tip.  Tbey  thus  approacli  tbe  two  preceding  sub-faniilieB, 
but  are  readily  known  by  not  posaeasing  tlie  peculiar  characters  which  dis- 
tinguish eiich  of  them.  Tbe  beak  is  not  short  and  flat,  and  the  eyes  are 
not  round,  as  in  Sltonids;  tbe  gular  margin  is  not  prominent  as  in  Alophi- 
Ax;  and  tbe  antennK  ore  not  straight,  nor  tbe  claws  appendlcutate  as  in 
Ithyreridffi. 

Alter  eliminating  the  types  which  seem  ofsufDcient  importance  to  be  re- 
garded OS  h:ivin^  family  or  sub-family  value,  there  still  remains  this  vast 
complex,  which  preaents  no  difllcully  in  circuniscription.  It  neverlhelest 
comprehends  so  many  diversified  cnmhinalioDs  and  represcnlalioDs  of  a 
few  Bini]ile  characters,  and  under  each  so  many  variations  in  a  few  definite 
directions,  thut  much  labor,  and  very  careful  observation  Is  necesaiiry  to 
devise  a  scheme  wbicb  will  enable  the  genera  to  I>e  naturally  grouped,  and 
easily  recognl/.ed. 

I  believe  ibat  the  following  table  will  be  found  sufncient  fur  the  proper 
elucidation  of  our  limited  fauna,  and  perhaps  with  a  certain  amount  of  ex- 
poDBtiinanil  modiflcatlon,  may  serve  as  a  basis  for  a  general  arrangement  of 
the  BUb- family. 

Front  toxiE  contiguous  [eicept  in  Pintodai  (p.  142), 

Phycociclet  (p.  ISO),  and  Miiirui  (p.  221)] a. 

Front  eoxie  distant  [except  in  Notolomat  (p.  222), 

and  UoKotrachalut  [\i.  223)] |4. 

3.  Ungues  simple;  pygidium  not  exposed t, 

"       append iculate,  toothed  or  cleft,  [except  in 

some  MiigtiaUi  (p.  102),  and  Cionini  (p  319)] •. 

B.   Eyes  not  contiguous  beneath 4. 

"    contiguous  beneath,  (p.  820) HOBHOPISI, 

4.  Mandibles  bi  emarginate,  and  3-tootbed  at  tip b. 

"  usually  emarginate,  2-tootbed  at  tip, 
articular  surface  of  at  least  the  hind  tibice  termi- 
nal (p.  123) PHTTOKOHIXI. 

6.  Tibiic  fossorial  (p.  137) EnPHYANTlHI. 

"     not  fiissorial «.  ' 

0.  Side  pieces  of  mclathoraxHIIatinct 7. 

indistinct  (p.   100)  TBACHllDI.M. 

7.  Lalontl  angles  of  first  ventral  segment  not  visible..  g. 

"                    "            uncovered  (p.  144)..  CI.BU1«I!«1. 

7.   Mentum  transverse,  labial  palpi  large  (p.  137) HVI-OBIIM. 

smaller,         "          "      small  (p.  160) BMIBHIXIXI. 

».   Ventml  sutures  straight 10. 

Ventral  sutures  angulaled  at  ihe  sides la. 
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10.  Prothocsx  oontignoue  to  the  elf  tra II, 

Prothorax  pedunculate  (p.  191) OTIuovEPHAi.iIfl. 

11.  ULud  angles  of  prolborax  acute  (p.  193) MAeUALIHl. 

"         "      "         "  rectangular    or 

rounded  (p.  188) ANTHOKWKINI. 

18.  Funicle  six  or  seven -jointed It. 

five  jointed  (p.  219).  cioviNI. 

13.  Scape  extending  upon  the  ej^es  (p.  210) PBIONVXkkiki, 

"    not  extending  upon  the  eyes  (p.  211).  tyvhiinI. 

14.  YentntI  sutures  more  or  lees  curved. 14. 

entirely  Etraight  (p.  223)....  LAMOSACCIITI. 

15.  Humeri  of  elf  tra  truncated  bj  side  pieces  of 

meHDthoraz  (p.  284).,  BAKINI. 

Humeri  not  truncated l«. 

16.  Beak  received  in  or  upon  the  breast 17. 

Beak  not  received  in   or  upon  the  breast; 

proetemnm  verj  long  in  front  of  the  cox», 

which  are  nearly  contiguous  (p.  221) DEKEI4>MfHI. 

17.  Eyes  more  or  less  covered  in  repose,  except 

in  the  group  PAytoMi  (p^  280} is. 

Eyes  not  covered 1*. 

18.  Body  oval,  pygidlum  covered  (p,  228) Cbtptorh  rHCHIHI. 

"      brood,  pygidium  exp<»ed  (p.  267) cKhtobhthchiiii. 

1ft.  Anteniue  geniculate,  eyes  very  large  (p.356)  zryupiNi. 

"         straight  (p.  260) tachtoohini. 

Tribe  I.  phttosomini. 

Amoug  the  tribes  in  wliich  the  ungues  are  Hlmple  and  separaie.  and  the 
pygidium  not  exposed,  the  present  one  may  be  dlBtinguished  by  the  form 
of  the  mandibles,  and  by  the  hind  tlbice  being  truncate  al  tip,  with  the  ar- 
ticular surface  terminal,  and  though  somewhat  oblique,  not  lateral  as  in 
Qylobiini.  It  follows  tVom  this  that  the  terminal  spine  representing  the 
■pnr  is  situated  on  the  inner  side  of  the  apical  surface. 

The  mentum  is  oblong,  and  supported  on  a  gular  peduncle  which  is  not 
bmger  than  wide,  and  emarginate.  The  ligula  and  labial  palpi  are  less  de- 
veloped ttian  in  Hylobilni;  the  maxillffi  are  entirely  exposed.  The  mandi- 
bles are  short,  veryslout,  pi  nee  r.  shaped,  emarginate  at  tip,  (except  in  Phj/- 
Ivttenm*  opimun)  convex  and  sparsely  sculptured  on  the  outer  surfikce, 
Ae  basal  condyle  large.  Antennie  inserted  near  the  lip  of  the  beak,  gent' 
culate;  scape  long,  club  elongate -oval,  pointed,  annulated,  covered  with 
sensitive  surface;  funiculus  TJointed;  the  seventh  Joint  in  some  species  con- 
nected with  the  club.  Beak  moderately  long,  not  slender,  antennal  grooves 
extending  nearly  to  the  tip,  deep,  directed  towards  the  lower  part  of  the 
eyes,  whieli  are  more  or  less  transverse  and  narrowed  beneath.  Front  coxa  . 
ronndi  contiguoHs;  middle  coxte  round,  narrowly  separated,  entirely  en 
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closed  liy  the  mcso-  and  metaslemutn.  Side  piecee  of  mesoeternam  di»^n- 
aiij  divided:  of  the  meUstemiiui,  narruw  dilated  in  front,  the  outer  aagle 
making  a  sinuoeitj  in  the  side  margin  of  the  elytra.  Ventral  segnienls 
unequal;  flnt  and  second  longer:  third  and  fourth  shorter;  Gflh  as  long  as 
the  two  pr^eceding  uaited;  sutures  straight;  the  lateral  angles  of  the  flrst 
segment  arc  covered  \ty  the  elytra,  and  the  intercoxal  process  is  hroad. 
The  proixirtioDS  of  the  ventral  segments  permit  the  recognition  of  two 

gTOUlW. 

A,  Ventral  segments  not  very  unequal;  postocular  lobes 

ofprothorax  obsolete PhrMuaoil. 

Articular  surface  of  bind   tihm   well-defined,  ter- 

miniil, PHTTONOMUS. 

Articulur  surface  of  hind  libiee  ill-defined,  oblique...  IVEPTBITS. 

B.  Ventral  segments  very  unequal:  third  and  fourth 

short.  unil«d  equal  to  one  of  the  others UBtroderl. 

Tibite  strongly  mucronate:  second  joint  of  fliDi cuius 

much  longer  than  the  first USTRONOTUS. 

Tibife  feebly  mucrunatc;  first  Joint  of  Ainiculus  as 

tongas,  or  but  little  longer  than  the  second MACROPS. 

PHTTONOMUS  Bch. 

A.  Beak  short  and  thick,  1st  and  3d  joints  of  ftinicu- 

lus  equal , 1.  opimue. 

B.  Beak  longer  and  more  slender,  1st  joint  of  ftinicu- 

lus  stouter  and  frequently  longer  than  second: 

Elytra  mucli  wider  than  base  of  protborax 2. 

"    scircely  "           '                   "          S.  elonGratus. 

3.  Protliorox  pubescent  without  scales 3, 

"         scrtly  with  long  hairs  Intermixed 3.  setl^erua. 

"        sc:ily  without  hairs,  scales  very  small 6. 

8.  Pubescence  coarse 6.  publcollia. 

"          very  fine 4. 

4.  Pubescence  mottled,  elytra  tesselated 6.  Oastor. 

pale  green,  nearly  uniform 7,  nigrlroBtrla. 

3.  Bcalcs  goldcnbmwn,  sides  of  prothorax  rounded..  4.  comptua. 

Bcalesdirty-gray,  sides  of  prothorax  nearly  straight    8.  quadrioollis. 
L  P.  opimus,  n,  Bp. 

Robust,  black,  densely  finely  punctured,  and  covered  with  gray  scales^ 
liaving  a  metallic  lustre  ;  sparsely  and  indistinctly  pubescent.  Beak  one- 
half  loni;er  iluin  the  head,  stout,  curved,  antenna!  grooves  deep,  suddenly 
flexed  downwards  ;  there  Is  a  small  oblique  groove  each  side  near  the  tip, 
a  short  nasnl  furrow,  and  another  between  the  eyes  which  arc  traneverae. 
The  funiculus  of  the  antenne  lias  ilie  first  joint  nearly  as  long  as  the  second, 
which  is  nearly  equal  to  the  three  following  united.  Proihoras  sub. 
■  quadrute.  a  little  wider  than  long,  rounded  on  the  sides  in  front,  and 
feebly  constricted  ;  disc  very  obsolelely  clianneled.     Elytra  much  wider 
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(ban  the  prothorax,  onc-balf  wider  tbna  long,  cnnTei,  humeri  promineDl, 
Btris  with  large  ehallow  punclurea,  interspaces  somewhat  convej,  first, 
third  and  fifUi  a  little  more  prominent.  Tibi»  not  mucronate.  not  even 
the  front  imir.     Length  7.6  mm.  ;  .3  inch. 

One  specimen  from  Pennsyivaniu  given  me  by  Dr.  Heieheimer.  under 
the  name  adopted ;  another  from  CaD»da.  The  mandiblea  are  oblique, 
and  not  cuiarginate  at  tip. 

I  should  refer  this  species  to  Cephalalgtt,  but  the  eyes  are  not  approxi- 
mate above  as  described  in  that  genus.  It  belongs,  however,  to  the  group 
Dtntut  CapiooMDt,  and  seems  related  to  the  Canarian  P.  irroralat  Wollas- 
ton.     I  am  not  at  all  certain  that  it  properly  belongs  to  our  fauna. 

a.  P.  elonsatus  Oyll ,  Bch.  Cure,  ii,  374 ;  Schiddte.  Berl,  Ent.  Zcitscb. 
1859,  141,  Cap.  I.  c.  1868,  193  ;  CureuUo  etcng.  Paykull,  Fauna  Buec.  iii, 
238. 

One  specimen  from  Qreenland,  liindly  sent  me  by  Mr.  Cbr.  Drewacn. 
Belongs  to  Capiomont's  sixth  group  Phylonomu*. 

3.  P.  setiserue,  n.  np. 

HiHleratelj  elongale,  black,  densely  clothed  with  yellow-browD  scales, 
and  lung  pnle  haXra,  wliich  on  the  elytra  are  arranged  in  rows ;  prothorax 
strongly  rounded  on  the  sides,  widest  at  the  middle,  with  two  broad  darker 
discoidal  stripes,  and  a  spot  each  side  in  froni  ;  elytra  with  the  alternate 
spaces  lesselated  with  dark-brown,  and  frequently  wilb  a  large  quadrate 
common  dark  spot  at  the  base  :  first  joint  of  flinicuhis  of  antcnnie  one-half 
longer  than  the  second.    Length  5.5  mm. ;  .33  inch. 

Kansas,  two  specimens.  Larger  and  stouter  than  the  next,  and  easily 
known  bv  the  hairs  intermixed  with  the  scales,  and  by  the  funiculus  of  the 
antenns  longer  and  more  slender,  with  the  fltst  Joint  conspicuously  longer 
than  the  second. 

This  jpeciea  is  allied  to  the  European  P.  Pollux,  bat  the  prothorax  is 
wider  in  fh>nt  and  more  rounded  on  the  sides,  and  the  setee  of  the  elytra 
are  much  longer  and  moreobTioua. 

4.  P.  oomptus  Bay,  Cure.  13 ;  ed.  r,ec.  i,  274  ;  Oyll.,  8cii.  Cure,  il, 
384;  P.  divtrtntQyW.,  ibid,  ii,  3TI;  Cap.,  Ann.  Ent.  Fr.  1868,  163. 

Missouri  and  Canada.  Has  beeu  otwerred  by  Mr.  Riley  to  form  a  cocoon 
similar  to  that  of  Enropean  species.  Belongs  to  Capiomont's  third  group 
Erirh  iTioraorphv*. 

6.  P.  pubioollifi.  D.  sp. 

Leas  elongate,  blackish,  head  and  prothorax  pubescent,  with  gray  hairs, 
more  coarse  on  the  latter;  front  narrow,  with  a  deep  fovea  behind  the 
eyes.  Prothorax  not  longer  thon^  wide,  a  little  wider  at  the  middle, 
narrower  in  front  than  at  base,  rounded  on  the  sides;  strongly  and  densely 
ponctured,  indistinctly  trivittate.  Elytra  one-third  wider  than  the  pro- 
titorai,  oval,  tntncate  at  base,  humeri  rounded  ;  atrice  punctured,  clothed 
nllh  depressed  hair-like  scales,  and  a  very  few  intermixed  short  hairs ; 
gny,  tasselated  with  brown  and  black  ;  a  quadrate  dark  spot  at  the  base. 
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exteoding  to  the  second  Btria,  ae  in  P.  utigervi,  and  the  European  P. 
Pollux.  AnIeuDte  piceoue,  flret  joiot  of  fiiniculUB  but  little  longer  tUaa  tbe 
second.     Tihie  and  tarsi  testaceous.     Lengib  .6  mm. ;  20  incL. 

Vancouver  Island,  one  specimen.  Very  like  seveml  Eum[iean  species. 
but  easily  disLinguished  by  the  coarse  puliesceace  of  tlie  pruthorux  unuiised 
with  scales.     The  last  joint  of  the  funiculiui  is  closely  attached  to  the  club. 

6.  P.  Castor,  n.  ap. 

More  elon^le,  blackish,  head  and  prothorax  very  ftnely  pubescent  with 
gray  hair;  front  wider,  with  a  fovea  behind  the  eyes.  PrutlKini.t  a  little 
longer  tlian  wide,  »  little  wider  at  the  middle,  narrower  in  fmnt  than  at 
base,  rounded  on  the  aides,  densely  punctured,  trivittale  with  white. 
Elytra  one-third  wider  than  the  prothoras,  oblong  oval,  humeri  rounded, 
striee  punctured  ;  clothed  with  very  small  scalea  so  deeply  bifurcated  as  U> 
resemble  line  hairs  ;  also  with  rows  of  very  siiort  pale  setw  ;  gray,  varied 
with  brown,  and  tesselated  with  small  black  spots ;  the  ilarker  quadrate 
basal  spot  is  not  very  distinct.  Antcunte  with  the  first  joint  of  the  fuoi- 
Gulus  about  one*tbird  longer  than  the  second.  Legs  blackish.  Length 
Binra.:  20  inch, 

Canada,  one  specimen.  More  elongate  than  the  European  P.  Poltv^, 
and  easily  distinguished  by  the  finely  pubescent  prothorax  and  the  rows  of 
short  setie  of  the  elytra.  The  last  joint  of  the  funiculus  Is  quite  seiiarate 
fVom  tlie  club.  The  scales  of  the  elytra  arc  very  small  and  quite  peculiar 
In  form,  giving  the  appearance  of  very  fine  liairs  arranged  by  pairs. 

7.  P.  iiigrirortri8Gyli..9<-h,  Cure.  ti,393;  Cap.,  Ann.  Ent.  Fr.  1868, 
327;  HhyneR/gnui  nigr.  Fabr..  Syst.  El.  11,  42S,  &c.,  dbc. 

This  common  European  species  occurs  in  Canada  and  In  Massachusetts. 
It  belon.'s  to  Capiomont's  seventh  group  PAyfanntniiiiiu,  in  which  Um 
first  joint  of  the  funiculus  is  much  longer  than  the  second,  which  is  not 
longer  than  the  third. 

8.  P.  quadiioollia,  n.  sp. 

Blackish -brown,  covered  with  a  very  dense  coat  of  dirt  colored  smsU 
ronnded  scales,  mixed  with  a  few  very  short  sub-erect  hairs,  which  form 
rows  upon  the  elytra.  Beak  as  long  as  the  prothorax,  cylindrical,  about 
three  times  as  long  as  wide,  glabrous,  and  nearly  smooth  at  lip,  which  is 
reddish. brown;  feebly  carinate;  frontal  fovea  small,  distinct.  Eyes  ov«i 
transverse,  not  narrowed  beneath,  not  prominent.  Prolliorax  nearly 
squari'.  very  slightly  narrowed  in  front,  sides  scarcely  rounded,  base  feebly 
rounded ;  sculpture  concealed  by  the  scales.  Elytra  more  tlian  half  wider 
than  the  prothorax.  oblong  oval;  humeri  abruptly  rounded,  sides  then 
parallel,  rounded  at  tip;  striie  Impressed,  punctured,  punctures  almost  con. 
cealed  by  the  scales;  interspaces  nearly  flat,  third  a  little  more  convex. 
Antennie  brown,  first  joint  of  funiculus  as  long  as  the  two  following  ; 
second  very  little  longer  than  the  third.    Length  ..'>  mm, ;  .20  Inch. 

Oncspeolmen  fh>m  Dacota,  Mr.  E.  P.  Austin.  Very  dtifercnt  troai  the 
other  species  by  the  nearly  square  prothorax.    The  ventral  segments  are 
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not  vety  aneqoat,  and  the  flfth  is  but  little  InQger  than  tbe  fourth,  bo  that 
it  is  tnilj  a  PbytunomuB. 

LEFYRUS  Scb. 
The  poeitioB  of  this  genus  seems  to  me  to  lutve  been  greatly  misinter- 
preted. Lacordaire  has  placed  it  next  to  JlyMim,  from  wliitli  it  differs 
in  the  form  of  the  mandibles  which  are  emarginate  simplj,  as  in  Pkytono- 
tNttJ);  in  the  size  and  shape  of  tbe  .-nentnm.  which  Is  oblong  and  rather 
large;  in  the  development  of  tbe  ligula  and  palpi,  wbicb  are  much  Binaller 
than  in  Iljilobiia,  and  finally  in  tbe  form  of  tbe  articular  surface  of  the 
tibiie,  which  a  in  Lepyrat  oblique,  and  In  Hglobiut  and  allies  quite 
latenl. 

In  my  opinion,  Lepj/rui  is  a  gigantic  Phytonomat,  with  scarcely  any 
generic  character  to  sepuiate  it,  except  the  leas  transTerse  eyes  and  the 
oblique  terminal  surfaces  of  the  tibite.  The  habits  of  the  sitecies  well 
agree  with  this  rlew,  as  they  are  found  on  plants,  or  on  the  ground, 
while  the  Hylobii  occur  only  under  bark. 
Three  species  occur  iu  our  fauna. 

Elytral  strite  composed  of  large  punctures 3 

"  "   feeble,  altematelj^proxiniated,  interspaces 

roughly  gran  u  late 1.  ffemellua. 

2.  Elytra  flnely  pubescent  with  gray  hairs,  marked  each 

wilb  a  while  spot 2.  OOlOD, 

Elytra  thinly  clothed  with  very  small  yeUow  scales, 

each  with  a  yellow  spot 3.  gemlnatus. 

1,  L.  semelluB  Kirby,  Faun.  Bor.  Am.  ir,  198,  pi.  5,  f  7  ;  Mann., 
Bull.  Hose.  1852,  ii,  351. 

Hudsim  Bay  Territory  and  Alaska. 

a.  L.  colon  Qyll.,  Scb.  Cure,  ii,  830  ;  Boh.,   ib.   vi,   2d,   205  ;   Kirby, 
Faun.  Bor.  Am.  iv,  107  ;  CtirculiD  colon  Linn.,  Mant.  681 ;  cum  gynon. 
plur.  Europ. 
Hudson  Bay  Territory. 

3.  L.  seminatus  Bay,  Cnrc.  13 ;  ed.  Lee.  i.  278. 

Illincii)!  to  Colorado.  Differ  from  L,  colon  by  tbe  elytra  dollied  with 
small  narrow  yellow  scales  iuxtead  of  line  gray  hairs,  andalso  by  tbe  elytra 
being  3C|>aralely  acuminate  at  tip  instead  of  conjointly  rounded. 

LISTBONOTDS  Jekel.  Ann.  Ent.  Fr.  1864,  S6S. 
This  ^enus  includes  all  the  larger  North  American  apecica  heretofore 
clisse^l  under  LUtrodert;  and  a  few  moderate  sized  or  small  species  ;  in 
some  of  tbe  latter  the  beak  I>ecomo9  cylindrical,  and  only  feebly  carluate, 
m  that  Ibey  resemble  in  appearance  Phj/toiHiinwi.  They  are.  however, 
easily  distinguished  by  tbe  different  proportions  of  tbe  ventral  sf  );menls ; 
the  Arst.  second  and  flflh  being  long,  and  the  third  and  fourth  very  short. 
The  le^  are  more  slender  than  In  Phylonomu»,  the  liblee  bent  inwards  at 
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the  tip,  and  tolerably  strongly  mucronate.  The  elde  pieces  of  the  metoa- 
ternum  are  narrower  than  In  Phytoni>nmt  and  are  strongly  produced  in- 
wards at  the  front  part.  In  some  of  the  species  I  have  observed  curious 
seTua)  characters  In  the  ventral  segments,  but  in  others  no  difierenco  ie 
seen.  The  metastemum  is  long,  and  the  species,  so  far  bh  I  know,  are 
winged. 

The  anal  segment  of  the  ,J  is  frequently  so  convex  aa  to  project  behind 
tlie  lost  ventral,  so  as  to  become  visible  from  beneath.  There  is  nn  elon- 
gated surfoce  on  the  inside  of  the  elytra,  extending  along  the  margin,  for 
tlie  apical  fourth  of  the  length,  which  Is  perhaps  a  stridulating  plate.  I 
have  found  a  somewhat  similar  arrnngemeni  in  other  genera,  but  the  full 
investigation  of  the  subject  must  be.  deferred  to  another  time. 

The  relations  of  the  antennal  Joints  enable  the  species  to  be  arranged  In 
two  groups : 

A.  Funiculus  of  antenna  slender,  third  Joint  somewhat  longer  tlian  the 
fourth  ;  second  joint  twice  or  thrice  he  long  as  tlie  first. 

dub-apical  callus  of  tbe  elytra  very  prominent  3. 

"             "           "          "     less    prominent  4. 

"             "           "          "     not   prominent  ■  0. 

3.  Beak  carinale  and  sulcate 3. 

Beak  nearly  cyliadricali  lateral  groovesobsolete  3.  tuberosus. 

3.  Elytra  with  darker  oblique  mark 1.  obUquus. 

"     uniform  dirty  brown 2.  sonUduB. 

4.  Humeri  rounded,  base  of  elytra  feebly  emar- 

ginate 4.  squamlser. 

Humeri  oblique,  hose  of  elytra  deeply  emargi. 

na(e 6.  oallOBUB. 

3.  Elytra  obliquely  declivous  behind 6. 

"      compressed  and  vertical  behind 8.  amerloaDua. 

6.  Humerirounded O.  inaqualipeimis. 

oblique 7.  oaudatus. 

Sides  of  prothorax  strongly  rounded 9.  rotundfcolUs. 

B.  Funiculus  of  antenns  less  slender,  third  and  following  Joints 
rounded,  equal,  second  joint  nearly  three  times  as  long  as  the  first  ;  poste- 
rior callus  of  elytra  feeble. 

Head  cloihed  with  bair-like  scales  i  l>eak  slightly 

flattened  above,  more  or  less  carinate  and 

sulcate S. 

Head  clothed  with  rounded  scales. 9. 

a,  Prothomi  distinctly  longer  than  wide 3. 

not  "      "      " e. 

3.  Scales  of  prothorax  smaller   than  those  of 

elytra 4. 

Scales  of  prothorax  larger  than  those  of  elytra  10.  appendloulatua. 
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4.  Beak  stoat,  stronglr  earlinte  and  BUlcate 11.  Bulotroetris 

"    u  aankl,  alightly    "       "        "    6. 

5.  FronUI  ToTea  obsolete  :  form  more  elongate..  12.  nebiiloaue. 

"  "     deep;  "     le«  "  18.  ftontalifi. 

<L  Prothonx  intricately  ragoae,  aab-granulate, 

with  scattered  large  punctures 14.  oretfonenais. 

ProthoTKx  deeplf,  ooaraelj  and  deiuely  punc- 
tured    7- 

7.  ffides  of  prothorax  broadlj  rounded 8. 

ffidea  "         etronglj        "    16.  orlbrlooUis. 

8.  Beak  feebly  oriiul«  and  Bulcate,  ftoolal  fovea 

Mot IC.  latdiisouluB. 

Beak  stronglf  carinale   and  sulcate,   frontal 

fovea  deep 17.  ImpressiftotiB. 

9.  8eUe  of  ordinary  length 10. 

"     longer  aodclavate ' 18.  setoaua. 

10.  Front&l  fovea  deep,  ponctifbrm 11. 

obsolete 13. 

11.  Color  mottled 19.  punotdffer. 

"     nearly  uniform SO.  taretlrcstris. 

12.  Protborax  longer  than  wide,  not  Tittale..'. 21.  ^oollla. 

more  rounded  and  broader,  vitiate  Q2.  nevadious. 

L  L.  obUqutiB,  n.  sp. 

Black,  densely  clothed  with  small  rounded  scales,  which  become  larger 
on  the  prothorax,  and  narrower,  smaller  and  bair.like  upon  the  head. 
Beak  as  long  as  the  prothorax,  stoot,  slightly  curved,  carinate,  dis- 
tinctly salcale  at  the  side  ;  frontal  fovea  deep.  Prothorax  nearly 
square,  aides  parallel  for  three-fonrtha  the  length;  then  suddenly  rounded 
and  narrowed  Bt  toe  apei;  sidea  and  narrower  dorsal  line  pale-brown,  disc, 
Sinks  and  apical  spou  each  Bide  darker;  surface  with  large  scattered 
bbckish  dots.  Scutellum  pale.  Elytra  broadly  emarginate  at  base,  humeri 
oblique,  gradually  narrowed  on  the  sides,  obliquely  declivous  behind,  sub- 
apical  callus  very  prominent,  conical,  obtuse ;  strise  dnely  Impressed, 
coaisely  punctnred,  inlerepaces  broad  and  Sat;  the  scales  are  brown  on  the 
disc  from  the  base  for  two-thirds  the  length,  and  ttoai  the  suture  to  the 
third  stria  ;  also  upon  the  inflexed  flanha  and  near  tlie  callus  ;  elsewhere 
Ihey  are  pale*brown,  and  there  is  an  oblique  dark  atripe  upon  the  fourth 
ud  fifth  Interapaces  in  (hint  of  the  middle;  the  aela;  are  very  sparse  and 
short.  Beneath  the  scales  are  of  the  darker  brown  tint,  with  a  few  large 
bUckish  punctnres  similar  to  those  upon  the  prothorax.  Length  B.2  mm. ; 
.SS  inch. 

9-  Last  ventral  segment  with  a  short  deep  channel  at  the  tip;  each 
elytron  prolonged  at  the  apex  into  a  short  conical  process.    (^  unknown. 

Two  $  ;  Texas;  Belfrage. 

2.  L.  sordldua  (Gyll.),  Sch.  Cure,  ii,  380.  iUitrodere$y.  tL.  diiting- 
iMivlMGyll.,  ibid,  ii,  261. 
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c^.  First  TCDtral  segment  flattened  at  base;  anal  segment  projecting 
be}rond  the  last  rentral,  and  visible  from  beneath  ;  elytra  not  prolonged  at 
tip. 

$.  Last  ventral  segment  feeblj  channeled  at  the  apex;  eljitra  coujoinilj 
prolonged  at  tip. 

Massachusetts  to  Qeorgia.    Length  6  mm.;  .SI  Inch. 

I  know  not  why  Gyllenlial  placed  this  species  among  those  in  which  the 
third — seventh  joints  of  the  f\iniculuB  are  nodose ;  they  are  in  realii;  u 
slender  and  snbturbinate  as  in  any  of  his  first  division.  The  synonym 
seems  to  difler  from  the  type  only  by  smaller  size  and  slightly  irregular 
elytral  puncturing ;  similar  variations  occur  in  other  spe^aes. 

3.  h.  tuberosus,  n.  sp. 

Black,  densely  clothed  with  yellowish -brown  rounded  scaJes.  which  be- 
come larger  on  the  prothorax,  and  halr-llke  upon  the  head.  Beak  as  long 
as  the  prothorax,  stout,  cylindrical,  carina  and  grooves  obsolete,  fhintal 
fovea  feeble.  Prothorax  as  wide  as  long,  sides  nearly  parallel,  suddenly 
rounded  and  narrowed  near  the  tip,  indistinctly  trivittate  with  pale  and 
sprinkled  with  large  dlBtioct  black  dote.  Scutellum  pale.  Elytra  at  base 
broadly  emarginate,  humeri  oblique,  so  that  they  become  one-third  wider 
than  the  protborai,  sides  gradually  narrowed  behind  the  widest  part;  pos- 
terior callus  large,  conical,  iiroruincnt ;  strite  punctured.  Interspaces  wide 
nearlyflal;  scales  uniform  in  color,  very  dense,  setn  very  short.  Beneath 
of  the  same  color  as  above,  hind  thighs  with  a  pale  bond.  Length  T  mm.  ; 
.38  inch. 

1^.  First  ventml  segment  flattened  at  base,  anal  segment  protuberant 
beyond  the  Gflh  ventral  and  vieible  ^om  beneath  ;  elytra  rounded  at  tip. 

9 .  Last  ventral  segment  feebly  impressed  near  the  tip,  each  elytron  pro- 
longed at  tip  into  a  long  straight  process. 

Michigan  to  Qeorgia.  Easily  known  by  the  absence  of  the  curina  and 
grooves  of  the  beak,  which  are  so  obvious  in  the  two  preceding  species. 

4,  U  equamlger  (Say),  Cure.  11 ;  ed.  Lee.  i,  271,  (Littrodere*);  GyU. 
Sch.  Cure,  ii,  279,  Boh.,  ibid,  vl,  189,  partlm. 

$.  Last  ventral  with  two  strongly  elevated  folds  at  the  tip.  converging 
towards  the  tVont,  but  not  meeting,  presenting  the  appearance  of  a  deep 
excavation;  pygldium  feebly  channeled,  rather  pointed  at  tip  ;  elytra  sepa- 
rately acuminate,  but  not  prolonged  at  tip  ;  rf  wanting. 

One  $,  Georgia.  Length  9.7  mm. ;  .38  inch.  The  posterior  callus  of 
.the  elytra  is  oblong,  moderately  prominent,  but  not  a  conical  tuberosity  as 
.in  the  three  preceding  species,  since  it  gradual^s  imperceptibly  into  the 
fltUi  interspace. 

The  $  menlJoned  by  Bobeman  in  the  last  citation  belongs  lo  this  spccie^ 
the  supposed  (^  with  caudate  elytra  is  a  f  variety  of  L.  iaaqualiptunU. 

Q.  L.  oallOBUS,  n.  sp.  > 

Blackish,  densely  clothed,  as  in  the  other  species,  with  small  rounded 
scales,  becoming  larger  on  the  prothorax,  and  hair-like  upon  the  head. 
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they  ue  dirt  colored  on  the  general  snr&ca  of  the  bod}',  but  pale  at  the 
sides  of  tbe  protbonx  and  elftra,  and  on  a  narrow  doTBol  vitla  of  the  for- 
mer. Beak  aa  long  as  tbe  prothorax,  diatlnctlj  carinate  and  silicate,  pro- 
thoisx  scarcely  as  wide  as  long,  broadly  rounded  on  tbe  sides,  gradually 
nurawed  in  fkint  of  tbe  middle,  marked  aa  usual  with  scstteied  black  dote. 
Scatellnm  pate.  Elytra  strongly  emarglnate  at  base,  humeri  oblique;  stite 
ttrongly  pnnctured,  interapaces  wide,  Bomewhat  convex ;  poBterior  callus 
rather  prominent,  oblang,  fading  la  (Vont  Into  tbe  fifth  and  adjoining  inter- 
■paces.  Beneath  dirty  brown  speckled  with  black  punctures.  Length  9- 
10.5  mm.  :  .85-. 43  Inch. 

f^.  Last  Tentral  segment  not  Impressed,  anal  segment  very  slightly  viri- 
ble  behind  tbe  last  ventraL 

$.  First  and  second  ventrals  with  a  broad  shallow  impression,  last  ven- 
tral with  a  deep  round  excavation  extending  ftom  tbe  base  to  the  tip  ; 
pygidium  semi-drcularly  emarginate  at  tip ;  elytra  separately  subacuml- 

New  York  to  Georgia.  Tbe  posterior  callus  of  the  elytra  is  about  as 
prominent  as  in  L.  tguamig«T,  but  not  M  narrow. 

0.  L.  buBqaalipennis  (Bob.),  Scb..Curc.  vi,  180,  iLittrodara). 

^.  Ventral  segments  first  and  second  broadly  concave  at  the  middle, 
fifth  not  impressed,  anal  segment  convex  and  protuberant  behind  the  laK 
Tentral ;  elytra  oonjotnlly  rounded  at  tip. 

9-  Last  ventral  wltb  two  strongly  elevated  folds  at  tip,  converging  an- 
teriorly but  not  meeting,  leaving  between  tbem  a  deep  excavation  ;  pygid- 
ium somewhat  pointed  at  tip ;  elytra  separately  prolonged  at  tip  into  a  long 
itraigbt  pointed  process. 

Middle  and  Southern  Slates.  Closely  allied  to  the  next,  but  easily  dis- 
tinguished by  tbe  sexual  charactera  and  by  the  elytra  being  but  slightly 
NDargtnate  at  base,  with  rounded  humeri,  as  In  L.  tquamigtr.  Length  7- 
11  nun.  :  .2T5-.43  inch. 

7. 1,.  oBudatus  (Say),  Jour.  Ac.  Nat.  8c.  Phlla.  ill,  811 ;  ed.  Lee  ii, 
174,  iRhyntKaniu'j;  QjW..  Scb.  Cure,  ii,  ili  {LUtrodtrtt). 

^.  Last  ventral  segment  not  impressed,  anal  segment  slightly  visible 
behind  tbe  last  ventral,  elytra  rounded  at  tip. 

$.  Last  ventral  broadly  but  feebly  concave  towards  the  tip  ;  pygidium 
not  pointed  at  tip ;  elytra  septtralely  prolonged  Into  apical  processes  which 
converge  at  tip. 

Western  Slates. 

6.  L.  amerloanus,  n.  sp. 

Blackish,  covered  with  round  dirty-brown  scales,  becoming  larger  on  the 
prolhorai,  less  dense  and  hair-like  upon  tbe  bead  and  beak.  Beak  as  long 
u  the  protborai,  strongly  carinate  and  sulcata.  Protborax  scarcely  as  long 
u  wide,  rounded  on  the  Bides,  narrowed  before  tbe  middle,  constricted  to- 
wards the  tip ;  marked  with  two  sinuous  lateral  vittte,  and  a  scarcely  dis- 
tinct dorsal  line  of  pale  scales.    The  punctures  are  less  concealed  by  scales 
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than  in  the  species  above  described,  and&re  verycoKne  and  dense.  Scatel- 
htm  pale.  Elytra  atrongly  emarginate  at  base,  humeri  obUqne,  sides  than 
parallel,  rounded  behind  ;  the  posterior  callns  is  distinct,  not  rery  protni- 
■ent ;  the  el;t»  are  compressed  at  the  snture  towards  the  tip,  and  rerti- 
cally  declivoos  ;  the  striffi  are  stronglj  ponctored,  the  interspaces  somewlMkt 
meven ;  there  is  an  indistinct  broad  stripe  conunencing  at  the  hanMni  and 
mnning  backwards  on  the  triztb,  seTenth,  and  eighth  intenpaces,  and  there 
are  besides  some  irregolar  mottlings  of  paJe  scales.  Beneath  panctnretl. 
irregnlarly  spotted  with  large  pale  scales ;  thighs  with  a  pale  band.  Length 
14  nun.  ;  .iS5  inch. 

9  -  Last  Tentnil  deeply  concave,  the  excaratlon  smooth  at  the  bottotn, 
and  transverselj  imprewed  with  a  short  line,  becoming  Barrow  at  the  tip, 
which  is  deeply  emar^nate  ;  the  npper  marginal  line  is  continued  aroiuid 
the  tip,  separate  ftom  the  lower  one,  and  the  space  between  them  is  cnri- 
onslyand  deeplymarked  with  twoezcavations  on  each  side  near  the  extrame 
emargioation  ;  pygidium  strongly  emarginate  ;  tips  of  the  elytn  separately 
raunded.    ^  wanting. 

Georgia,  three  specimens.  I  have  seen  nothing  similar  to  the  cnrioos 
sculpture  of  the  last  ventral  segment,  though  In  Its  homology  it  is  only  a 
modidcation  and  complication  of  the  forms  mentioned  under  other  species. 
It  is  the  Evdaeiintu  amerieanut^  D^.  Cat.  299,  but  bears  no  resemblance 
to  En.  ManntrheimiL 

9.  L.  rotondlooUis,  n.  ^ 

Blackish,  covered  with  the  nsual  scales,  of  a  dirtj-brown  ;  beak  feebly 
carinate,  lateral  grooves  almost  obsolete  ;  fhintal  fovea  distinct.  Ptothormx 
as  wide  as  long,  aides  strongly  rounded,  clothed  with  paler  scales ;  surfatw 
coarsely  and  densely  punctured ;  an  indistinct  paler  dorsal  stripe  may  also 
be  traced.  Elytra  with  deep  punctured  attiie,  and  convex  interspaces ; 
posterior  callus  obsolete.    Length  7.B  mm. ;  .SO  inch. 

$.  Last  ventral  with  a  large  shallow  rounded  impresdon  ;  elytra  con- 
jointly rounded  at  tip.    (^  wanting. 

One  9,  Georgia.  Quite  distinct  by  the  more  rounded  prothorsi.  The 
niniculuB  of  the  anteniue  la  as  slender  as  in  any  of  the  preceding  spedes  ; 
the  setse  of  the  elytra  are  rather  more  conspicuous. 

10.  L.  appendlculatus  (Boh.).  8ch.  Cure,  vi,  2d,  193,  (_LMTod»rt*). 
^.  Elytn  conjointly  rounded  at  tip. 

$.  Elytra  separately  produced  into  a  short  straight  process. 
Canada  to  Texas.    More  elongate  than  any  other  species  in  which  the 
beak  is  flatlened  and  subcarinate.    Length  4.2-6.5  mm.  ;  .16-.3S  inch. 

11.  Ik  BuloirostriB,  n.  sp. 

Elongate,  black,  less  densely  covered  with  small,  rounded,  dirty  brown 
scales,  no  larger  on  the  prothorax.  Beak  stouter  than  usual,  with  the  ridge* 
and  grooves  bo  strongly  martied  as  to  appear  tricarinate  and  quadrisulcste. 
Prothorax  longer  than  wide,  sides  nearly  straight  fortwo  ttairdsthe  lengdi, 
then  gently  roimded  to  the  apex ;  punctures  dense,  unequal,  the  larger  ones 
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moTe  dUUuat.  Eljtnt  brondly  em&rginate  at  baae,  one-fourtli  wider  thui 
the  pTDtbom,  homerl  rounded;  striffi  atningly  pimctured,  interapacw 
■llgbtif  convex,  conjointly  ronnded  at  tip  in  botli  sexes.  Length  8  mm.; 
.S3  inch. 

(f.  Last  Tentrk]  not  impiemed. 

$.     "         "      with  a  broftd,  shallow  impression. 

One  pair  of  partially  abraded  specimens  :  Qeorgio.  Easily  known  by  the 
stouter  and  more  deeply  Bcnlpiured  beak,  and  stouter  antennn;  otherwise 
it  resembles  L.  fufrulonu  in  Tonu. 

li.  Ii.  nebuloeme,  n.  sp. 

Elongate,  blackish,  clothed  with  scales,  mottled  brown  and  dark,  on  the 
bead  with  a  metallic  lustre.  Beak  feebly  carlnate  and  sulcate  as  usual. 
Ptotbonx  longer  thui  wide,  sides  feebly  rounded  for  two-thirds  the  length, 
then  more  rounded  to  the  tip  ;  scales  small,  a  bifurcated  lateral  vltia,  and 
sn  iotermpted  dorsal  line  paler  ;  punctures  dense  and  deep.  Elytm  about 
one-fourlb  wider  than  the  prothorax,  strongly  emarginate  at  base,  humeri 
oblique,  slightly  ronnded  ;  strlie  strongly  punctured,  interspaces  wide  and 
Bat    Thighs  with  a  pale  band.    Length  9.0  mm.  ;  .3TS  Inch. 

$ .  Last  Tentral  slightly  impres»ed  ;  elytra  conjointly  rounded  at  tip. 

One  9,  Hissouri.    Easily  tecognised  by  the  elongate  form  and  mottled 

13.  Ih  frontallB,  n.  sp. 

Blackish,  less  elongated,  covered  with  rounded  scales,  which  are  no 
larger  on  the  prothorax;  these  scales  are  dirty  brown  on  the  elytra,  and  with 
s  metallic  lostrc  on  the  head  and  prothorax.  Beak  finely  carlnate,  lateral 
grooves  almost  obsoleic,  fVontal  fovea  deep,  Prothorax  very  little  longer 
than  wide,  broadly  ronnded  on  the  sides,  transveraely  impressed  near  the  tip; 
lateral  stripes  and  dorsal  line  indistinctly  paler,  punctures  dense,  of  two 
sixes,  the  larger  more  distant.  Elytra  one-third  wider  than  the  prothorax,. 
broadly  emarginate  at  base,  humeri  rounded;  etrite  strongly  punctured, 
iatenpaces  wide,  nearly  Bat;  tip  conjointly  ronnded  in  both  sexes.  Length 
S.7-I0  mm.;  .28-.40  inch. 

^.  lAst  ventral  not  impressed;  anal  segment  slightly  prondnent. 

$ ,  Last  ventral  with  three  shallow  impressions. 

Uichignu,  New  York,  Georgia,  Texas.  Stouter  than  L.  Tudulofwi,  and 
easily  recogniud  by  the  above  characters.  The  setee  of  the  elytra  are  mor» 
obvioDS  than  usual. 

K.  Ii.  oreg^nensls  Lee,,  Pac.  R.  R.  Eipl.  and  Surv.  Ent  S6. 

One  abraded  ?  from  Oregon.  The  last  ventral  segment  is  not  at  all  im- 
pressed. The  beak  is  feebly  carinate,  and  obsoletely  sulcate,  the  frontal 
fovea  not  deep.  The  prothorax  is  a  little  wider  than  long,  much  rounded 
on  the  sides,  and  feebly  channeled,  the  sculpture  la  peculiar,  consisting  of 
small  grannies,  separated  by  deep  rngositlea,  and  mixed  with  large,  scat- 
tered ponctarea;  on  each  granule  is  a  small  puncture;  the  few  scales  which 
remun  are  small,  ukd  indicate  three  paler  stripes.  The  elytra  are  one-third 
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wider  than  tbe  protborex;  tbe  bumeii  are  rounded,  and  tbe  base  Bligbtl; 
euurgbute;  etiin  strongly  punctured,  interBpocea  Blighlly  convex.  Length 
emm.i  .231ncb. 

15.  L.  latdusoulus  (Bob.),  Bcb.  Cure.  t1.  2d.  199. 

I  refer  tbis  name  to  a  Bpecies  which  occurs  in  tbe  Middle  and  Boutbem 
States,  BJid  is  by  no  means  rare.  The  form  1b  less  elongate  than  in  £. 
^>pt7tdieutatM,  and  the  prothorai  is  a  tittle  wider  than  long,  slightly  nar- 
rowed in  tVont,  and  feebly  rounded  on  the  Bides;  tbe  punctures,  on  remo- 
Tal  of  the  scales,  are  large,  deep  and  densely  placed;  the  Bcales  are  of  the 
usual  dirt  color,  nut  conspicuously  Taried  in  color,  though  the  prothorai  is 
indistinctly  trivittate,  and  larger  upon  the  prothorax  than  upon  the  elytra. 
Elytra  about  one-third  wider  than  the  prothorai,  alightly  emarginale  at 
base,  humeri  appearing  rounded  when  viewed  from  above,  but  oblique  when 
Tlewed  from  the  front;  atrue  strongly  punctured,  interspaces  slightly  oon- 
Tei;  Betn  short,  tip  conjointly  rounded  In  both  sexes.  Tbe  last  ventral 
segment  is  not  Impressed  in  ?.     Lengths — 6mm.;  .20— .24inch, 

16.  L.  aribrioolllB,  a.  sp. 

This  species  agrees  in  form,  color  and  sculpture  with  the  preceding,  ex- 
cept that  the  prothorai  is  very  distinctly  wider  than  long,  and  more  strongly 
rounded  ou  the  sides;  it  is  distinctly  constricted  near  the  tip,  so  that  look- 
ing from  above,  the  postocular  lobesappear  more  prominent.  The.  humeral 
angles  of  the  elytra  are  more  distinctly  obliqne.    Length  6.7  mm.;  .27 

$.  Last  ventral  with  a  large  round  impression,  tbe  bottom  of  which  is 
shining  and  nearly  smooth. 

One  9,  Geoi^ia.  In  tbis  as  In  the  preceding  species,  the  beak  is  hut 
bintly  sulcate,  and  tbe  middle  carina  is  slightly  marked;  the  frontal  fovea 
is  small,  and  feebly  impressed. 

17-  L.  Impreaaifrons,  a.  sp- 

This  Bpecles  entirely  resembleB  L.  lattuieulut.  In  form  and  sculpture, 
but  the  beak  is  stouter,  more  distinctly  carinate  and  sulcate,  and  the  frontal 
fovea  is  large  and  deep.  The  last  ventral  is  not  impressed  in  $ .  Ijength 
5.8  mm.;  .23  inch. 

Two  Bpecimens,  Georgia  and  Louisiana.  Tbe  prothorai  is  very  deeply 
and  coarsely  punctured,  and  the  sides  are  broadly  rounded. 

18.  L.  setOsuB,  n.  tp. 

Blackish,  covered  with  a  dense  crust  of  dirty  gray  sod  brownish  round 
scales,  larger  upon  the  protborax,  and  not  becoming  balr-like  upon  the 
head.  Beak  moderately  tricarinate  and  quadrisnlcate.  Protborax  distinctly 
wider  than  long,  sidea  suddenly  rounded  near  the  base  and  apei.  Bcutet- 
lum  pale.  Elytra  not  much  wider  than  the  protborax,  slightly  emarglnate 
at  base;  humeri  rounded,  strUe  punctured,  interspaces  slightly  convex,  with 
rows  of  clavale  bristles  longer  and  more  evident  than  the  sets  of  tbe  other 
species;  tip  conjointly  rounded  in  both  sexes. 

(^.  Last  ventral  slightly  Impressed  at  tbe  tip. 

9 .  Last  ventral  deeply  Impressed  at  the  tip. 
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Florida  and  Georgia:  Heesni.  Hubbard  and  Bcbwarz.  Very  easily  rec- 
ognized by  the  Bcalj  head  and  long  clavate  brUtlea. 

10.  Ij.  punotlger,  a.  ep. 

Elongate  covered  with  small  round  scal^  of  browDUb  gray  and  brown 
mottled,  and  slightly  pearly,  not  larger  on  the  prolhorai,  and  but  tittle 
•mailer  nn  the  head.  Beak  cylindrical,  neither carinate  norsulcate;  fVontal 
fovea  punctifonu  deep.  Protborai  longer  than  wide,  scarcely  nartower  in 
boot,  broadly  roanded  on  the  sides,  with  a  wide  lateral  pale  stripe,  which 
In  bifbrcaled  in  front;  the  sculpture  is  concealed  by  the  scales,  but  as  usual 
a  few  large  scattered  punctures  are  seen.  Scntellum  pale.  Elytra  nearly 
ooe-half  wider  ttian  the  prothorsx,  humeri  oblique  and  slightly  rounded, 
base  broadly  emarginate;  Btria  strongly  punctured;  interspaces  wide  nearly 
flat,  setffi  quite  obvious,  but  not  stouter  than  usual;  tip  conjointly  rounded. 
Last  ventral  segment  nut  impressed.  Antenan  and  legs  dark  brown. 
Liength  S.Tmm,;  .23  inch. 

Dacota:  one  specimen.  This  species  and  the  next  are  more  elongated  in 
form  than  any  others  here  described,  except  L.  apptrtdieulatvi. 

20.  li.  teretiroEitrls  Lee.  Pac.  R.  R.  Expl.  and  Surv.  Ent.  59, 

San  Francisco,  Cal.  Precisely  similar  In  form  to  the  preceding,  but  the 
beak  is  a  little  stouter  and  very  feebly  carinate  and  sulcate;  the  frontal 
fovea  la  punctifonn,  but  not  so  deep;  the  scales  are  of  a  unifonn  pale  mud 
color,  with  slight  metallic  lustre,  and  are  scarcely  mottled  with  darker. 
The  last  ventral  segment  is  impressed  at  the  tip. 

21.  L.  gTOoUis,  D.  sp. 

Precisely  similar  to  L.  tereliro*trt't  in  form,  size  and  color,  but  the  beak 
is  more  slender,  as  in  puncttger,  and  neither  carinate  nor  sulcate;  it  differs 
from  both  by  the  absence  of  the  fl:ontsl  fovea.  The  protborax  is  entirely 
uniform  in  color,  and  the  elytra  slightly  mottled  towards  the  tip.  Length 
5.3  mm. ;  .21  inch. 

One  specimen,  Nevada:  E.  P.  Austin.  The  last  ventral  l£  feebly  Im- 
I»«seed  at  tip,  as  in  the  preceding. 

23.  Ij.  nevadloua,  n.  sp. 

Less  elongate,  covered  densely  with  dirt  colored  scales,  witliout  lustre. 
Head  covered  with  smaller  scales,  beak  cylindrical,  very  feebly  carinate 
and  sulcate,  th>ntal  fovea  wanting.  Prothorax  not  longer  than  wide,  more 
rounded  at  tbe  sides,  and  slightly  constricted  in  tVont;  narrow  Uteral 
stripes,  and  a  dorsal  Ime  of  paler  scales.  Elytra  one-third  wider  than  the 
prothorax,  broadly  emarginate  at  base,  humeri  rounded,  stris  punctured, 
interspaces  wide,  nearly  flat,  setn  as  in  the  three  preceding  species.  Last 
ventral  segment  impressed  at  tbe  tip. .  Length  4  mm. ;  .  10  Inch. 

Nevada,  E.  P.  Austin:  three  specimens.  Quite  distinct  ftom  L.  ffraeilit 
by  the  less  elongate  form  and  more  rounded  sides  of  prothorax.  The 
Bcolpture  of  the  prothorax  is  concealed  by  the  scales  as  usual,  so  that  I 
cannot  compare  it  as  fully  as  I  desire  with  L.  oregonentii,  which  it  resem- 
bles in  form.  The  latter,  however,  has  the  last  ventral  not  Impressed  (9), 
and  bos  probably  the  head  clothed  with  hair-like  and  not  round  scales. 
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I  have  one  specimeD  of  the  same,  or  a  vary  Bimilar  apedes  ttom  Texas, 
sent  by  Belfhige.  The  scalee  are,  however,  in  great  port  abraded,  and 
although  I  perceive  some  differences,  I  am  unwilling  to  indicate  it  aa 
disUnct 

MAOROP8  Kirby. 

The  Binaller  species  placed  by  ScbonheiT  in  LMrodtru  were  sepanted 
by  Mr.  Jekel  as  a  distinct  genos,  Hypwodet  (Ann.  Eat.  Ft.  1SA4,  SSe). 
and  imdoabtedly  the  scperolion  is  a  proper  one.  I  find,  however,  that  tbe 
two  ipecieg  upon  which  Mr.  Kirby  founded  bis  genus  Maeropi  (Fauna  Bor. 
Am.  199),  belong  to  the  same  »et,  and  that  name  must  therefore  have  pre- 
cedence. 

This  geniu  Is  eamly  dlBtinguished  from  tbe  preceding  by  the  tibis  being 
stonter  and  leas  strongly  mucronate  at  tip,  and  by  the  licBt  joint  of  tbe 
funiculus  being  stouter  and  is  long  as  the  secoud,  except  in  M.  lolutut, 
where  it  Is  about  two-thirds  as  long  as  the  second;  the  seventh  Joint  of  the 
funiculus  is  wider  than  tbe  sixth,  but  is  quite  dlatiuct  in  most  of  the  spedes. 
though  in  others  it  is  rather  closely  connecled.* 

It  will  be  seen  that  in  the  characters  by  which  this  genus  differs  from 
LUtronotvi  it  approaches  Phytonomut.  The  greatest  differences  will  bo 
found,  however,  in  the  proportion  of  the  ventral  segments,  which  in  tbe 
last  named  genus  are  not  very  unequal,  while  in  Maeropt  the  third  and 
fourth  are  very  evidently  shorter,  and  together  are  not  longer  than  each  of 
the  others. 

The  species  are  closely  allied  and  difficult  to  distinguish.  The  descrip- 
tions of  Boheman  and  Oyllenhal,  though  minute,  are  not  sufficient  to 
enable  me  to  identify  their  species  with  reasonable  certainty,  and  I  there- 
fore content  myself  with  giving  a  list  of  those  named  in  the  books  with 
references,  awaiting  more  abundant  material  and  comparison  With  the 
described  types  for  a  proper  tabulation  of  tbe  species: 

1.  M.  delumbla  (Gyll.),  8ch,  Cure,  ii.,  383. 

2.  M.  lineatiUuB  (Bay),  Uurc.  li;  ed.  Lee.  i,  878;  (Boh.),  8ch.  Cure,  vi, 
2d,  19.;. 

3.  M.  sparBufl  (Say),  Cure,  iiied.  Lee.  i,  871;  (Oyll.).8ch.  Cure.  ii.882i 
LUtr.  tgualidui  Oyll..  ibid.  [1,  181. 

4.  M.  spurous  (Bob.).  Schl  Cure.  vl.  2d,  196. 

5.  M.  immunduB  (Boh.),  Sch.  Cure,  vi,  2d,  19B. 

6.  M.  humUlfi  (Gyll.),  Bch.  Cure.  11,  284;  M.  maeuUeoUii  Elrby,  Faun. 
Bor.  Am.  iv.  200;  pi.  8,  f  4. 

7.  M.  poroellua  {8ay).Curc.ll;ed.  Lee.  i,  271;  (Gyll.), 8cb. Cure,  ii.284. 
B.  M.  vittatlooUiB  Kirby,  Faun.  Bor.  Am.  Iv,  200. 

9.  M.  BOlutua  (Boh.),  Sch.  Cure.  vi.  ad,  197. 

•The  anal  UBmeDt  of  tbe  ^  li  uBuall;  protuberant;  the  lut  ventral  It  Im- 
preMed  In  some  $  $.  but  naver  ver;  deeply.  Tbe  form  of  the  beak,  tbe  size  of 
tbe  scales,  and  tbe  length  or  Iti a  iietce  afTord  good  charoctera  Ibr  the  recognition 
of  many  of  the  apeclea.  of  whleb  there  are  probably  flfleen  Ic 
colIeuUoQ. 


,  Google 


1„0»U.]  EMPUTASTmi.  137 

In  this  q>eci«9,  which  is  easilj  Icdowd  bj  the  denuded  tnnsvene  block 
■pot,  aometimes  becoming  a  bond,  stwut  the  middle  of  the  elytra,  the  sec- 
ond Joint  of  the  funiculus  is  longer  tbao  the  flrat,  &nd  the  tibln  are  more 
slender  and  more  bent  at  the  tip  than  in  the  others,  thus  establishing  a  paa- 
Mge  to  LUlron^lu*. 

Tribe  n.   BMPHTABTIIII. 

This  tribe  is  evidently  closely  related  to  Bylobiini,  and  agrees  with  it  in 
the  etnictnre  of  the  mouth,  but  differs  from  it,  as  fh>m  all  other  tribee  in 
vol  fauna,  by  the  peculiar  form  of  the  tiblfe,  which  are  fitted  for  digging. 

The  fh>nt  tibls  are  compressed,  slender,  sub-sinuate,  prolonged  beyond 
the  articulation  of  the  tarsus  into  a  broad  process,  rounded  at  tip.  and  con- 
cave beneath  ;  the  spur  is  sniall  and  stroiglit ;  the  middle  tibis  are  roughly 
tubercnlate  Rod  setose,  with  the  apical  mai^in  repand,  dilated  on  the 
enter  ude,  and  armed  with  a  straight  fixed  spur  at  t)ie  inner  side:  t)io  Itind 
tibiR  are  bent  outwards,  luberculate  and  setose;  muchthickeDed  towards  the 
Up,  with  very  large  and  acutely  margined  corbels.  Tai^l  sparsely  setose 
beneath,  and  not  spongy;  third  joint  not  dilated  nor  bilobed  ;  fourth  Joint 
moderate  in  size,  claws  slender,  simple  and  divergent. 

The  antennieare  geniculate  ;  funiculus  7-joinied;  first  Joint  longer  ;  2-7 
gradually  broader,  formiug  a  perfoliate  stem  uniting  with  the  club,  which 
is  oval,  annulated  and  pubescent.  Beak  stout,  shorter  than  the  protliorax, 
deeply  grooveO;  nntennal  grooves  extending  to  the  eyes,  which  are  small, 
nearly  roond.  and  coarsely  granulated. 

Proetemum  not  emarginate  beneath;  front  coicfe  contiguous,  middle  ones 
slightly  separated,  melastemum  short,  side  pieces  narrow,  hind  coxs  rather 
large,  oval,  widely  separated,  extending  to  the  elytral  mai^n.  Thighs 
Blout.  unarmed.  Ventral  segments  unequal ;  third  and  fourth  united  equal 
to  the  second  ur  fifth;  sutures  straight,  the  first  obliterated  at  the  middle. 

The  above  characters  are  drawn  f^om  Empkya$U$.  The  Australian 
genus  Aphela  only  differs  by  the  legs  being  less  stout ;  the  tibice  leas  ex- 
panded  or  thickened  towards  the  tip,  and  by  the  beak  not  being  grooved. 


1.  B.  fucioola  Mann.,  Bull.  Mobc.  1852,  li,  S54;  Lcc.,  Pac.  B.  W.  Bxpl. 
ft  Surv.  Ins.  57,  pi.  2.  f.  8;  Lacordaire,  Oen.  Col.  Atlas,  pi.  71,  fi.  S. 

Bea  Coast  of  the  Pacific,  from  Alaslca  to  San  Diego;  under  sea-weed  cast 
up  by  the  waves.    The  figure  of  the  antenna  given  by  Ijacordaire  Is  very 


This  species  varies  greatly  in  size,  but  I  have  observed  none  intermediate 
between  the  large  and  small  varieties.    Length  4.8-6  mm.;  .l&-.24incb. 

Tribe  lit.   HTIABIIHI. 

The  mandibles  in  this  trilw  have  two  apical  teeth,  of  which  the  lower 
one  la  a  little  shorter  ;  there  is  besides  a  cusp  on  the  inner  edge,  bo  that 
Ihej  becomes  three -toothed.    Tliis  normal  form  Is  preserved  through  many 

FBOC.  AllEB.  paiUW.  BOC.  XV.  BO.  B 
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of  the  following  tribes,  modified  only  by  the  greater  development  of  the 
inferior  edge  and  cusp,  which  by  assunilng  more  prominence  gives  finally 
an  oblique  fonn  to  the  msjidible.  The  gular  peduncle  U  longer  than  wide, 
a  little  wider  in  front,  truncate  anterioriy;  the  mentum  is  transverse,  not 
large,  and  the  palp!  are  rather  more  developed  than  in  tlie  ffillowiiig  tribes. 
The  beak  is  latber  long,  not  slender,  except  in  Piuode*.  and  the  anlennal 
gTooves  do  not  extend  to  the  tip.  Eyes  transverse.  The  antennn  are 
geniculate  ;  scape  long,  fuoiculus  7-jointed.  club  oval,  pointed,  annulaled, 
enUrely  pubescent  and  sensitive,  except  in  PttodM,  where  the  first  joint 
is  smooth  and  sub-glabrous. 

The  fh>Dt  coxiE  are  contiguous  and  the  cavitlea  confiueot,  except  in 
Piitodat,  where  they  are  slightly  separated.  The  middle  coxeb  are  not 
widely  separated;  the  side  pieces  of  metaslernum  diagonally  divided,  with 
the  epimera  triangular,  not  attuning  largely  the  base  of  the  prothorax. 
Side  pieces  of  metastemum  narrow,  slightly  dilated  in  tnnl.  Hind  coxK 
widely  separated,  attaining  the  lateral  margin,  or  nearly  so. 

Ventral  segments  unequal,  first,  second  and  flflh  longer;  sutures  straight 
and  deeply  impressed,  except  the  first  which  is  finer  and  sometimes 
slightly  sinuate.    Pygidlum  covered  by  elytra. 

Legs  stout,  or  strong  ;  tiblic  armed  with  a  strong  book  at  tip  ;  articular 
face  lateral ;  terminal  edge  of  hind  tibix  double,  except  in  Piiiod^;  tarsi 
with  tliird  joint  dilated,  spongy  beneath  ;  claws  aimple,  divergent. 

The  species  are  of  moderate  size,  never  very  small,  and  are  sub-cortical 
in  their  habits  ;  they  mostly  infest  coniferous  trees. 

This  tribe  leads  directly  to  the  Erlrhinini.  from  which  they  dificr  chiefly 
by  the  leas  delicately  organized  mouth,  and  generally  stronger  and  coarser 
structure,  and  by  the  double  edge  or  corbel  to  the  terminal  margin  of  the 
bind  tibite.  This  character,  common  in  OtlorhyncbldK,  now  reappears  for 
the  last  time  in  the  present  family. 

These  corbels  are  very  large  and  wide  in  Paehylobivt,  but  narrow  In  the 
other  genera. 

Mesosternum  moderately  long «...  3. 

"  very  short Pllnthus. 

a.  Front  coxs  contiguous 8. 

■'         '■      slightly  separated Fissodee. 

8.  Thigha  clavate,  strongly. toothed 4. 

"    ■     feebly  clavate,  notloothed 6. 

4.  Tibiee  of  usual  form G. 

"      short  and  very  thick Faobyloblua. 

5.  Body  with  spots  of  fine  pubescence Hyloblua. 

"        "        "        small  scales HlUpus. 

e.  Eyessmall,  elytraoval,  convex Hypomolyx. 

"    larger,  elytra  elongate,  parallel Etudooimua. 

PT.rMTHiiH  Germ. 

A  single  species  of  this  genus,  which  is  easily  recognized  by  the  very 

short  metastemum,  occurs  in  Oregon  and  Alaska.    It  Is  very  roughly 
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Mtdptiired  aod  tnberculate.'  The  thighs  are  sltghtly  clavttte,  sinaats 
beueatb  near  tbe  Up,  and  armed  with  a  small  tooih.  The  tibise  slightly 
curved,  not  veiy  stout,  not  compreaaed,  strongly  ginuate  on  the  laser  side, 
andsenste  from  the  middle  to  the  tip.  The  flret  Joint  of  the  niniculus  is 
longer  than  tbe  second ;  2-7  gradually  a  little  stouter,  rounded  in  form  ; 
<dub  small,  oval  pointed,  pubeaceut. 

1.  P.  carinatuB  Boh.,  Bch.  Cure,  vi,  834;  Mann.,  Bull.  Mosc.  13S3,  353; 
HHIiput  Krobieulatut  Haon.,  ibid.  1843,  393,  ($). 

Tbct^f  is  smaller  and  narrower  than  the  $  and  haa  the  abdomen  broadly 
and  deeply  concave  in  fVont.  The  color  is  blackiab  brown,  and  in  well 
preserved  specimens  tbe  elytra  are  mottled  wltb  spots  of  yellow.brown 
small  naiTOw  bair-like  scales.     Length  &-B  mm  ;  .34-.43  inch. 

HYPOMOLTX  n.  g. 
Body  elongate,  ovate,  broader  behind,  proportioned  nearly  as  in  tbe 
Alophidffi  (_7^riealophui).  Beak  as  long  as  the  prolhoraK,  rather  stout, 
slightly  curved,  coarsely  punctured  with  deep  triangular  anieocular 
groove  at  the  side,  and  three  foint  carinte  above ;  antennal  grooves  ex- 
tending to  the  lower  edge  of  tbe  eyes,  which  are  transverae,  rather  small, 
and  not  very  finely  granulated.  Prolboraz  without  postocular  lobes,  pro- 
stemum  broadly  emarginate  in  treat,  and  tVlnged  with  long  yellow  cilin. 
Hesostemuro  as  long  as  the  first  ventral  segment  Ventral  segments  less 
unequal  than  in  tbe  other  genera  ;  fifth  but  a  little  longer  than  fourth  ; 
firet  suture  obtusely  angutaled  at  the  middle.  Thighs  scarcely  clavate, 
sinuate  beneath  near  tbe  tip,  not  toothed  ;  tibiee  slender,  feebly  sinuate  on 
the  inner  side,  armed  with  a  strong  apical  hook.  Tbe  first  and  second 
joints  of  the  funiculus  are  elongate  and  equal,  3-6  rounded,  shorter;  seventh 
broader  and  larger,  almost  forming  part  of  the  club,  though  less  so  than 
in  H^lobitt*. 

1.  H.  pinloola.  Hyiobiui  pinieola  Couper,  Trans.  Lit.  and  Historical 
8oc  Quebec  1864. 

L^ce  Superior,  Hudson  Bay  Terr.,  Canada,  Mentioned  by  me  in 
Agassiz  Lake  Superior,  as  Hylobiut  herot,  but  not  described.  A  fine  species, 
with  the  prothorax  rather  Bmall,  sub-serrale  on  the  sides,  very  coarsely 
punctured,  thinly  clolbed  with  coarse  hair,  carinate  in  fhint  ;  tbe  elytra 
densely  punctured,  mottled  with  small  spotsof  yellow  hair;  strite  composed 
of  large  elongate  deep  punctures.    Length  18.G  mm  ;  G,3  inch. 

PAOHYLOBrcra  n.  g. 

I  have  separated  as  a  distinct  genus  Byiobitu  pictviyra*,  which  differs 
greatly  from  the  other  species  by  the  ttblte  being  much  shorter  and  stouter, 
and  expanded  at  the  tip,  so  that  the  corbelsor  surface  Included  by  the  double 
edge  on  tbe  outer  apical  margin  is  much  wider  than  in  the  other  genera 
of  tbe  tribe.  The  beak  Is  as  long  as  tbe  prothorax,  rather  stout,  not  curved, 
feebly  sulcate  in  ftnnt  of  the  eyes,  antennal  grooves  attaining  the  middle 
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of  the  eyes,  which  are  large,  tmuveree,  and  not  flaely  granulated.  Anten- 
nas Rtout,  t^iculus  with  rather  short  joiote,  becoming  gradually  broader, 
seventh  fonning  port  of  the  club,  first  naA  second  joiDis  veiy  little  longer 
than  the  following  ones.  UesosterDum  a  little  longer  than  the  fint  ventr*!. 
which  is  longer  than  the  second;  flrst  suture  broadly  angulated  at  the  mid- 
dle. Thighs  clavate,  very  strongly  toothed.  Prostemum  broadly  emar- 
ginate  In  front,  and  fringed  with  long  yellow  cilife ;  poetocular  lobes  feeble. 
Legs  stout,  thighs  clavate,  sinuate  beneath,  and  armed  with  a  large  tooth ; 
Ubie  suddenly  dilated,  strongly  sinaale  on  the  inner  side  above  the  middle 
.and  expanded  at  tip.  corbels  broad,  smooth,  lateral  terminal  hook  very 
large.  Mandibles  quite  different  in  form  ftam  those  of  the  other  genera, 
flattened,  so  that  the  tooth  which  is  inferior  in  the  other  genera  become* 
anterior;  the  nnder  surface  is  slightly  concave,  the  upper  one  feebly  convex, 
and  the  inner  margin  is  obtusely  S-toothed. 

1.  P.  plclvoruB  Liparutpie.  Germ,,  Ins.  Not,  811;  Byhbiiu pie.  Boh., 
Sch.  Cure,  ii,  S40. 

Abundant  under  pine  baric,  in  the  Southern  States,  less  tVequcnt  in  the 
Middle  Stales. 

BTTIiOBIUS  Sch. 

The  genus  as  here  restricted,  will  contain  only  those  spedes  In  wbich  the 
mandibles  are  normal  in  form,  the  anlennte  stout,  with  the  seventh  Joint  of 
the  fOniculua  broader  and  forming  part  of  the  club ;  the  eyes  are  ratber 
large  and  transverse  ;  the  anteocular  grooves  are  broad  and  shallow.  The 
poslocular  lobes  are  large,  and  the  pniBtemum  deeply  emargtnste  in  fW>nt 
and  fringed.  The  melasterunm  is  as  long  as  the  first  ventral.  The  thighs 
are  clavate,  sinuate  beneath  and  strongly  toothed  ;  tibiK  slender,  sinuaM 
on  the  inner  side,  corbels  narrow  ;  terminal  hook  strong.  The  second  and 
fifth  ventral  segments  are  each  as  long  as  the  third  and  fourth  united,  and 
the  first  snture  Is  broadly  angulated  at  the  middle. 

I.  H.  pales  Boh.,  Bch.  Cure,  ii,  840;  Cweulie  paUi  Herbet,  EiifeT,  vil, 
81;  pi.  99,  1. 10;  Piiiodei  macellui  Qerm..  Ins.  Nov.  319  ;  Harris,  Ins.  Inj. 
beg.  ed.  ult.,  70,  (larva). 

Lake  Superior  to  Florida,  abundant  under  pine  bark.  The  head  Is  very 
densely,  though  not  coarsely  punctured,  and  is  nearly  opaque  ;  the  protho- 
rax  is  coarsely  and  rugosely  punctured.  The  pubescence  of  the  elytral  spou 
la  sometimes  yellow,  sometimes  gray.    Length  6.S-10.8  mm.  ;  .2T-.4  inch. 

3.  H.  oonfuauB  Elrby,  Fauna  Bor.  Am.  It,  196. 

Lake  Superior.  Closely  resembles  the  smaller  varieties  of  the  preceding, 
but  the  head  is  shining,  and  less  densely  and  rather  more  coarsely  punc- 
tured. The  punctures  of  the  protborax  are  also  less  confluent,  and  the 
sur&ce  less  plicate.  The  pubescence  is  nearly  white.  Length  6.8  mm.  ; 
.27  inch. 

S.  H.  fwrtip'"-  Boh.,  Sch.  Cure.  11,  340. 

Unknown  to  me  ;  described  as  larger  than  H.  paUt  with  the  head  dis- 
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tuitly  punctored,  uid  the  elyti*  without  ipoto  of  pnbeBceuce.    Perhaps 
Identical  with  H.  eon/Wtw,  in  which  cue  the  name  has  precedence. 

4.  H.  stupiduB  Boh.,  8ch.  Cure,  ii,  389. 

Georgia.  Unknown  to  me ;  quite  dladnct  by  the  Barrow  and  feebly 
pnncUiTed  eljrtnl  strite. 

HILIFU8  Genn. 

This  genus,  hugely  developed  iu  tropical  America,  iB  repreiented  by  a 
ringle  r«re  species  found  in  Georgia  and  Florida.  Except  that  the  spe- 
cie* of  this  genus  are  mottled  with  spots  of  very  small  white  scales,  not 
bails,  and  that  the  seventh  joint  of  the  fiinlculus  is  not  connected  with  the 
dab,  the  dUterences  between  it  and  Eylcbivi  are  rather  comparative  than 
abeolnte. 

The  beritiH  cylindrical,  and  more  curved,  without  anteocular  grooves  ;  the 
anlennal  grooves  terminate  at  a  greater  distance  from  the  mouth;  the  eyes, 
postocnlar  lobes  and  emarginatlon  of  the  proRternum  are  similar.  The 
thighs  ar«  equally  cUvate,  and  sinuate  beneath,  but  the  tooth  Is  much 
larger  and  broader ;  the  tlbiffi  are  compressed,  bent  Inwards,  equally 
BtroDgly  armed  with  a  terminal  hook,  but  much  less  sinuate  on  the  inner 
■idfc  The  flist  ventral  suture  is  deeper,  and  more  strongly  angulated  at 
the  middle.  The  sculpture  is  much  coarser  and  sparser,  and  the  spaces  be- 
tween the  large  punctures  are  smooth  and  polished. 

H.  Bqnamosus  <Lec),  Ann.  Lye.  NaL  Hist.  New  York,  t,  171;  pi. 
xi,  f.  101  iPit»od«*y,  Boh.,  Sch.  Cure,  ill,  161. 

Georgia  and  Florida,  under  pine  bark.  A  beautlRil  bladi  insect,  with  a 
bioad  white  lateral  vitta  on  the  prothor&x,  and  a  very  Irregular  one  on  the 
elytra,  with  many  scattered  small  spots,  densely  clothed  with  depressed, 
rery  small,  round,  chalky  while  scales.  Punctures  of  elytra  very  large, 
distant,  interapaces  smooth,  shining,  except  where  covered  with  scales. 
Length  14.4  mm;  .57  inch. 

BUDOOIMTJS  Sch. 

The  beak  in  this  genus  is  cylindrical,  nearly  straight  and  as  long  as  the 
prothons;  there  are  no  anteocular  grooves;  the  antennal  grooves  reach 
the  middle  of  the  front  margin  of  the  eyes,  whichare  large  and  transverse. 
The  Sret  and  second  joints  of  the  fbnicle  are  elongated  and  equal;  3-7 
shorter,  gradually  a  little  wider,  club  elongate  oval,  annulated  pubescent. 
Proatemum  fringed  in  fhjnt  and  broadly  emarginate,  postocuiar  lobes 
hroad.  Hetasternum  as  long  as  the  first  ventral;  third  and  fourth  ventrals 
U^tber  equal  to  the  second  or  fifth;  ficvt  suture  nearly  straight.  Legs 
slender,  thighs  unarmed,  tibise  straight,  not  compressed,  armed  with  a 
strong  terminal  book. 

Bu.  Matmerbeimli  Boh.,  Sch.  Cure,  ill,  241. 

New  York  to  Georgia:  rare.  A  conspicnous  species  of  elongate  form, 
clothed  with  small  brown  scales;  the  protborax  striped  with  pale,  and  the 
elytra  with  conspicuous  pale  spots  on  the  founh  interspace,  which  Is  also 
clouded  with  black.     Length  lO.B — .IS  mm.;  .41— .S  inch. 
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PI8SODB8  Genn. 

The  Bpeclea  of  this  genus  have  almost  the  appearonce  of  small  Syhbittt, 
but  differ  remarkahlj  by  the  following  characters: 

The  beak  is  more  slender,  cjllndrical,  without  an teocnlar  groovesi  eyes 
Hmall,  oearlj  round;  antenns  with  the  f\iniculuB  more  slender,  and  the 
greater  part  of  the  club  shining,  eparsel;  pubescent,  and  destitute  of  senal- 
tive  surface,  not  distinctly  annalated;  prt^stemum  not  emarginate  in  fWint, 
without  postocular  lobes.  Hetasternum  as  long  as  the  fiist  vential;  third 
and  fourth  ventrals  together  shorter  than  second;  Brst  suture  obliterated  at 
the  middle  and  widely  angulated.  Front  coxee  slightly  separaled  by  the 
proelemum;  legs  rather  slender,  thighs  not  toothed,  tibiffi  straight,  slightly 
compressed,  terminal  hook  strong,  but  proceeding  rather  fh)m  the  outer 
than  inner  part  of  the  apex  of  the  tibist;  corbels  wanting. 

I  am  not  satisfied  with  the  position  of  Ibis  genus,  and  am  disposed  to 
believe  that  it  should  be  placed  as  a  separate  tribe.  Thomson  (gkand.  Col. 
Tii,  218)  associates  it  with  Traehodei,  but  there  does  not  appear  to  me  any 
resemblance  between  the  two.  The  definition  of  his  tribe  Pitiodiaa  doefl 
not  at  all  apply  to  TToehodai,  in  which  the  metastemum  is  very  short,  and 
the  club  of  the  antenna  entirely  pubescent  and  sensitive. 

These  insects  live  under  bark  of  pine  trees,  and  are  sometimes  very  iqja- 
rious.    There  are  evidently  seveiai  species  in  our  fauna,  but  the  differences 
are  not  very  obvious,  and  it  is  quite  possible  that  a  careful  comparison  with 
foreign  species  might  reduce  the  number  now  recognized  aa  distincL 
Prothorax  broader  than  long,  more  suddenly  narrowed 
In  l>ont,  and  more  strongly  constricted,  slightly  bi- 
sinuste  on  the  sides;  dorsal  carina  distinct;  altern- 
ate interspaces  of  the  elytra  more  elevated 3. 

Prothorax  not  broader  than  long,  more  gradually  nar- 
rowed in  fhmt,   and  feebly  constricted;  broadly 

rounded  on  the  sides,  dorsal  carina  variable 8. 

2.  Elytra  with  a  broad  posterior  transverse  band  of 
yellow  pubescence,  becoming  whit«  towards  the  su- 
ture; prothorax  less  coarsely  rugoaely  punctured. .  L  strobl. 
Similarly  colored  ;  prothorax  more  coarsely  and  less 
rugosely  punctured;  alternate  interspaces  more  dis- 
tinctly elevated 3.  costatus, 

Prothorax  more  densely,  less  rugosely  punctured,  outer 

Btriffiof  elytra  lees  distinct 8.  flofioiatufl. 

8.  Hind  angles  of  prothorax  rectangular 4.  affinla. 

"  "  "        obtuse 6.  dubiuB. 

"  "  "         rounded 6.  rotundatUA 

1.  P.  Btrobi  Peck,  Mass.  Agr.  Joum.  1817,  Iv,  SOS,  (.Rhynehanwy,  Say, 
Cure.  14;  ed.  Lee.  I,  337;  Harris,  Ins.  InJ.  Veg.  ed.  ult.,  73;  Pi*»o4e* 
M  Oerm.,  Ids.  Nov.  818. 
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Lkke  Superior  to  Georgia.  I  c&n  see  no  reaaon  for  considering  the  two 
names  to  represent  diHtinct  species,  as  h^s  been  done  by  Oemmioger  and 
Harold,  and  by  Crotch. 

2.  P.  ooetatUB  Mann.,  Bull  Mosc.  18S3,  ii.  363. 
Alaska  and  Oregon.  A  beau^f\)l1y  preserved  specimen  from  California, 
which  I  refer  to  this  species  on  account  of  Its  form  and  sculpture,  has  the 
■ides  of  the  prothorax  clothed  with  snow-white  scales,  and  the  posterior 
bkQd  of  the  elftn  very  broad,  becoming  white  towards  the  suture,  Just.as 
in  the  preceding  species.  In  the  other  species  the  scales  seem  to  be  all  yel- 
low, and  the  markings  much  smaller. 
S.  P.  ftMciatufl,  n.  sp. 

Blackish-browD,  thinly  sprinkled  with  yellowish  hairs  and  small  scales  ; 
beak  strongly  punctured,  slender,  not  carinate  ;  prothorax  not  wider  tlian 
long,  gradually  narrowed  in  front,  broadly  rounded  on  the  sides,  distinctly 
broadly  constricted  at  tip,  hind  angles  rectangular  ;  disc  densely  and  con- 
flaently  punctured,  olMoletcly  carinate,  sides  clothed  with  yellow  scales, 
narrow  dorsal  line  and  four  small  spot«  in  the  usual  position  yellowish  ; 
elytra  with  a  broad  band  before  and  another  behind  the  middle  yellowish, 
the  latter  whitish  towards  the  suture  ;  inner  strife  deeply  and  irregularly 
punctured,  outer  ones  less  distinct,  interspaces  densely  rugoseiy  punctured, 
third  and  flflh  slightly  prominent.     Length  7-0  mm.;  .28-.8G  inch. 

Two  specimens,  Oregon.  Seems  to  diffe^  from  P.  ilrobi  chiefly  by  the 
tboroi  l>eing  longer,  less  coarsely  punctured,  and  less  rounded  on  the  sides; 
by  the  beak  lieing  somewhat  stnuler,  and  by  the  elytra!  bands  more  trans- 
Terse  and  less  oblique  towards  the  sides. 

4.  P.  aSlnis  Bandall,  Bost.  Joum.  Nat.  Hist,  ii,  24. 

Zjake  Superior,  Canada,  and  Kew  Hampshire.  Distinct  from  the  pre- 
ceding species  by  the  prothorax  narrower,  and  less  constricted  in  front  ; 
from  the  two  following  species  by  the  hind  angles  being  rectangular.  The 
disc  of  the  prothorax  is  coarsely  and  somewhat  rugoseiy  punctured,  much 
•s  in  P.  eoilatut,  but  the  strife  are  composed  of  larger  punctures,  and  the  - 
interspaces  are  quite  flat.  The  scales  ore  all  cream  color,  and  the  posterior 
band  is  narrow  and  imperfect. 

5.  P.  dublus  Randal],  Bost.  Joum.  Nat  Hist,  ii,  24. 

Same  range  as  the  preceding,  from  the  smallest  specimens  of  which  it 
diflers  chiefly  by  the  sides  of  the  prothoraz  converging  a  little  near  the 
hind  angles,  which  thus  become  somewhat  obtuse.  There  is  also  some 
diOerence  in  the  scales  on  the  elytra,  which  In  woll-preserved  specimens 
are  more  diffused,  with  the  markings  less  deflned. 

e.  P.  rotundatus,  n.  sp. 

This  species  quite  resembles  in  size  and  form  P.  dubiui,  except  that  the 
udes  of  the  prothorax  are  more  rounded  beliind,  so  tliat  the  basal  angles 
become  still  more  obtuse  and  rounded.  The  prothorax  is  more  densely 
punctured,  and  the  alternate  interspaces  of  the  elytra  are  slightly  elevatedi 
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the  transrene  wUte  spot  behtod  the  middle  is  enull,  and  placed  ne*nr  the 
middle  than  in  the  other  spedeB.  .  Length  5.7  mm. ;  .235  inch. 
One  Bpedmen.  Lake  Superior. 

Tribe  IV.  VLBOHIHI. 

The  character  which  diednguishes  thii  from  all  neighboring  tribea,  la 
that  tbe  elytra  are  lew  extended  on  the  flanks  of  the  meUthorai  and  abdo- 
men,'B0  that  the  lateral  angles  of  the  first  ventral  segment  become  visible. 
The  body  ii  never  very  etont,  and  nrequently  is  almost  linear.  The 
gular  peduncle  is  sometimes  short,  sometimes  long,  emarginate  at  tip ; 
mentum  large,  flat :  tlgula  feebly  or  not  prominent ;  palpi  much  less  de- 
veloped ttian  in  Hglobiini.  Tibtfe  more  or  less  mucmnate  at  tip;  artlcalar 
surfece  lateral;  corbels  wanting;  claws  connate  at  base,  or  at  least  approxi- 
mate. Antennte  sometimes  feebly  geniculate  ;  Joints  of  fUnicle  gradually 
broader  ;  club  elongate  oval,  annulated,  pnbescent  and  sensitive. 

The  other  characters  are  variable.  Tbe  beak  is  either  short  and  thick, 
or  long  and  cylindrical;  the  tarsi  are  dilated  »nd  spongy  beneath,  with  tbe 
third  Joint  broad  and  bilobed,  or  only  haii;,  with  the  third  joint  shorter 
and  emarginate.  The  flrst  and  second  ventral  segments  are  long  and  con- 
nate ;  in  the  elongate  species  the  other  segments  are  moderately  long  ;  in 
the  species  with  thick  short  fieak  they  are  shorter.  The  antenuffi  are  in- 
serted at  a  variable  distance  from  the  tip  of  the  beak. 

Sexual  diOerences  are  not  apparent  In  the  short  beaked  species  ;  in  some 
of  the  elongate  forms  the  beak  is  longer  in  the  female. 

Qradational  characters  are  observed  in  the  form  of  the  beak,  antenna, 
tarsi  and  claws,  varying  by  almost  insensible  degrees,  so  as  to  render  the 
classiflcation  of  this  tribe  very  difficult.  After  several  efibrls,  I  am  only 
able  to  offer  the  following  table  for  the  Identiflcatjon  of  the  genera  I  have 
examined: 

Beak  flat,  stout,  more  or  less  grooved,  somewhat  dilated  at 
tip  ;  prothorax  angulated  on  the  aides  near  the  tip,  then 
suddenly  constricted.  Antennte  rather  stout,  feebly 
geniculated  ;  ventral  segments  3-5  shorter  than  in  the 
subsequent  genera.  Tarsi  usually  not  spongy  beneath, 
in  which  case  the  third  joint  is  emarginate,  not  bilobed...  3. 

Beak  cylindrical,  ratber  stout,  not  dilated  at  tip ;  protborax 
usually  not  angulated  at  the  side ;  ventral  segments  3-5 
not  so  short;  tarsi  usually  spongy  beneath,  claws  connab 


4. 


Beak  cylindrical,  varying  in  length,  generally  smoother 
than  in  the  preceding  genera;  antennte  less  approximate 
to  the  tip;  prothorax  not  angulated  at  the  sides;  ventral 
segment  3-S  not  very  short;  tarsi  spongy  beneath,  third 
Joint  broad,  bilobed  ;  claws  connate  at  base;  second  joint 
of  funicle  equal  to  first UXUB. 
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2.  pRHtemam  without  sptDes  ia  front  of  the  COXEC,  3. 

PrMtemum  anned  with  short  spines  in 

flront  of  the  comb OENTBOCLBONtJS. 

3.  Beakstrongly  carinate.  thirdjointof  hind 

taral  not  spongjr  beneath BTEPHANOOEiEONUS. 

Beak  feeblf  carinat^  third  Joint  of  bind 
t&ni  brood,  tpongf  beneath CLEOITOPSI8. 

4.  Hind  tarsi  with  third  joint  shorter,  emar- 

ginate,  not  Bpongj  beneath OLEOITAS^IS. 

Hind  tai«  with  third  joint  hronder,  bl- 

lobed.  apong;?  beneath OLEONUS- 

OBNTKOCIiBOKtTS  n.  g. 

Body  oblong,  more  robust  than  usual  in  this  tribe,  above  very  coarsely 
sculptured.  Beak  stout,  somewhat  longer  than  the  head,  a  little  wider  at 
tip,  usually  caiinate,  and  broadly  bisulcate  above,  tip  not  emargiuAtc; 
antennal  groOTes  suddenly  defleited,  commencing  not  Tery  near  the  lip. 
Ucntum  large,  flat,  gular  peduncle  very  short  and  broad ;  neck  finely  trans- 
versely striate,  with  a  deep  median  groove;  eyes  transverse,  acute  beneath, 
finely  granulated.  Anienne  geniculate,  scape  slender,  equal  to  funiculus, 
which  has  six  distinct  joints,  first  and  second  nearly  equal,  third  to  sixth 
ehoiter,  roimded,  seventh  forming  part  of  the  club.  Proihoras  wider  than 
long,  sides  parallel,  suddenly  and  strongly  angnlated  near  the  tip,  which  is 
then  strongly  narrowed  and  constricted;  poetocular  lobes  brood,  fringed; 
prostemnm  flattened,  with  an  acute  tubercle  in  front  of  each  coxa;  there 
are  also  two  small  prominences  between  the  coxa.  Uesostcrnum  shorter 
than  first  ventral;  intcrcoxal  process  of  abdomen  broad  rounded;  3-5  seg- 
ments together  scarcely  longer  than  second.  Legs  moderate,  terminal 
hooks  of  tibise  small;  laisl  hairy  but  not  spongy  beneath;  hiud  tarsi  uith 
second  joint  a  little  shorter  than  first,  third  one-half  shorter,  deeply  emar- 
ginate;  claws  approximate,  not  connate. 

Conspicuous  by  the  form  of  the  prothorax,  and  very  rough  sculpture  of 
upper  Biirlace.  The  spedes  are  rare,  and  may  be  distinguished  as  follo^vs: 
Elytra  coarsely  punctato«trial« 2. 

"      more  finely    "  "     ;  beak  notcarinale 4.  moUtor. 

2.  Pubescence  intermixed  with  short  hairs 8. 

"                  "            "    long     "    ;  alternate  in- 
terspaces of  elytra  elevated 1.  pilosos. 

3.  Beak  strongly  cariuau 2.  ansularis. 

"     feebly         "      3.  poroBua. 

1.  O.  pilOBiiB,  n.  ep. 

DUck,  npper  surface  of  beak,  and  above  the  eyes,  sides  of  proihorax, 
and  greater  part  of  elytra  densely  clothed  with  gray  hair,  intermixed  with 
long  erect  yellowish  hairs;  head  and  beak  coarsely  punctured,  the  latter 
with  two  broad  grooves  and  an  obtuse  median  carina;  protbonix  covered 
with  large  very  deep  fovee,  sub-carinate  at  the  middle  and  depressed  at  base, 
sides  broadly  subsinuate;  elytra  with  rows  of  very  large  ptmctures,  alter- 

FBOC.  AJCSR.  FBILOe.  80C.  XT.  99.  8 
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nate  inUTBpocee  elevated ;  two  transTerso  denuded  baodn  reach  neither  Botare 
normal^;  beneatli  gray  pubcacent,  with  black  dou.  Length  11.6  mm.; 
.40  inch. 

California;  one  ipedmen,  given  me  by  Mr.  A.  Murray. 

S.  C.  anffularls.  Oleontu  ang.  Lee.  Col.  Eansaa,  p.  IS.  pi.  1,  f.  13. 

Kansas:  specimens  in  my  collection  and  in  Dr.  Horn's  differ  from  the 
preceding  by  the  liairs  Intermixed  with  the  pubescence  being  short;  tlic 
beak  is  more  Btrong]y  carinate,  the  sides  of  the  prothorax  le«8  ^nate,  and 
the  alternate  Interepaces  of  the  elytra  scarcely  elevated. 

3.  O.  poroaus,  n.  sp. 

Black,  clothed  with  grayiali  sod  yellowish  pubescence,  with  short  haira 
intermixed;  beak  cnarsely  punctured,  with  a  feeble  short  carina  at  the  mid- 
dle, and  two  abort  shallow  grooves  ;  sides  of  prothorax  nearly  strdght 
behind  the  poetapical  angle;  elytra  with  rows  of  very  large  punctures, 
interspaces  scarcely  unequal;  two  indistinct  daAeTlranaverBe  bands.  Length 
11.5  mm. ;  .45  inch. 

One  specimen,  Cape  San  Lucas,  Lower  California^  Mr.  Xantus.  The 
elytral  striffi  are  composed  of  larger  and  less  approiimate  punctures  than 
in  C.  anguXari*. 

4.  O.  molitor.  Oleonv  molitor  Leo.  Proc  Acad.  1858,  78. 
California  and   Arizona.      The   pubeecence  is  very  dense,    and    scal« 

like,  not  mixed  with  bain,  and  is  very  easily  abraded  The  sculpture  ia 
much  less  coarse  than  in  the  other  species,  and  the  postaplcal  angles  of  the 
prothorax  are  leas  prominent 

STEPHANOOtHONUS  Motach. 

The  essential  characters  of  this  genus  consist  in  the  prostemum  without 
spines  in  fh>nt  of  the  coxie,  the  postaplcal  angles  of  the  prodborax  obtuse 
or  rounded,  not  at  all  prominent  as  in  CentroeUonut ;  the  autennte  are 
stout,  feebly  geniculate;  first  joint  of  funiculus  longer,  second  only  equal 
to  the  third,  seventh  forming  part  of  the  club.  Beak  rather  stout,  strongly 
carinate;  tarsi  hairy  beneath,  not  spongy  (except  the  third  joint  of  the 
ttoBt  and  middle  pairs);  hind  tarsi  with  first  and  second  Joints  elongated, 
third  shorter,  emarginate,  not  bilobed,  claws  connate  at  base. 

Humeri  obliquely  truncate 1.  plumbeus. 

Humeri  Totmded 2,  orlstatuB. 

1.  B.  plombetus,  n.  sp. 

Black,  thinly  clothed  with  nearly  tmiform  whitish  floe  pubescence,  pro- 
ducing a  leaden  lustre;  beak  stout,  shorter  than  the  prothorax,  strongly 
carinate,  carina  extending  upon  the  head,  but  not  to  the  tip  of  the  beak; 
broadly  snlcate  each  side,  separated  tma  the  head  by  a  transTeiBa  con- 
cavity, confluently  and  finely  punctured,  lateral  space  in  front  of  the  eyes 
with  a  few  very  large  punctures.  Prothorax  quadrate,  suddenly  narrowed 
near  the  tip,  and  transveracly  impressed  at  the  aides,  postocular  lobej 
scarcely  (ringed,  poslapical  angles  rotmded,  sides  nearly  parallel,  bare 
broadly  emarginate  in  two  arcs  of  a  Giide,  middle  angle  not  rounded;  disc 
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flnelf  densely  punctured  with  l)irge  scattered  punctures,  darker  at  Ibe  mid- 
dle than  at  the  aides,  carinate  in  tioat  of  the  middle  but  imprestaed  behind. 
Eljrtn  with  humeri  obliquely  truncate,  base  not  coDcave,  sidos  subsinuate, 
obliquely  prolonged  behind,  surface  densely  finely  punctured,  stri«  com- 
posed of  moderate  sized  panctures,  with  faint  indicationB  of  two  oblique 
bands,  and  &  small  denuded  polished  spot  near  tiie  tips,  which  are  separately 
rounded,  or  subacute.    Length  0-11  mm.;  .35-. 45  inch. 

North  shore  of  Lahe  Superior ;  New  Mexico.  I  have  inadvertently 
mentioned  this  species  in  the  list  of  Coleoptera  of  Lake  Superior  as  C.  ob- 
liquMt,  a  European  species  which  is  quite  different. 

3.  S.  otistatufi,  a.  sp. 

Black,  densely,  finely  punctured,  clothed  with  while  pubescence;  beak 
strongly  carinate,  carina  ending  anteriorly  in  a  fovea,  prolonged  backwards 
upon  tbe  head,  broadly  and  deeply  sulcate  each  side,  lateral  edges  acute, 
well  de6ned,  upper  surface  sparsely,  sides  more  densely  coarsely  punc- 
tured- Frothorax  of  the  same  form  as  in  the  preceding,  but  the  posLocular 
lobes  have  a  sbort  fringe  of  hair,  tbe  sides  are  nearly  straight  and  parallel, 
the  base  is  less  emarginate,  and  the  basal  and  medial  angles  are  less  promi- 
nent; the  pubescence  seems  denser  at  the  sides  than  on  the  disc;  sculpture 
as  in  &  planiieiM.  Elytra  with  striai  of  smaller  and  more  approximate  punc- 
Inrca;  humeri  not  obliquely  truncate,  but  rounded  and  not  prominent,  sides 
feebly  rounded,  not  subsinuate,  less  distinctly  obliquely  prolonged  near  the 
lips  which  are  conjointly,  not  separately  rounded;  traces  are  seen  of  two 
dark  oblique  bands.     Length  13  mm. ;  .60  inch. 

One  specimen,  Utah,  Dr.  *  Horn.  Easily  known  lij  the  well  defined 
lateral  edge  of  the  beak,  and  tbe  different  form  of  the  elytra.  The  pubes- 
cence is  less  fine  and  more  dense  than  in  S.  plaml>tv». 

CLEONOPSIS  n.  g. 

I  have  been  obliged  to  separate  as  a  distinct  genus,  one  species  found  in ' 
Texas  and  Colorado,  which  differa  from  Cleonutbystouterandflattcrbeak, 
tbe  form  and  method  of  colotstion,  and  by  the  Joints  of  the  fhniculus  of 
tbe  antcnnte,  3-6  being  more  closely  united.  It  diSers  from  Stephanocle- 
cmiu  by  the  hind  tarsi  broader,  the  third  joint  not  shorter,  deeply  bilobcd, 
with  tbe  lobes  spongy  beneath.  I  cannot  identify  it  with  any  of  the 
numerous  genera  mentioned  by  Mr.  Chevrolat,  though  it  would  quite 
poasiMy  enter  into  one  of  them. 

1.  C.  pulvereua.  Ckonui  pule.  Lee.  Col.  Kansas  and  New  Mexico,  19. 

Three  specimens.  A  rather  stout  species,  proportioned  somewhat  like 
C.  tmUMtnt,  but  with  the  prothorax  suddenly  tubulate  in  front,  with  a 
very  brood  discoidal  block  stripe,  wider  behind,  and  three  oblique  dark 
spots  on  e*cb  elytron.  The  beak  is  a  little  more  tlian  twice  as  long  as  wide, 
verjooarsely  punctured,  feebly  carinate,  with  slight  traces  each  side  of  two- 
grooves  ;  the  second  Joint  of  the  fbniculus  is  shorter  llian  the  firet,  but 
somewhat  longer  than  the  third.    The  basal  margin  of  the  elytra  is  muck 
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thickened  and  elevated,  the  base  just  behind  the  margin  U  Impreseed,  Tbe 
Bculcllura  is  quite  evident,  and  rather  oamiw.  The  baae  of  the  prothoisx 
is  obliquul;  emarginate  each  side,  and  the  middle  lobe  longer  than  UEoal, 
with  the  angle  rounded. 

OLEOOTTS  Sch. 

Although  the  following  species  differ  in  minordetailsof  Btruclure,  vhich 
by  some  enlomologistH  are  regarded  aa  of  generic  value,  there  is  such  a 
general  rescniblanec  in  appearance  and  in  the  more  Important  characters, 
.  tliat  it  seems  more  nalural  to  regard  them  as  constituting  one  genus.  I  am 
tiie  more  coDlinued  in  this  belief  from  the  Impossibility  of  placing  ttiein 
with  any  satisfaction  in  tbe  groups  establialied  on  the  species  of  the  other 
continent,  themselves  very  indefinite  in  extent. 

I  would  therefore  include  under  this  head  all  the  species  in  our  fauna  in 
which  the  beak  is  stouter  than  in  Lixui,  but  not  dilated  at  tip  ;  tbe  gular 
peduncle  is  not  so  broad  and  short  as  in  the  preceding  gcnen,  but  is  shorter 
than  in  Ltxai;  there  is  a  ditTerence  between  the  species  in  this  character, 
it  being  longer  in  proportion  to  the  increasing  slendemcss  of  tbe  beak. 
The  front  and  middle  tarsi  are  broad,  the  third  joint  at  least  spongy  and 
biiobed  ;  the  hind  tarsi  are  hairy  iicneath  in  tlie  first  division,  but  broad 
and  spongy  in  the  second.  The  general  tendency  of  the  pubescence  is  to 
form  longitudinal  stripes,  and  not  transverse  or  oblique  bands.  The  body 
is  elongated,  resembling  Lixas. 

Our  species  may  be  thus  tabulated  ; 

A.  nind  tars!  with  third  joint  incompletely  spongy   beneath,  deeply, 
emarginate,  feebly  biiobed.    APLEtrnua  Chevr. 

Prothorax  gradually  narrowed  towards  the  tip...  2. 

"        suddenly  narrowed    towards  the    tip ; 

sides  sub-sinuate 1.  collaris. 

'2.  Beak  moderately  strongly  carinate ;   front  not 

impressed 3. 

Beak  less  strongly  carinate ;  tVont  transversely 

impressed 4. 

:3.  Beak  feebly  carinatei  front  not  impressed;  elytra 
with  broad  black  sutural  and  discoidal  vithe, 

speckled  with  white 3.  trivittatua, 

Elytra  uniformly  clothed  with  yellowish  pubes. 
ceaee 3.  inomatus. 

4.  £lytral  vittiB  irregular 4.  frontalis. 

"         "     narrow,  regular 5.  virgS'tus. 

5.  Elytra  pubescent  with  the  first,  second,  sixth 

and  seventh  interspaces  darker O.  quadrllineatus. 

B.  Hind  tarsi  with  third  joint  spongy,  broad,  deeply  biiobed. 
Prothoraz  earinate  before  the  middle 3. 

"        not  carinate  before  the  middle 3. 
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2.  Pubescence  abort,  pniinoee 7.  oanesoens. 

'•           longer  and  coarser 8.  puberulus. 

9.  Prothoisi  sparaely  coarBely  punctured 6.  oarlnloollls. 

"          cribmte  ;  eljiral  punctures  approximate  10.  vlttatuB. 

Pmthorax  spanely  cribrate;  punctures  distant  11.  eparsus. 

1.  O.  coUaria,  a.  sp. 

Black,  thickly  dotbed  witli  abort  dirt-colored  pubescence  ;  beak  not  di- 
lated at  tip,  sides  suddenly  dcflexed,  nearly  fltit  above,  witli  a  very  fine 
sligiitlj  elevated  line,  gnKlually  becoming  impressed  in  front,  and  not 
reaching  the  tip,  ending  Iwliind  in  n  small  fronlal  fovea.  Prothora:i  wider 
than  long,  sides  irregularly  rounded,  bent  obliquely  inwards  near  the  liase, 
suddenly  rounded  and  narrowed  near  the  apex,  wtiicli  is  bi.tinuate,  and 
strongly  impressed  al  tbe  sides  ;  disc  sguirscly  cribrate,  obsoletely  carinate 
before  tbe  middle,  very  deeply  excavated  behind,  sides  witb  a  curved  im- 
pression which  makes  the  outline  sinuate  when  viewed  froui  above.  Ely- 
tra each  with  a  deep  rounded  BUb -basal  impression,  and  an  oblique  lateral  one 
Bt  about  one-fourth  of  the  length  ;  slria;  composed  of  large  somewhat  dls- 
t&nt  punctures,  which  appear  somewhat  unequal  in  si^e,  as  they  are  more 
or  less  covered  willi  the  pubescence  ;  the  first  and  marginal  interepaces 
•eem  to  be  tesselated  witb  darker.  Beneath  clothed  with  dirt-colored  pu- 
bescence and  speckled  with  !i!nek.    Length  11  mm. ;  .4r>  inch. 

One  specimen  tram  Colorado.  Dr,  Horn.  The  tVont  and  middle  tarsi 
are  spongy  beneath,  witb  the  third  Joint  broad  and  bilobed  ;  the  hind  tarsi 
are  not  spongy,  the  third  joint  is  shorter  than  tbe  second,  but  scarcely 
wider,  and  deeply  eroarginate  rather  than  bitobed. 

2.  O.  trivittatua  Say,  Cure.  10 ;  ed.  Lee.  i,  270 ;  Germ.,  Bch.  Cure. 
li,222. 

Colorado,  rare. 

8.  C.inomatas.  n.  sp. 

Black,  bead'densely  punctured  with  a  few  cnarse  punctures,  beak  coarsely 
ptuictured,  the  latter  distinctly  carinate,  and  marked  with  two  vittce  of 
pale-brown  hair ;  prothorax  longer  than  wide,  gradually  narrowed  from 
the  base  forwards,  feebly  rounded  on  the  sides,  nut  constricted  and  but 
feebly  impressed  on  the  sides  towards  the  tip  ;  base  bisiniiute,  middle  lobe 
broadly  rounded ;  disc  densely  punctured,  sparsely  and  very  coarsely 
punctured,  broadly  but  not  deeply  foveate  at  base,  distinctly  carinate  in  front 
of  tbe  impression,  with  four  striiies  of  pale-bruwn  hair,  the  discoidal  ones 
being  sinuate,  tbe  outer  ones  lateral.  Elytra  without  impression,  humeri 
rounded,  sides  parallel  strife  composed  in  front  of  rather  distant  punctures, 
but  becoming  deflnitely  impressed  toward  the  tip  ;  densely  clothed  with 
rather  coarse  pale  brown  pubescence,  which  is  a  little  thinner  on  the  sec- 
ond and  eighth  interspaces.  Beneath  similarly  pubescenl,  speckled  with 
black.     Length  13.5  mm.;  .53  inch. 

One  specimen.  Owen's  Valley,  California,  Dr.  Horn.    Tbe  hind  tarsi  are 
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rather  wider  tbaa  la  C.  coUaru,  aod  the  third  joint  Ib  more  distinctly  bi- 
lobed,  with  a  portion  of  each  lobe  spongy  beneath.  The  same  character  is 
seen  in  C.  Iritiltattu. 

4.  O.  frontalis,  D.  sp. 

Black,  densely  punctured,  head  sparsely,  beak  coarsely  punctured,  the 
latter  uniformly  pubescent  with  yellowish -gray  liair,  cylindrical,  obsolelely 
carlnate,  broadly  concave  traosverscly  at  base  ;  prothorax  not  longer  than 
wide,  gradually  narrowed  and  feebly  rounded  from  the  base,  which  is  bi- 
sinuate,  with  the  middle  lobe  acute,  tip  not  constricted,  feebly  impressed 
at  the  sides ;  disc  with  four  broad  stripes  of  pubescence,  and  with  scattered 
very  coarse  punctures,  not  distinctly  carinatc,  basal  impressions  oval,  not 
very  deep.  Elytra  with  tliree  broad  basal  impressions,  humeri  rounded, 
sides  parallel,  strite  composed  of  largo  distant  punctures ;  densely  clothed 
with  moderately  fine  yellowish -gray  pubescence,  with  "a  broad  eutural  and 
another  discoidal  stripe  more  thinly  pubescent,  speckled  with  denser  spots. 
Beneath  similarly  pubescent,  thickly  speckled  with  black.  Length  9  mm.; 
.36  inch. 

Wyoming  Territory,  Dr.  W.  A.  Hammond;  Nevada,  Dr.  Horn.  Smal- 
ler and  more  slender  than  G.  trivittatat,  and  quite  distinct  by  the  above 
characters.  The  third  Joint  of  the  hind  tarsi  is  rather  bilobed  than  emar- 
ginate,  and  is  spongy  at  the  tip  of  the  lobes.  The  frontal  concavity  Is 
broad  and  vague,  and  separates  the  head  from  the  beak. 

One  specimen  has  the  beak  distinctly  carinate,  and  the  frontal  impression 
much  deeper,  but  does  not  otherwise  differ. 

0.  O.  TlTEatus,  n.  sp. 

Black,  densely  punctured,  head  sparsely,  beak  coarsely  punctured,  thinly 
pubescent,  sub-carinate.  with  a  broad  transverse  frontal  impression  ;  pn>- 
thorax  a  little  longer  tlian  wide,  4-vittate  with  pubescence,  gradually  nar- 
rowed from  the  base,  scarcely  rounded  on  the  sides,  very  coaraely  cribrate, 
finely  carinate,  basal  impreaaion  very  feeble,  liase  deeply  bisinuate,  middle 
lobe  acute.  Elytra  without  impressions,  strie  composed  of  large  equal  not 
distant  punctures,  tolerably  densely  pubescent,  with  the  second,  sixth,  and 
eighth  interspaces  thinly  pubescent,  and  therefore  darker.  Beneath  rather 
coarsely  pubescent  and  speckled  with  black.     Length  7  mm. ;  .28  inch. 

One  specimen,  Owen's  Valley,  California,  Dr.  Horn.  The  third  joint  of 
the  hind  tarsi  is  bilobed,  and  spongy  beneath,  but  is  shorter  than  the  second 
joint. 

6.  O.  quadrUineatus.  ApUunuquadr.  Chevrolat,  Uem.  Acad.  Li^ge, 
2d  ser.  T.  80. 

Texas.  In  this  species  the  pubescence  is  fine,  the  beak  stouter  andehorter, 
feebly  ciirinaie,  with  a  small  frontal  fovea,  the  upper  surface  densely  pubes- 
cent, the  sides  black.  The  protlioras  very  coarsely  and  sparsely  punctured, 
the  interspaces  finely  punctiilate;  tlie  disc  is  dark,  witli  the  sidesand  two  nar- 
row lines  converging  in  front  cinereous;  base  broadly  impressed  at  the  mid- 
dle, oblique  each  side,  not  acute  at  the  scutellum.  Elytra  rather  finely  punc- 
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teto-BUiate,  with  two  cinereous  vlttce  occupying  the  third,  Tourtli,  and  fltlh, 
aod  Uiree  outer  interBpaces,  &piceB  separatelj  rounded,  and  sUghtiy  acumi- 
nate. Hind  tarsi  with  the  third  Joint  not  broader  than  the  second,  bilobed, 
not  spongy  beneath.    Length  8.76-11.8  mm. ;  .3S-.46  inch. 

7.  O.  canesoens,  d.  sp. 

Black,  clothed  with  extreme];  fine  and  short,  slmost  pruinose  pubescence. 
Beak  Tcry  stout,  slightly  thickened  at  tip,  shorter  than  the  prothorax, 
coarsely  punctured,  strongly  carinate;  carina  abbreviated  one-lburth  fcom 
the  tip,  which  is  not  emarglnate,  ending  behind  in  a  frontal  puncture. 
Prothoisx  a  little  wider  than  long,  Mee  nearly  parallel,  suddenly  rounded 
and  narrowed  at  the  tip,  which  Is  Teebly  impressed  at  the  sides,  base  broadly 
bisinnate,  middle  lube  feebly  angulated,  basal  angles  obtuse  and  rounded, 
disc  densely  panctulate,  sparsely  and  very  coarsely  punctured,  basal  con- 
cavity deep,  extending  nearly  la  the  middle.  Elytra  with  rounded  humeri, 
a  little  wider  than  the  prothorax,  sides  parallel,  then  obliquely  narrowed, 
tip  obtusely  rounded,  semicircularly  deeply  impressed  around  the  scutel- 
lum,  which  Is  small  and  deeply  placed,  front  end  of  suture  elevated,  form- 
ing a  small  cusp ;  striK  composed  of  large  distant  punctures,  interspaces 
flat,  scarcely  wider  than  the  epac«  between  the  Individual  punctures  of  the 
rows,  slightly  mottled  with  dots  of  denser  whitish  pubescence,  and  spots 
of  a  darker  color.  Beneath  more  coarsely  and  densely  gray -pubescent, 
with  large  black  punctures.  Hind  torri  longer  than  the  others,  first  joint 
longer  than  the  second,  third  broader,  bilobed,  with  the  lobes  spongy  be- 
neath, broadly  grooved  at  the  middle.    Length  10  mm.;  .40  inch. 

Colorado.  Four  specimens  given  me  by  Mr.  Ulke.  The  beak  is  thicker 
than  in  tbe  neighboring  species,  and  It  is  otherwise  easily  recognized. 

H.  O.  puberuliiB,  n.  sp. 

BIsck,  clothed  with  coarse  pale  gray  pubescence.  Beak  coarsely  punc 
tured,  lalbcr  stout,  not  dilated  at  tip,  sides  parallel,  upper  surface  not  very 
oonvei,  scarcely  carinste,  front  feebly  concave  transversely.  ProtUoral 
not  longer  than  wide  at  base,  gradually  narrowed  in  front,  feebly  con. 
stricted  at  the  tip,  base  broadly  bisinuate,  middle  lobe  broadly  rounded, 
disc  with  a  few  large  scattered  punctures,  black,  with  the  sides  and  two 
broad  converging  viitte,  which  almost  meet  at  the  tip,  gray  ;  basal  eicsva- 
tion  very  large  and  deep,  extending  beyond  the  middle.  Elytra  wider  than 
the  prothorax,  broadly  impressed  around  the  scutellum,  and  flattened 
towards  tbe  humeri,  which  ore  rounded,  sides  parallel,  then  obliquely  nar- 
rowed, tips  obtusely  rounded,  sub-acuminate ;  striee  composed  of  large 
cloae  set  punctures,  interspaces  slightly  convex,  flrst,  second,  and  seventh 
darker,  and  mottled  with  a  few  small  spots.  Beneath  with  large  scattered 
black  punctures  ;  hind  tarsi  with  first  Joint  not  longer  than  second,  third 
joint  slightly  wider,  bilobed,  lobes  spongy  beneath.  Length  8-9.S  mm.; 
.S2-.3T5  inch. 

Nevada  ;   several  specimens. 
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9.  O-  oariniooUiB,  n.  sp. 

BUck,  pubescence  short  and  dense,  grajr.  Beak  shorter  than  the  pro- 
thorax,  Biout,  a  little  tliicker  at  the  tip,  coaraelj  puDctured,  not  strongly 
cariaale  for  more  than  half  its  length,  carina  terminating  at  each  end 
in  a  puncture,  with  a  broad  grooTC  each  side  extending  tram  the  tip  about 
one-fourth  the  length.  ProtUorax  longer  than  wide,  n Arrowed  In  IVont, 
aides  broadly  rounded,  base  oblique,  broadly  angulated  and  rounded  at  the 
middle,  densely  punctulate,  sparsely  and  irregularly  coarsely  punctured, 
basal  excaration  feuble,  V-sbaped,  medial  carina  strong,  extending  from 
tip  nearly  to  base.  Elytra  a  little  wider  tlian  the  prothorai,  broadly  im- 
pressed around  the  scutellum  and  also  near  the  humeri,  which  are  oblique 
and  less  rounded  than  usual,  sides  straight,  tlieo  obliquely  narrowed,  tip 
obtusely  rounded,  not  acuminate  ;  strite  composed  of  deep  separate,  but 
not  very  distant  punctures,  first  and  second,  sixth,  seventh,  and  eighth  in- 
toispaces  less  mottled  with  pubescence  than  the  others.  Hind  tarsi  with 
the  flrat  Joint  longer  and  narrower  than  the  second,  third  wider,  broadly 
bilobcd,  all  of  them  spongy  beneath,  with  a  narrow  median  groove.  Length 
lS.Smm.;  .53  inch. 

One  specimen  collected  by  me  in  Colorado.  This  species  is  of  nearly  the 
same  form  as  C.  tririttatui,  but  the  elytra  are  more  obliquely  narrowed 
near  the  tip,  and  the  other  characters  are  very  different.  The  hair  seems 
to  be  abraded  fh>m  the  head  and  prothorax.  The  scutellum  Is  narrow  but 
more  obvious  in  this  tlian  in  the  other  species. 

10.  C.  vlttatus  Kirby,  Fauna  Bor.  Am.  iv.  199. 

Block,  clothed  with  very  fine  ahort  pruinose  pubescence  ;  beak  stout,  a 
little  wider  at  tip,  feebly  carinate  for  more  than  half  its  length,  with  a 
broad  frontal  concavity,  densely  punctured  above,  sparsely  and  more 
coarsely  at  the  sides.  Protiiorax  longer  than  wide,  rides  nearly  parallel, 
iuddcnly  rounded  and  narrowed  near  the  tip,  base  emarglnate  each  aide, 
middle  lobe  prominent,  rounded,  side  angles  acute;  disc  densely  punctured 
and  cribrate,  basal  excavation  narrow,  deep,  medial  carina  distinct,  ex- 
tending from  the  tip  to  the  excavation;  sides  and  two  dorsal  vtttte  which 
are  broad  at  base  and  narrow  in  front,  pubescent  Elytra  with  rows  of 
deep,  rather  approximate  punctures,  interspaces  flat,  third  and  seventh  less 
pubescent,  and  therefore  darker;  base  flattened  around  the  scutellum,  and 
again  near  the  humeri,  which  are  rounded  ;  sides  parallel,  then  obliquely 
narrowed,  tips  obtusely  rounded.  Hind  tarsi  with  the  first  Joint  a  little 
longer,  second  and  third  spongy  beneath,  tlie  latter  broader  and  bllobed. 
length  8  mm. ;  .32  inch. 

One  specimen  from  Oregon,  and  two  fh>m  California. 

11.  O.  sparsus,  n.  sp. 

Black,  pulwsccnce  less  flno,  yellowish -gray.  Beak  cylindrical,  not  very 
stout,  not  wider  at  tip,  punctured,  scarcely  carinate,  with  a  broad  frontal 
impression.  Prothorax  a  little  longer  than  wide,  very  slightly  narrowed  in 
tlxmi  except  near  the  tip,  where  it  is  suddenly  rounded  and  narrowed  and 
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slightly  tubalate,  b«we  strongly  emarginate  each  aide,  middle  lobe  rounded, 
side  angles  acute  ;  disc  punctulate  with  a  few  very  largo  BCaltered  punc- 
tures ;  medial  carina  dUtinct,  basal  excavalion  narrow,  deep:  sidce  and 
broad  dorsal  vittie  becoming  narrower  id  front,  pub.'sceQt.  Elytra  aa  in 
the  preceding;  except  tbat  the  strite  are  composed  of  distant  punctures;  the 
second  and  siith  interspaces  are  less  pubescent  and  darker.  Hind  tarsi  as 
in  C.  vUlMai,  Length  6.3  mm.;  .35  inch. 
One  siiecimen  from  Colorado,  in  the  collection  of  Dr.  Horn. 

OLEONA8PIS  n.  g. 

C  lutulentut  differs  from  Ckonvi  by  the  hind  tarsi  being  narrow,  with 
the  first  joint  longer  than  the  second,  and  the  third  evidently  shorter, 
not  wider,  and  emarglnate,  not  bilobed,  and  not  spongy  beneath.  The 
beak  is  cylindrical,  rather  stout,  a  little  shorter  than  the  prothorax,  and 
not  at  all  carinate.  The  prothorax  Is  a  little  longer  than  wide,  slightly  and 
gradually  narrowed  in  front,  feebly  constricted  at  the  apci ;  the  bose  is 
oblique  and  very  feebly  emarglnate  each  side,  with  the  middle  lobe  obtuse, 
scarcely  prominent;  the  side  angles  are  acute;  the  disc  sparsely,  coarsely 
punctured,  obsoleiely  carinate,  and  the  basal  excavation  Is  hardly  percepti- 
ble. The  elytra  are  transverwly  Impressed  at  base,  the  humeri  arc  not 
rounded,  the  sides  are  straight,  and  then  almost  regularly  rounded  to  the 
tip;  uniformly  pubescent ;  the  striee  are  composed  of  large,  rather  approx- 
imate pnnctures.  The  scutellum  is  not  depressed,  triangular,  longer  than 
wide.  The  antennte  are  more  slender  than  in  Cteoau*,  with  the  first  joint 
of  the  funiculus  longer  than  the  second,  which  U  equal  to  the  third;  joints 
Z-O  rather  closely  connected.  The  antenna!  grooves  are  not  confluent 
below,  or  I  should  place  this  species  in  Mecatpis. 

1.  O.  lutulentus.   CUonut  Int.  Lee.  Col.  Eans.  18. 
Two  specimens.  New  Mexico.     The  pubescence  is  of  a  uniform  dirty 
brown,  except  that  there  is  a  slightly  darker  broad  dorsal  prothoracic 
stripe,  becoming  broader  towards  the  base. 

LlXtrS  Tabr. 

The  species  of  this  genus  are  generally  mora  slender  than  those  of 
CUonut,  though  not  always.  The  tarsi  are  broad  and  spongy  beneath, 
with  the  third  joint  deeply  bilobed.  The  beak  is  cylindrical,  not  thickened 
at  tip.  usually  slender,  except  in  L.  phurah't  and  Uxanus,  and  not  cari- 
nated,  except  in  L.pleuralU  and  tylciut.  The  antennal grooves  commence 
at  some  distance  from  tlie  tip  ol  the  beak.'  The  antenofe,  except  in  L.  pltu- 
ralii  and  Uxaaui  are  slender,  with  the  first  Joint  of  the  funiculus  thicker, 
and  the  second  as  long  as  the  two  following  united  ;  In  those  two  the  funi- 
culus is  less  elongated,  less  slender,  and  tlio  second  Joint  Is  somewhat  less 
elongated. 

The  species  are  numerous  and  dililcuU  to  distinguish;  they  are  covered 
with  a  poUinoee  yellowish  powder  which  is  easily  rubbed  off,  and  in  addi- 
tion, some  of  them  are  pubescent.     In  several  species  the  apices  of  the 
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elytra  are  prolonged  into  an  acute  spine,  and  the  beak  of  the  (f  ia 
f^uentlf  shorter  and  stouter  than  in  the  $ . 


A.  Beak  rather  stout,  subculnate 

B.  "         "         "     not  caiinate 

O.      "     more  Blender,  notcarinate,  except  in  (^ let u« 
S.  Baaal  excavation  of  prothoraz  deep;  surface  above 

thinly  clothed  with  gray  pubescence  ;  aides  of 
prothorex,    eljlra   and    under   surface   densely 

white  pubescent. 

8.  Basal  excavation  of  prothorax  broad,  not  deep, 
surface  dull,  flnely  pubescent 

4.  Antennae  moderatelj  slander,  first  joint  of  fnntcle 

stouter  than  second 

Anteonce  longer,  more  slender,  first  and  second 
juints  of  ninicle  equal,  each  as  long  as  the  four 
following  united 

5.  Tips  of  elytra  prolonged,  pubescence  prulnose. . . 

"  "     not  prolonged 

8.  Body  very  elongated 

"      less  elongated ;  pubescence  less  fine,   gray 

7.  Pubescence  gray,  very  fine 

yellowish,  denser 

8.  Tips  of  elytra  long. 

"  "      very  short ;  prothoras  aspemte 

9.  Beak  strongly,  though  not  coatsely  punctured .... 

"    finely,  densely  punctulate 

"  sparsely  punctulate  or  nearly  smooth;  an- 
tenniE  inserted  about  the  middle  of  the  length; 
basal  concavity  of  prothorax  feeble , 

10.  Beak  obBoletely  carinate 

"    distinctly        "      

11.  Prothorax  with  shallower  punctures  

"  "    few  deep         "        (smaller) .... 

12.  Antennie  inserted  ^i  (him  the  tip  

■'  "       near    the  tip,    prothorsx    not 

rounded  on  the  sides 

18.  Prothoras  shorter,  rounded  and  sub-ainuate  on 

the  sides 

Prothorex  long,  not  rounded  on  the  sides 

14  Body  long,  elytra!  impreasions  not  deep 

"     shorter  and  stouter  than  usnal 

15.  Elytra  conjointly  rounded  at  tip 

"      Hub-acuminato  at  tip 

16.  Prothomx  with  ndes  rounded  infant 


1.  j>leuralls. 
3.  texanua. 


7. 

8. 

3.  rubsUus. 

4.  auotus. 

6.  oaudlfer. 

e.  aaper. 

lO. 


12. 


7.  sylviuB. 

8.  puQotlnasuB. 

Q.  parous. 

13. 

10.  termlnaUs. 

14. 

11.  reotua. 

IS.  mucldue. 

13.  ooDoavus. 

14.  musoulus. 

le. 
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PmUiarar  wiib  aides  fsebly  rminded  la  fhint ; 

disc  dianaeled  for  twa-thirds  the  length 17.  placldus, 

Piotboras  more  stronglj  cribrate 18.  laeaioollis. 

17.   Antennce  inserted  at  the  middle  of  the  bealc  in  9 ; 

alioat  one-third  from  tip  io  ^■,  large,  slender, 
rather  shining,  thinlj  and  flaeiy  pubescent 19.  maoer. 

1.  L.  pleuialiB  Lee,  Pr.  Ac.  Nat.  Sc.  Fbils.  1858,  78. 

Aruona  and  Ixiwer  Californls. 

Tbe  specimens  from  Cape  San  Lucas  are  more  pubescent,  and  In  some 
individuals  the  pubescence  is  a  little  mottled  on  tbe  elytra.  It  is  perbaps 
Z.  modeit-us  Hand.  Bull.  Hose.  1813,  391  ;  L.  ealifornieuM  Uutach.  Bull. 
Mo«.  1845,  878. 

3.  L.  texanos,  n.  sp. 

Black,  thinly  clothed  with  gray  or  yellowiab-gray  hair,  denser  towards 
the  sides,  bead  and  beak  sparsely  coarsely  punctured,  the  latter  stout, 
sborter  than  the  protborsi,  feebly  carinste  for  half  tbe  length  ;  aiitennffi 
inserted  near  the  tip,  not  slender,  first  and  second  Joints  of  funiculus  equal, 
eacb  as  long  as  tbe  two  following.  Prolhorax  scarcely  longer  than  wide, 
giaduallj  narrowed  in  front,  broadly  rounded  on  the  sides,  not  constricted 
at  lip,  covered  with  large,  not  very  deep  punctures,  basal  escavatlon  feeble. 
Elytra  wider  behind  the  base  than  the  prothorax,  humeri  ronnded,  sides 
parallel,  conjointly  rounded  at  tip.  slriK  composed  of  large  not  very  distant 
punctures.  Thighs  slender,  tarsi  with  tbe  last  joint  as  long  as  the  others 
imited.     LengtbS-lO.Smm.;  .33-.40inch. 

Two  specimens  from  Texas ;  Hr.  A.  Ball^. 

8.  L.  rubellas  Randall,  Boat.  Joum.  Nat.  Hist,  ii,  41. 

Br«wiilsh-black,  thinly  clothed  with  very  short,  line  gray  pubescence  ; 
long,  slender.  Beak  somewhat  shorter  than  the  prothorax,  densely,  finely 
punctured,  with  a  few  hirger  punctures  intermixed  ;  obaoletely  carinate, 
with  a  large  fhiutal  puncture.  Antenna  inserted  near  the  tip  of  the  beak. 
Prothorax  longer  than  wide,  gradually  narrowed  from  base  to  tip,  not  coo- 
atricted,  sides  nearly  straight,  base  slightly  oblique  eacb  side,  medial  angle 
very  obtuse,  not  rounded;  surftK:e  rugosely  puncCulate,  with  a  few  shallow 
iranctures  intermixed,  excavation  shallow,  extending  from  base  nearly  to 
the  lip  Elytra  finely  rugosely  punctulate,  with  strite  composed  of  not 
very  distant  punctures,  tips  prolonged,  divergent,  not  acute.  Legs  brown, 
tbiglis  slender.    Length  8  mm. ;  .33  inch. 

One  specimen,  Wisconsin.  Hr.  Randall's  specimen  measured  .45  Inch 
from  tip  of  beak,  and  was  found  in  Massachusetts. 

4.  L.  auctuB  Lee.,  Pac.  It.  R.  Eipl.  and  Surv.  Insects,  p.  S7. 

One  $  specimen,  Oregon.  Larger  than  tlie  preceding,  with  the  beak 
more  slender,  and  the  antennn  inserted  about  one-fourth  from  the  tip, 
(proltably  aexnal  characters);  there  is  a  well-marked  frx)nlal  puncture,  and 
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SQOther  between  the  Insertions  or  the  antennfe. 
are  similar  in  tbe  two  species,  but  tbe  pubeacencE 
this  one. 

5.  L.  oaudlfer,  n.  sp. 

Rather  stout,  black,  densely  clothed  with  fine  short  gray  pubescence. 
Beak  slender,  not  as  long  as  the  prothorax,  nearly  smooth,  finely 
pubescent  at  base,  naked  at  the  tip.  Antennte  inserted  about  one- 
fourth  from  the  lip;  ftontal  fovea  elongate.  Prothorax  a  little  wider  tlian 
long  at  tbe  hose,  gradually  much  narrowed  in  front  and  not  constricted, 
sides  slightly  rounded,  base  feebly  cmarginate  each  side,  middle  angle 
prominent,  acute;  dorsal  excavation  large,  triangular,  channeled,  surface 
densely  punctulate,  with  scattered  shallow  punctures.  Elytra  a  little  wider 
behind  the  base  ;  medial  impression  broad,  not  deep  ;  striie  composed  of 
rather  large  distant  punctures,  tips  prolonged,  not  divergent,  but  parallel. 
Thighs  slender.    Length  0.7-U  mm. ;  .3S-.6S  inch. 

(f.  Beak  less  slender,  uniformly  pubescent,  a  little  broader  at  tip,  and 
slightly  Sattencd. 

9 .  Besk  a  little  narrower,  smooth,  and  naked  at  tip. 

Three  specimens.  Illinois  ;  found  also  in  Britbh  Columbia. 

6.  K  a49per,  n.  sp. 

Rather  stout,  black,  without  lustre,  clothed  with  flue  gray  pnliescecce. 
Beak  as  long  as  the  prothorax,  slender,  densely  punctured,  more  finely 
towards  the  tip ;  antennte  inserted  about  one-third  from  the  tip,  fKintal 
fovea  distinct.  Prothoraxacarcely  wider  at  base  than  long,  gradually  much 
nsjTowed  in  front,  feebly  constricted,  sides  slightly  rounded,  base 
feebly  emarginate  each  side,  middle  angle  broad  and  rounded;  surface 
densely  punctulate,  with  scattered  large  partly  elevated  punctures,  dorsal 
excavation  large,  triangular,  rather  deep,  impressed  at  the  middle  of  the  - 
base.  Elytra  wider  than  tbe  prothorax,  impressicms  wide  and  tolerably 
deep,  Btrira  composed  of  approiimate  pimctures,  tips  separately  acuminate, 
though  scarcely  prolonged.  Legs  as  in  the  preceding  species.  Length  11.3 
mm.;  .45  inch. 

Three  ?,  and  one  J*  ;  Owen's  Valley,  Cal.,  Dr.  Horn.  Quite  distinct 
by  the  rough,  partly  elevated  punctuation  of  the  prothorax.  The  beak  in 
the  /^  is  less  slender,  and  the  antennEB  are  one-fourth  from  the  tip  ;  in  the 
$  the  apical  part  is  longer,  so  that  they  are  inserted  at  one-third  the  length 
from  the  tip ;  it  also  appears  very  obsoletely  carinate  in  the  latter  sex  from 
the  front  to  near  the  insertion  of  the  antemue. 

7.  L,  sylTiufi  Boh.,  Sch.  Cure  vil,  430. 

One  (^  Pennsylvania;  coll.  Horn.  I  refer  to  this  species  a  single  speci- 
men, in  which  the  body  is  black,  shining,  thinly  clothed  with  fine  cinereous 
putrescence,  the  beak  rather  stout,  as  long  as  the  protliorai,  strongly  punc- 
tured, feebly  hut  distinctly  carinate  from  the  frontal  puncture  to  the  inser- 
tion of  the  antennte ;  the  prothorax  punctulate  and  coarsely  punctured, 
with  a  small  deep  impression  at  the  base;  not  longer  than  wide,  nar- 
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rowed  in  tnnt,  feebly  rounded  on  the  aides,  medial  basal  angle  obtuae,  not 
Touuded.  Elytra  a  Httlo  wider  than  the  prothorox,  transversely  impressed 
behind  the  base,  striie  composed  of  distant  punctures,  JDlerspaces  scarcely 
pnnclnlale,  tips  separated,  rounded,  sub-acuminate.    Length  8.0  mm.;  .30 

8.  Ii.  pnuotlnamui,  n.  sp. 

Black,  thinly  clothed  with  fine  gra.y  pubescence.  Beak  rather  stout,  u 
long  as  the  prothoi&I,  with  the  head  strongly  hut  not  coaisely  punctured, 
with  scarcely  a  trace  of  carina,  Atinial  fovea  distinct;  anteunffl  inserted  neai' 
the  tip  of  the  beak.  Prothoraz  not  longer  than  wide,  gradoally  strongly 
narrowed  In  ftont,  moderately  rounded  on  the  sides,  base  emarginate  each 
side,  medial  angle  obtuse  not  rounded,  disc  rugoeely  punctulale  with  many 
Jai^  shallow  punctures,  basal  impression  smaJl,  deep.  Elytra  a  little 
wider  iinn.  the  prothorai,  separately  rounded  at  tip,  basal  impressions  not 
deep,  striiB  composed  of  distant  punctures.  Legs  as  in  the  preceding 
species.     Length  7.7  mm.;  .30  inch. 

One  ^  Ohio.  Not  very  different  from  the  preceding  species,  but  to  be 
regarded  as  distinct  on  account  of  the  antennse  being  nearer  the  tip  of  the 
beak,  which  is  not  carinate,  and  the  tips  of  the  elytra  being  separately 
ronnded  and  not  sub-acuminate. 

9.  Ik  parcos,  n.  sp. 

Black,  thinly  clothed  with  coarser  gray  pubescence.  Beak  rather  stout, 
not  carinate,  as  long  as  the  prothorax,  strongly  punctured,  troal  transveisely 
impressed,  with  a  well-marked  fovea.  Antennn  inserted  very  near  the  tip 
of  the  beak.  Prothorax  wider  than  long,  much  narrowed  in  fVont,  mod- 
erately rounded  on  the  sides,  base  obliquely  emarginate  each  side,  medial 
angle  obtuse,  prominent,  not  rounded;  surface  punctnJale,  sparsely  coarsely 
pnnctored,  basal  impression  vague,  deep  at  the  iqiddle  of  the  base.  Elytra 
wider  than  the  prothorax,  tips  rounded,  basal  impressions  moderately  deep, 
■tris  composed  of  large  distant  punctures.  Legs  as  in  the  preceding 
species.     Length  G. 5  mm.;  .23  inch. 

One  d"  California,  Dr.  Horn.  The  smallest  species  I  have  seen,  and 
easily  known  by  the  coarsely  punctured  beak. 

10.  L.  tenoiiuilis,  n.  sp. 

Elongate,  black,  cinereous  pubescent,  mottled  with  smaU  spots  of  denser 
hiur;  beak  not  veiy  slender,  as  long  as  the  prothorax ;  finely  and  densely 
punctulate,  sides  coarsely  punctured;  antenme  inserted  near  the  tip.  Pro- 
thorax longer  than  wide,  gradually  narrowed  from  the  base,  sides  straight, 
base  broadly  emarginate  each  side,  medial  angle  small,  pointed;  surlkco 
finely  punctured,  with  other  somewhat  larger  punctures,  dorsal  impression 
extending  nearly  to  the  tip,  channeled,  deeper  at  the  base.  Elytra  not 
wider  than  the  prothorai,  basal  impressions  not  large,  moderately  deep 
strife  composed  of  distant  punctures,  tips  separately  rounded.  Thighs 
moderately  clavate.    Length  9-11  mm. ;  .85--4i!  inch. 

(f .  Hore  densely  pnbescent,  not  shining. 

$ .  Less  pubescent,  shining. 
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Uiddle  and  Western  Slates,  not  rare.  Easily  known  hy  the  Beparatelj 
rounded  eljtnil  tips.  There  is  no  sexual  diSerence  in  the  position  of  the 
antennte,  but  the  bealc  is  a  little  longer  in  $  than  In  (^.  The  antennK  aia 
inserted  about  one-fifth  the  length  ttoat  the  tip. 

One  ^  tiom  Georgia  differs  in  having  the  punctures  of  the  elytra  less 
distant,  and  the  tips  of  the  eljtra  more  broadly  rounded.  It  is  perhaps  a 
distinct  spedes. 

11.  L.  rectus,  n.  sp. 

Elongate,  finely  pubescen^  frequently  poUinosc,  beak  longer  than  the 
prothoras,  upper  surface  finely  and  densely  punctured,  punctulale  beyond 
the  middle,  antennte  Inserted  about  one-third  from  the  tip.  Prothoraz  longer 
than  wide,  narrowed  from  the  base,  sides  nearly  straight,  base  emarginate 
each  side,  medial  angle  prominent,  obtuse,  not  rounded  ;  surface  with  ap- 
proximate shallow  punctures,  interspaces  finely  punctured,  dorsal  concavity 
long,  triangular,  deep  towards  the  base.  Elytra  not  wider  than  the  pro- 
thorax,  atrite  composed  of  rather  distant  punctures,  basal  impressions  deep, 
tips  separately  rounded.    Length  10.5  mm. ;  .43  inch. 

One  ¥,  New  York.  Allied  to  L.  M7ieavu$.  but  narrower,  with  the  pro- 
thorax  longer,  and  not  rounded  on  the  sides.  I  associate  with  this  species 
one  J  train  Georgia,  in  which  the  beak  is  more  pubescent,  the  antenns 
less  distant  from  the  tip  (about  a  quarter  of  the  length),  and  the  tipa  of  the 
elytra  conjointly  rounded.  It  may  indicate  a  distinct  species,  but  I  am 
unwilling  to  separate  it  at  present. 

13.  L.  muoidua,  n.  sp. 

Large,  rather  robust,  black,  densely  clothed  with  fine  gray  pubescence- 
beak  longer  than  proEhorox,  upper  surface  densely  finely  punctulaie,  obso- 
letely  carinate  behind  the  antennte,  which  are  inserted  about  one-quarter 
ft^m  the  tip.  Frothorax  wider  (ban  long,  rounded  on  the  sides,  scarcely 
constricted  at  tip,  densely  finely  punctured,  and  with  scattered,  larger, 
tolerably  deep  punctures,  base  emarginate  each  side,  medial  angle  prom- 
inent, not  rounded;  dorsal  excaTation  oval,  deep.  Elytra  a  little  wider 
than  the  prothorax,  basal  impressions  wide  not  deep,  strite  composed  of 
moderately  distant  punctures,  tip  conjointly  rounded.  Length  14.5  mm.; 
.67  inch. 

One  pair,  Utinois,  in  the  (J'  the  beak  Is  more  densely  pubescent,  and  the 
antenniB  are  somewhat  nearer  the  tip. 

13.  Ii.oonoavuB Bay,  Cure.  14;  ed.  Lee.  i,  ST5;  Boh.,  Sch.  Ourc.  iii,  57. 
Atlantic  district,  not  rare.    The  beak  is  finely  punctulate  on  the  upper 

surface,  the  antennre  are  inserted  in  ^  about  one-fourth,  in  $  about  one- 
third  from  the  tip ;  the  punctures  are  denser  in  the  former.  The  pro- 
thorax  is  wider  than  long,  rounded  on  the  sides,  distinctly  constricted  at 
tip.  The  dorsal  excavation  is  large,  triangular  and  deep.  The  basal  im- 
pressions of  the  elytra  are  also  deep,  and  the  tips  are  conjointly  rounded. 

14.  Ii.  muBOuluB  Bay,  Cure.  14 ;  ed.  Lee.  i,  2711 ;  L.  catandroidei  Ban- 
dall,  Boet.  Joum.  Nat.  Hist,  ii,  42. 
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Canada  to  Texas ;  Colorado.  Shorter  and  stouter  than  onr  other  apecies, 
uid  TBriable  In  appearance,  accordiag  as  the  pubescence  Is  well  preserved 
»  abraded.  There  is  also  some  variatioo  In  the  Dumber  and  depth  of  the 
large  punctures  of  the  proihoras.  The  antenntB  in  (?  are  about  one-fonrth 
fWim  the  tip  of  the  beak ;  in  ?  about  one-third.  The  prothorai  is  wider 
than  long,  atronglj  narrowed  in  fVont,  rounded  on  the  sides,  feebly  con- 
stricted at  tip  ;  the  dona]  ezcaration  is  not  deep  except  at  the  base. 

15.  Ii.  perfioratiu,  a.  sp. 

Elongate,  black,  thinly  clothed  with  gray  pubescence.  Beak  as  long  m 
the  protborax,  finely  punctured ;  head  very  coarsely  punctured.  Protho- 
nx  longer  than  wide,  narrowed  in  ftont,  feebly  rounded  on  the  sides, 
which  are  more  thickly  pubescent,  very  deeply  and  coareely  punctured, 
tnterepaceH  densely  punctulate,  basal  excavation  small.  Elytra  a  little 
wider  than  the  prothorax,  scutellar  impression  wide  not  deep,  inlrahumeral 
impressions  deep ;  strice  composed  of  subquadrate  not  distant  punctures, 
tips  separately  acuminate,  but  not  prolonged  ;  the  inner  and  outer  inter- 
spaces more  densely  pubescent,  but  not  very  obviously  ao. 

tj'.  Beak  stouter,  densely  punctured,  more  coarsely  on  the  sides,  more 
finely  towards  the  tip ;  antenniB  one-third  fhtm  the  tip. 

9-  Beak  more  slender,  shining,  sparsely  and  finely  punctured,  aides 
sparsely  and  less  finely  punctured.  Antennn  inserted  about  the  middle  of 
the  beak. 

California,  Fort  Tejon.    The  elytral  etrin  are  alternately  a  little  nearer. 

IS.  L.  sorobiooUia  Boh..  Bch.  Cure  iU,  84 ;  L.  latffralU\  Say,  Cure. 
14  ;  ed.  Lee  i.  279. 

One  ?  specimen,  Kentucky.  A  small  q>ecies  easily  known  by  the  sidei 
of  the  prolhorai  nearly  parallel,  much  rounded  and  constricted  near  the 
Up  ;  the  dorsal  eicavBtion  Is  small  and  basal;  the  punctures  very  large  and 
deep,  though  sparse.  The  side*  of  the  prothorax  and  elytra  are  mora 
densely  pubescent ;  the  ttpe  of  the  elytra  are  rounded  ;  the  antennte  are 
inserted  at  the  middle  of  the  beak,  which  is  sparsely  punctulate.  with  a 
few  ptmctiires  intermixed  at  the  base  and  Bidee.  Length  T  mm  ;  .37  inch 

17.  L.  plaoidus,  n.  sp. 

Black,  somewhat  shining,  thinly  pubescent,  sides  of  prothorax  and  sub 
marginal  broad  Titia  of  elytra  whitish  pubescent.  Beak  rather  stout,  as 
long  aa  the  prothorax,  finely  not  densely  punctured,  with  a  few  larger  puac- 
tnree  towards  the  base  and  on  the  sides  ;  antennn  Inseried  at  the  middle  of 
the  beak.  Prothorax  a  little  longer  than  wide,  gradually  narrowed  fWtm 
the  base,  feebly  rounded  on  the  sides,  not  constricted  at  tip,  finely  punc- 
tured, with  scattered  not  remote,  moderately  large  but  not  very  deep  p^mc- 
lures,  disc  channelled,  with  a  small  basal  impression.  Elytra  a  little  wider 
than  the  prothorax,  conjointly  rounded  at  tip,  basal  impressions  shallow; 
BtritB  composed  of  large  rather  distant  punctures.  Length  10  mm.;  .40  inch. 

Two  9,  Colorado.  A  very  distinct  species  of  moderately  elongate  form. 
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18.  L.  IseBioollis  Lee.,  Proc.  Ac.  Nat.  Be.  Phila.,  1658,  78. 

Texas.  Beak  etout,  finely  punctured,  luuc,  eidea  and  head  coarsely 
punctured  ;  prothorax  very  coarsely  and  tolerably  densely  cribrate,  sldeB 
nearly  parallel,  rounded  near  the  tip,  basal  impression  small.  Elytra  with 
deep  basal  iinpreeeions ;  slris  composed  of  distant  large  punctures,  tips 
conjointly  subacute,  scarcely  rounded. 

19.  L.  maoer,  n.  sp. 

Very  elongate,  black  sbining,  tbinly  clothed  with  fine  gray  pubescence. 
Beak  longer  than  prothorax,  curved,  not  stout,  punctured  ;  bead  sparsely 
punctured.  Prothorax  scarcely  longer  tlian  wide,  strongly  narrowed  in 
front,  feebly  roimded  on  the  sides,  punctulate,  with  larger  not  deep  punc- 
tures, middle  of  liese  deeply  impressed,  base  cmarginate  each  side,  middle 
angle  prominent,  obtuse,  rounded  at  tip.  Elytra  a  little  broader  than  tbe 
prothorax,  basal  impressions  deep,  stria;  composed  of  rather  approximate 
punctures;  tips  conjointly  subacute,  slightly  rounded.  Length  12-16.5 
mm.;  .48- .7 7  inch. 

^.  Beak  stouter,  a  little  longer  than  the  prothorax,  anteDns  inserted 
one-third  IVom  the  tip. 

9.  Bealc  nearly  twice  as  long  as  the  the  prothorax,  antennre  inserted 
about  the  middle. 

Southern  and  Western  States  to  Colorado  and  Texas  ;  not  rare.  1  can- 
not understand  how  this  species  lias  remained  undescribed.  It  is  easily 
know]!  not  only  by  the  large  sisic  and  elongate  form,  but  by  the  slender  an- 
tennie:  the  first  and  second  joints  of  the  funiculus  arc  equal,  and  very  long. 
In  some  specimens  there  is  a  broad,  suh-iuarginal  pubescent  vitta  on  the 
elytra,  and  in  one  individual  this  extends  upon  the  sides  of  the  prothorax. 

SPECIES  NOT  IDENTIFIED. 

L.  marcriiiatus  Say,  Cure.  13;  ed.  Lee.  i,  275;  Boh.,  8ch.  Cure,  iii,  70. 

L.  preepotens  Boh.,  Sch.  Cure,  iii,  62  ;  Rh]/iiehophonti prapotia*  Ssij, 
Cure.  21  ;  ed.  Lee.  i,  287. 

L.  porioollia  Mann.,  Bull.  Hose.  1843,  ii,  291. 

L.  modestus  Mann.,  Bull.  Mosc.  Ibid;  L.  eat^ornituiHotacit.,  ibid. 
1843,  ii,  878.    Perliaps  L.  pleuralit  Lee.  (p.  155). 

Tribe  V.    EBIBHIKINI. 

This  tribe  consists  of  a  great  number  of  species,  all  of  small  size,  and 
representing  a  large  number  of  genera.  Most  of  them  are  found  near 
water,  ou  plants,  and  some  of  them  are  quite  aquatic  in  tlioir  habits.  In 
the  beak,  prostemum,  tibiie  and  tars)  they  diHer  greatly,  so  as  to  permit 
the  recognition  of  several  groups,  as  will  be  seen  below,  but  they  agree  in 
the  following  characters : 

Mandibles  with  three  teeth,  separated  by  two  emarginations,  the  middle 
tooth  more  prominent;  in  the  group  D«tmi>rhinet  the  outer  side  of  the 
mandibles,  by  the  transposition  of  the  inferior  tooth,  becomes  toothed  as 
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Id  Rhgnrhitiila ;  gular  peduncle  longer  tbsD  nlde,  slightly  emarginate, 
mentnm  small,  not  tnmsTerae,  ligulft  and  palpi  ptominent,  smaller  than 
in  Hylobiini.  The  beak  is  cylindrical,  sometinies  very  long  and  slei 
der,  Bometimes  rather  slout;  the  antennal  grooves  couunence  at  a  di 
Udc«  rrom  the  tip,  descend  obliquely,  and  sometinies  become  confluent 
behind.  The  antennai,  are  g«niculat«,  the  scape  long  and  slender : 
fonicuIuB  usually  7-Jointed,  sometimes  (Sodalti*)  6'Jointed;  club  oval, 
annulated,  entirely  clothed  with  sensitive  surface  except  in  Liiiorhoph 
Prothorax  with  or  without  poetocular  lobes;  front  cois  contigiiouB,  pros- 
temum  flat,  emarginate,  or  not,  in  front,  sometimes  (Bagoiu)  broadly  sul- 
cate  for  reception  of  the  beak.  Mesoslernum  with  tbe  side  pieces  ( 
nally  divided,  epimera  not  attaining  widely  the  base  of  the  prothorax. 
HetBflteraum  usually  long,  rarely  (Phj/eoeaUt)  very  shorty  side  pieces 
narrow,  dilated  in  iWnt.  Hind  coxk  widely  separated,  transTeise,  nar 
rower  externally,  and  extending  almost  to  the  elytral  margin.  Legs  nevei 
very  stout,  thighs  usually  rimple,  rarely  (_Dor]flot>mt)  toothed;  tibis  trun- 
cate at  tip  and  feebly  mncronate  in  most  genera,  strongly  unguiculate  in 
Bagoi.  Tarsi  usually  dilated,  narrow  in  certain  genera;  last  Joint  some- 
times long,  sometimes  short;  claws  not  loathed,  divergent,  sometimes 
nate  (^imorAi'nu),  or  single  (Braehybamat);  last  Joint  wanting  in  tbe 
European  genua  Aitoplut. 

Ventral  segments  unequal,  third  and  fourth  united  about  equal  to  the 
second  or  flflh;  sutures  straight,  excepting  the  first  which  Is  sinuate  In 
Dwai  genera,  and  the  last,  which  Is  broadly  curved  in  Slenopelmut. 

Our  genera  are  numerous,  and  indicate  several  groups;  in  fact,  all  of 
those  recognized  by  Lacordalre  are  represented,  and  I  have  found  it  neces- 
sary to  establish  two  others. 

The  affinities  of  the  tribe  are  in  several  directions:  towards  the  Ilglobiini, 
EmphycutiiU  {PhyeoeaUi'),  CatUorhynehini  (Hydronomi). 
MesoBlemum  as  long  as  first  ventral  segment,  2. 

"  very  short tUL  PHTOOOCBTBS. 

2.  TibisB  trvnckte  at  tip,  feebly  mncronate,. ...  3. 

"     not  trvncale,  strongly  unguiculate..  viL  HTDBONOMI. 

S.  £yea  contiguous  loprotboru 4. 

■■     diitantfrom  "        UL  EtIJQNOUI. 

4.  Body  scaly  or  pobescent fi. 

"     covered  with  a  waterproof  crust 6. 

5.  Beak  not  constricted  at  hose;  claws  diver- 

gent   t  BRIRHINI. 

Beak  strongly  constricted  at  base :  claws 

connate  or  approximate il.  DEiSMORUlNUS. 

C  Tarri  with  third  joint  bilobed 7- 

'•        "       "       "     simple ;    beak   short 

■nd  stout Iv.  8TBNOPELHI, 

7.  Lut  Johit  of  tarai  short v.  OB7PTOPLI. 

■•      "     "      "     long. vl.  BBACUYPL 

PBoc.  AnxR.  rawoB.  soc.  XT.  90.  n 
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Oioup  I.     Brlrkltll, 

The  Bpecics  bare  the  be*k  long,  uauallf  slender,  the  nuuidlblcs  with  two 
riwp  teeth  at  the  end;  the  Inferior  cni«p  in  Erymu  cornea  to  the  oaUr  nur* 
gin,  and  la  not  verf  prominent,  but  thoa  showa  a  tendency  to  Mnime 
the  position  which  it  has  in  the  next  group.  The  antennal  gioortm 
are  directed  againat  the  ejea,  and  do  not  oonvorge  beneath.  The  acspe 
nearlj  or  quite  attalna  the  eyea,  and  the  flnt,  and  nanally  the  aecond 
Joint  of  the  flinicle  are  longer  than  the  others.  Themesoetemumiaaalnng 
as  the  first  ventrel;  the  legs  are  alonder,  tibbe  truncate  at  tip,  and  feebly 
mucroaat«;  the  taisi  are  spongy  beneath,  with  the  third  Joint  dilated  and 
bilobed;  laat  Joint  long,  claws  rather  strong,  aimple,  diTergenL 

This  group  recedes  in  the  directioa  of  the  Fhi/UmomitU  and  ffglobiini.^ 

Thlgbs  not  toothed,  praetemum  Bimugliiate 2. 

"      toothed,  pruatemum  not  "        DOBYTOMUS. 

2.  Body  pubescent  or  glabioua 8. 

"     densely  clothed  with  scalea aKYPIDIU'S. 

8.  Antennn  Inserted  Ihr  bom  the  tip  of  the  beak E1I170US. 

near  "         "         "    FBOOAS: 

FBOOAS  Stephens. 

This  genus  beats  a  strong  reeemblance  to  Srj/eiu,  but  differs  in  having 
ithe  beak  rather  less  slender,  and  the  antenme  Inserted  very  near  tii»  tip; 
.the  second  Joint  of  the  ftinide  is  shorter  than  the  fiist,  though  longer  than 
.the  third.  The  proslemum  la  strongly  emarginate  in  ftont,  and  tlie  post- 
ocular  lubes  are  broad.  The  thighs  are  unarmed,  the  tibis  straight, 
strongly  pubescent,  truncate  at  tip,  and  scarcely  mucionaie  ;  the  hind  pair 
.hare  two  small  terminal  splnea  or  spurs,  as  mentioned  by  Touraier.f 

1.  P.  plcipsB  Stephens,  111.  Brithih  Ent.  It,  90;  Boh.,  BcU.  Cure,  vi,  887. 
BrirhinutStefimi Qj\l,  Bcb.  Cure,  ill,  287:  iVo«u5(«Mmi8ch.Curi^  vi,  887. 
Lake  Superior;  Ulke.  Hy  specimen  agrees  so  closely  with  the  descrip- 
tion and  figure  (DuVal,  Oen.  Cot.  Eur.  It.  pi.  13,  f.  68),  that  I  do  not  ven- 
ture to  separate  it  Opaque,  black,  sligbtiy  mottled  with  spott  of  very  fine 
pubescence ;  bead  and  beak  very  densely  punctured.  Protboraz  a  little 
wider  than  long,  rather  small,  rounded  on  the  ^es,  narrower  in  front,  and 
very  slightly  conatilcted;  very  densely  punctured,  Elytra  one-third  wider 
than  the  protbomx,  obloug,  humeri  rounded,  striEe  deep,  catenate  with  dis- 
tant punctures;  interspaces  wide,  flat,  finely  and  densely  rugoae  and  sub- 
granulate.  Beneath  densely  punctured,  less  opaque.  Length,  6.S  mm; 
.31  inch. 

•The  following  [pedes  do  not  beloug  to  ttaU  tribe:  ErirMnui  ephtppiatiuSKy, 
haitbe  thiihsnot  tootbed,and  theclava  brondtr  ■ppendiculate;  It  Indicates 
taiaw  genm  Alt/eaat  AntJioTiotitiitL  Srlrhtniu Juntperlnvt  Sanborn,  la  an  AntAo- 
nomuf.  BrIrMmu  IuMJ«nliu  and  rtUUiu  Boh.,  Scb.  Cnro.  vll,  2d,  103  aod  107  not 
Ideutlflad. 

Annalei  Soc.  Entom.  Balglqus,  xvll. 
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aBTPmnrs  sch. 

1.  a.  aqulseti  Gjll.,  Sch.  Cure,  ill,  314;  CureuUa  6q.  Fabr„  Ent.  Syei. 
t,  403;  Bhgnehanw  »g.  Fabr..  Sjst  El.  11,  443,  &c.  &c 

A  cammon  European  apeciea  which  U  la  iDdigenouB  In  CaoulA,  Eaiuaa, 
utd  oa  the  north  shore  of  Lake  Superior.  A  Canodltui  ipedmeD  was  sent 
ma  by  Mr.  W,  Couper,  which  I  determined  airoply  u  Orppiditu,  u.  ep.?, 
but  bjsome  confoslon  of  Ittbels,  In  describiag  the  species  to  whloh  I  bod 
giTea  no  definite  names,  he  has  given  the  name  0.  tiUatuf  to  a  Bmall 
speciea  of  Silonti,  appKreutlj  the  8.  tiiialii  of  Europe,  which  occurs  in  Can- 
tula  and  lit  Hadaou  B&y  Tcrritorf,  perhaps  imported,  perhaps  Indigenous. 

2,  a.  brunnirostrla  Gyll,  Bch.  Cure,  iii,  816;  Bhs/nehatmt  br.  Fabr., 
Syst.  EI.  ii,  445,  Ac. 

Two  Bpecimens  from  Oregon  do  not  appear  anfflciently  distinct  from  this 
Bniopeui  species.  It  is  smaller  than  the  preceding,  and  earily  known  by. 
the  elytra]  interspaces  being  even,  not  taberculate,  and  the  soales  nnlform 
in  color. 

BIITOUS  Tournier,  Ann.  Ent.  fietg.  xvU. 

This  genua  contains  those  speciea  uf  Erirhinu*  in  which  the  prosterniim 
is  deeply  emarginate  in  front,  and  the  postocular  lobea  broad  and  disUnct. 
The  bind  tlbite  are  feebly  mucronate,  and  have  in  addition  two  very  small 
spines  or  spurs. 

But  two  species  are  known  to  me,  the  first  of  which  dlfiers  but  slightly 
fh>m  the  European  E.  athiopt. 

Nearly  glabrous,  shining ;  protboras  sparsely  punc- 
tured   1.  morlo. 

Mottled  with  pubescence ;  protborax  coarsely,  densely 

punctured S.  punotioolUa. 

1.  B.  morio  Hano.,  Bull.  Hose  t8.^3,  11,  340  (£nVAi»u*.) 
Abuiira,  Vancouver  Island,  Great  Slave  Lake,  Canada. 

2.  B.  punotdooUis  n.  sp. 

Black,  mottled  with  yellowish  pubescence.  Head  and  beak  strongly 
Dot  densely  punctured;  prothoras  as  long  aa  wide,  .sides  feebly  rounded, 
more  strongly  in  front,  lip  slightly  impressed  on  the  sides,  aurtkce  coarsely 
and  densely  punctured.  Elytra  wider  than  prothorax,  humeri  rounded, 
etrisa  with  quadrate  approximate  punctures,  interspaces  densely  punctured, 
irregularly  pubeacent.  with  a  more  conaplcnous  sutural  transverse  spot  be- 
hind the  middle.  Thighs  somewhat  clavate,  not  toothed;  front  and  mid- 
dle tibis  moderately  strongly  mucronate,  hind  pwr  with  a  very  small  mu- 
cro,  and  small  lermlnal  spurs.  Body  beneath  coarsely  and  densely  punc- 
tured,    Length  5.9-6  mm;  ,22-.25  inch. 

Middle  and  Western  States  and  Lake  Superior.  Looks  like  a  small 
Piuadt*. 

•  Caudijui  Natural  lit  IWS.p.SS;  D.  ante,  p.  11& 
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DOBTTOMUS  8cb. 

In  Ibis  genus  the  prosternum  is  not  enwrgioate  in  tVont,  and  tba  Ibighs 
are  armed  benealh  with  a  diatinct  tootli;  in  tl)e  first  three  speclea  this 
tooth  Ib  small  and  acut«,  in  the  othetB  broader  and  nenrly  rectangular. 
The  protliorax  is  narrower  than  the  elytra,  saddenly  narrowed,  and  some- 
timee  constricted  in  ftvot,  without  postocular  lobes.  The  body  Is  mottled 
with  spots  of  pubescence,  which  In  D.  tquamotut  Is  very  short  anA  scale- 
like. The  spedes  occur  mostly  on  willows. 
Thighs  more  slender,  tooth  smali,  acate;  beak  very 
long,  striate  ;  antennee  more  slender,  second 

joint  of  f^inicle  longer  than  third 2. 

Thighs  stouter,  tooth  broader  and  larger 3. 

2.  Prothorax  finely  punctured,  not  constricted  at 

tip L  muoidofl. 

Prothorax  strongly  punctured,  suddenly  con- 
stricted at  tip 2.  latlooUis. 

Protliorax  densely  punctured,  gradually  rounded 

and  feebly  constricted  at  tip 8.  rufolus. 

8.  Beak  striate 4, 

"     punctured,  scarcely  striate 7. 

4.  Prothorax  not  wider  than  long 6. 

distinctly   transverse,    coarsely   and 
densely  punctured,  suddenly  narrowed  at 

tip  and  constricted 4.  breTioollis. 

0.  Prothorax  not  constricled  at  tip 6. 

constricted         "    " 6.  ImldtiB. 

6.  "  suddenly  narrowed  in  front 0,  aubsigiiatus. 

"  gradually  rounded  near  the  lip 7.  lougulua. 

7.  Pubescence  squamlform,  slightly  mottled,  pro- 

thorax gradually  rounded  near  the  tip,  not 

constricted 8.  sqtiamoauB. 

Pubescence  coarse,  hairy,  nearly  uniform '8. 

8.  Fulvous,  with  yellow  pubescence 9.  Mannerhelmii. 

Piceous  with  gray  pubescence O. 

9.  Pubescence  of  elytra  mixed  with  longer  hairs. .  10.  hirtus. 

"  "        "    erect  stiff  hairs  11.  hlapidus. 

1.  D.  muoidua.  Erirhinui  muo.  Say,  Cure.  14;  ed.  Lee.  i,  2T7;  Qyll., 
8ch.  Cnrc.  ill,  291. 

Canada  and  Kansas,  abundant  at  Los  Angeles  andOakgrove,  Cal.i  O.  R. 
Crotch.  Larger  than  our  other  species,  and  esuly  recognized  by  the  more 
finely  punctured  prothorax,  and  very  long  beak,  Breeds  in  bloBsoms  of 
Cottonwood;  develops  very  rapidly,  <Rlley). 

e.  D.  latioolUa  n.  sp. 

Pitchy  black,  irregularly  mottled  with  cinereous  pubescence.  Beak  very 
long,  slender,  striate  and  coarsely  punctured,  strongly  curved.  Prothorax 
wider  than  long,  rather  coarsely  punctured,  without  dorsal  line,  sides 
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Toanded,  soddenlj  nuroned  aenr  the  tip,  aud  Btrongly  cooBtrlcted,  Elytra 
Teiy  little  wider  Ihui  the  prothonxi  Btrin  oumpoeed  of  cloee-eet  punctures, 
disc  convex,  obliquely  impressed  Dear  ttie  base,  interspaces  Oat,  finely 
ponctuUte.  Thighs  rather  slender,  armed  with  a  small  acut«  tooth. 
Length  -4.5  mroi  .175  inch. 
lake  Superior  and  Iowa. 

8.  D.  rufolus.  Erirhintu  rvf.  Mann.,  Bull.  Mosc.  1653,  ii.  340. 

Alaska:  one  specimen  kindly  sent  by  Baron  Cliaudoir.  Smaller  than  the 
preceding,  and  very  closely  allied  to  it,  difteruig  clilelly  by  the  sides  of  the 
prothorai  less  rounded,  less  suddenly  namiwed  and  less  deeply  constricted 
■(  tip,  and  by  tlie  elytra  one-third  wider  than  the  protiiorax.  The  color 
is  ferruginous,  though  this  may  not  lie  of  spccillc  value.  The  beak  is 
Msrcely  as  long  and  slender,  but  tlie  legs  are  similar.  Maanerheini  erro- 
neously states  that  the  thighs  are  unaraied. 

4.  D.  brevloolliB,  n.  sp. 

Pitchy  black,  irregularly  mottled  with  cinereous  hair,  antennre  and  legs 
brown.  Bciak  as  long  as  the  head  and  prolhorax,  strongly  striate  and 
coarsely  punctured.  Prothorax  one-half  wider  than  long,  densely  punc- 
tared,  udes  rounded,  tip  constricted;  elytra  one-third  wider  than  the 
proUiorax,  convex  ;  etrlie  closely  punctured,  InterB[>fices  sparsely  punctu- 
late.  Tliighi  stout,  with  a  rather  large  tooth.  Length  8.5-4.3  mm; 
.14-.  17  inch. 

Western  and  Middle  States  and  Lake  Superior.  Differs  from  the  follow- 
ing species  chiefly  by  the  more  transverse  protiiorax. 

5.  D.  Itirldua.  Erirhimti  lur.  Mann.,  Bull,  Mob.  18R3,  ii,  341. 

Alaska  and  California.  I  have  a  specimen  in  bad  condition,  from  Geor- 
gia, which  may  possibly  belong  to  this  species.  If  not,  it  will  indicate  a 
new  one  closely  allied.  Id  well  preserved  specimens  the  pubescence  is 
very  coarse  and  DKtttled  Id  color.  The  posterior  callus  of  the  elytra  is 
somewhat  distinct,  but  by  do  meaDS  sufBciuntly  so  to  warrant  Manner- 
helm's  expression,  "elgtrit  ante  apietm  atrinqut  tubareulo  itutntcti't." 

Two  smaller  specimens  from  Alaska  liavc  the  thorax  less  rounded  on  the 
sides  near  the  tip,  and  la  one  of  them  there  is  a  distinct  smooth,  narrow, 
dorsal  vitta;  they  were  sent  to  mje  as  Ertrkinut  veililut  Hann.,  a  very  dif- 
ferent  species,  which  has  the  beak  punctured  but  not  striate. 

Pour  specimens  of  small  size  were  collected  by  Mr.  Crotch  In  the 
Hojave  Desert,  Cal.,  which  I  would  temporarily  refer  to  this  species. 
They  are  yellow  brown  with  abroad  darker  stripe  od  each  elytron  They 
agree  In  form  with  the  Eastern  specimen,  and  are  a  little  more  robust  than 
those  from  Alaska.     Length  2.6  mm;  .10  inch. 

A  larger  series  of  well-preserved  specimens  will  perhaps  show  the  pro- 
priety of  receiving  these  three  forms  as  distinct  species. 

«.  D.  aubelfftiatua.  Erirhinvi  ntb».  Mann.,  BuU.  Mosc.  IHSB,  11,  841, 
Ahuka,  Count  Mnlzcch  and  Prof  Maklin. 
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7.  D.  longnluB,  D.  up. 

FerrugiDona  (immatnre?),  mottled  witb  ciDereooB  pnbescence.  Be«k  aa 
long  as  the  head  and  prolhorax,  Dearly  Btr^ghl,  not  very  slender,  deeplr 
atilate  and  punctured.  Prathorax  not  wider  than  long,  gradually  narmwed 
and  rounded  on  the  ^des  in  tVont,  and  not  conatricted-,  densely  though  nat 
coarsely  punctured,  with  a  illght  trace  of  a  amooth  dorsal  line.  Elytn 
eloDgate,  ODu-qnarter  wider  Ihaa  the  thorax,  convex,  transTersely  impresaed 
near  tbe  base,  strlR  clo§ely  punctured,  marj^  impressed  just  behind  the 
humerus.     Thighs  stout,  with  a  broad  tooth.     Length  8.9  mm;  .14  iucb. 

One  specimen  from  Alaska  sent  with  J),  rvfulai,  from  which  it  is 
abundantly  distinct  by  the  longer  form,  different  prothoisx,  stouter  and 
wore  strongly  toothed  thighs.  The  transverse  impression  of  tbe  elytra 
near  the  base  is  rather  stronger  than  in  J).  luHdat,  and  very  much  as  in  P. 
MubiigTiatut,  with  which  it  agrees  except  In  the  form  of  the  prothorsx. 

8.  D.  squamoBtiB.  Anthoaomusi  te$i»llatm\  Walsh,  Piuc.  £nt.  Soc. 
Phlla.  vi,  367. 

I^ceous,  or  ferruginous,  mottled  with  pale  depressed  scale-like  hairs. 
Beak  as  long  as  the  head  and  prothorax,  not  striate,  punctured,  nearly 
smooth  at  tip.  Prothorax  a  little  wider  than  long,  densely  punctured,  sidea 
rounded  in  front,  and  slightly  conatrictod.  Elytra  one-third  wider  than  the 
prothorax,  convex,  slri»  rather  coarsely  punctured.  Thighs  rather  slen- 
der, tooth  small. 

Illinois  and  Kansas',  bred  by  Hr.  B.  D.  Walsh  from  galls  which  occnr  on 
willow.  Mr.  Walsh  recognized  the  resemblance  in  form  to  ErirMnuii, 
but  un(bnunat«ly  misplaced  this  spedes,  in  which  the  clawa  are  aimple 
and  divergent. 

9.  D.  Mannerhelmil-  Erirhinu*  Mann.  Oemmlnger,  Ool.  Hefle,  viii, 
122;  Erirhinut  Mililu*  \  Hann.,  Bull.  Hose.  1B53,  ii,  242. 

Alaska,  one  spedmen.  Prof.  Hakliu;  British  Columbia.  Quite  diatinct 
from  the  other  species  in  our  founa  by  the  nntforro  coarse  gray  pubescence, 
and  the  punctured  beak;  the  prothorux  is  a  little  wider  than  long,  suddenly 
narrowed,  rounded  and  feebly  constricted  near  the  tip.  Length  3.Q  mm: 
.10  inch. 

10.  D.  hirtufl,  n.  sp. 

Brownish  yellow,  or  tlilvous,  clothed  with  coarse  yellow  hair,  which  Is 
mixed  with  longer  hairs  on  the  elytra.  Beak  as  Icmg  as  the  bead  and  pro- 
thorax,  finely  punctured,  feebly  striate  near  the  base,  marked  between  the 
antennte  with  an  elongate  fovea.  Protliorax  transverse,  one'halfwiderthan 
long,  rounded  on  the  sides,  suddenly  narrowed,  rounded  and  constricted 
near  the  tip  ;  disc  strongly  not  very  densely  punctured,  obsoletely  chan- 
neled. Elytra  wider  than  the  prothorax,  obloug  elongate,  humeri  rounded; 
BtriR  composed  of  approximate  square  punctures;  Interspaces  flat,  sparsely 
punctulate and  rugose.  Thighsarmedwlth  aamUl  tooth.  Length  3.5 mm; 
.14  inch. 

One  spedmen.  Ban  Diego,  Cal, 
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11.  D.  hispldns,  n.ti*. 

Brownish  jellow,  clothed  with  coarse  yellow  hair,  slightly  mottled  near 
die  tlpe  of  the  elytra,  and  mixed  on  the  elytra  with  longer  stiff  suberect 
bristles.  Beak  as  long  as  the  head  and  prothorax,  finely  punctured,  with- 
out BtruB  and  without  interanUnnal  fovea.  Prothorax  strongly  punctured, 
with  an  indistinct  smooth  dorsal  line  ;  one-hslf  wider  than  long,  rounded 
on  the  sides;  suddenly  rounded,  narrowed,  and  very  feehly  constricted  near 
the  tip.  Elytra  oblong  elongate,  wider  than  the  proUioras,  humeri 
roanded,  strife  composed  of  approximate  punctures,  interspaces  wide,  flat, 
■paraely  puoctDlate.  Thighs  armed  with  a  small  tooth,  Length  3.5  mm; 
.  14  inch. 

One  spef^lmen,  New  Hexico.  Very  simiUr  to  the  preceding,  hut  suffi- 
ciently ditlinct  by  the  stiberect  bristles  of  the  elytra,  the  prothorax  less 
constricted  at  the  tip,  and  the  beak  without  a  fovea  between  the  antennn. 

Group  II.  DmaiMklaM. 

In  the  genera  constituting  this  group  the  beak  ia  slender,  and  separated 
from  the  head  by  a  sharply  defined  transverse  line,  or  conatriclioD.  In  our 
genera  the  claws  are  connate  at  base,  but  as  this  character  is  not  mentioned 
in  the  European  genus  Sharpia  (Tournier,  Ann.  EuL  Belg.  xvii,)  and  is 
•omcwhat  variable  in  Bmieronyx,  I  do  not  Itnow  that  It  is  properly  of 
group  value.  The  mandibles  are  truncate  at  tip,  and  toothed  both  on  the 
iitner  and  outer  edge  as  in  BkgnehtUda.  The  prosternum  is  emarginate 
in  &t>nt,  and  the  ventral  sutures  are  very  slightly  curved  at  the  sides.  The 
antenna]  grooves  descend  obliquely  and  are  almost  confluent  behind. 
^f^^^^nn1»  with  flrst  aod  second  Joints  of  funlde 

elongated 2. 

Anienue  with  second  joint  of  fimicle  scarcely  longer 

than  third 3. 

2.  Anteniue  slender,  clubsmall,  oval DE!8MORI8. 

stouter,  club   larger,  elongate  oval PACHTTYOHIUS. 

8-  Claws  small,  frequenUy  connate  nearly  to  the  tip         SMIORONYZ. 


This  genus  correspondB  closely  with  EHrMnu*,  except  In  the  differences 
indicated  in  the  definition  of  the  group,  vis.,  the  connate  claws,  the 
oblique  antennal  grooves  which  are  nearly  conQuent  l^ehind,  and  the  beak 
cmiatricted  at  base.  The  second  Joint  of  the  funicle  is  as  long  as  the 
first,  but  more  slender.  The  thighs  aro  clavate,  unarmed.  The  tibin 
aliifhtly  macronate  and  truncate  at  tip,  nearly  as  long  as  the  thighs  ;  tarsi 
ililn'™*.  third  joint  deeply  bilobed,  fourth  joint  long;  claws  small,  connate 
nearly  to  the  tip. 

The  appearance  is  that  of  Balaninat  In  miniature,  the  eyes  are  rather 
large  and  transverse,  the  sides  of  the  protltoras  scarcely  lobed,  and  the 
proetemnm  moderately  emai^aate  in  flront ;  the  prothorax  is  rounded  on 
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the  sides,  narrowed  in  fVoat,  feebly  constricted  near  the  tip ;  the  elTtn 
wider  thuD  the  protborax,  Btrice  deep,  slightly  punctured,  interspaces  flat. 
The  beak  ia  one-half  longer  than  the  head  and  protharax,  and  is  scparal«d 
from  the  head  by  a  deep  trauaverse  Impression. 

Scape  of  anlennte  not  attaining  the  eyes 1.  soapaJla. 

"  "       nearly    "  "       '.,  2.  oonstriotuaL  - 

1.  D.  Boapolls,  n.  ep. 

Dark-brown,  densely  clothed  with  whitish  scales.  Beak  strongly  punc- 
tured, antenate  slender,  with  the  scape  notreachlng  the  eyes,  insertedabout 
the  middleof  the  beak.  Head  sparsely  punctured,  separated  from  the  beak  bj 
a  sharp  transvcTse  impresaion.  Prothorai  densely  punctured,  very  convex, 
not  longer  than  wide,  much  rounded  on  the  sides,  narrowed  in  front,  and 
constricted  at  the  sides  at  a  greater  distance  from  the  tip  than  usual,  hue 
nearly  straight.  Elytra  one-half  wider  than  tlie  protborax,  convex,  feebly 
emarginate  at  base,  humeri  prominent,  rounded ;  strine  deep,  sirongly 
punctured,  Interspaces  flat,  sparsely  rugoscly  punctured.  Thighs  strongly 
clavatc.     Length  4.5  mm. ;  .17  Inch. 

One  spedraen,  Kansas.  Larger  than  the  nest,  and  easily  known  by  the 
short  antennal  scape,  which  fails  to  reach  the  eyes  by  a  length  equal  to  the 
first  Joint  of  the  fUnlcle. 

2.  D.  oonstrictus.  B^yneAaniMMTWtr.  Say,  Journ.  Ac.  Nat,  Sc.  Phila. 
ill,  313 ;  ed.  Lee.  ii,  176 ;  Baianintii  eomtr.  Say,  Cure,  20  ;  ed.  Lee  1, 
294 ;  Scb.  Cure.  vU,  2B3 ;  Brirhinat  eomtr.  Gyll,,  Sch.  Cure,  iii.  286. 

Kansas  and  Hlsaouri,  not  rare.  The  beak  is  not  quite  so  long  in  (5*  as 
in  $  1  It  is  punctured  in  the  former,  and  squamose  behind  the  antennce;  in 
the  latter  it  Is  glabrous,  except  at  the  liase,  and  smooth  except  on  the  sides 
near  the  base.  Smaller  than  the  preceding,  with  the  sides  of  the  thorai 
less  rounded  ;  the  color  is  blackish,  with  the  antennse  and  legs  dark  ferru- 
ginous. Either  of  these  species  will  agree  with  the  descriptions  of  Say 
and  Gyllenhal.  The  latter  author  does  not  mention  the  transverae  con- 
striction at  the  base  of  the  beak. 

PAOHYTVOHTUS  Jekel. 
The  species  which  I  have  referred  to  this  genus  are  rather  convex  and 
stout  insects,  having  the  sides  of  the  prothorax  and  elytra  rounded.  They 
agree  with  Deintorii  in  having  the  second  Joint  of  the  t^nictu  elongated, 
bat  the  antennte  are  stouter,  and  the  club  larger.  They  differ  from  Smi- 
cronyx  chiefiy  by  the  second  Joint  of  the  fiinicle  being  obviously  longer 
than  the  third.    The  claws  are  connate  for  one-half  their  length. 

Elytra  mottled  with  spots  of  gray  scales 1.  amcBnus. 

"     with  broad  white' margin 3.  disooldeua. 

1.  P.  amcsQUfl.  Tythiut  amawui  Say,  Cure,  36;  ed,  Lee.  i,  294;  Qyll., 
Bcb.  Cure,  iii,  41». 
;Western  States,  and  Lake  Superior.    A  very  robust  Bpccles,  clothed 
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with  dark-brown  scales;  the  proihoni  has  four  whitish  vlttcei  the  elytra  a 
short  basal  line  on  each,  and  some  narrow  irregular  whitish  bands  ;  the 
aides  of  the  prothotax  are  much  rounded  and  incurved  at  the  base.  The 
scales  at  the  base  of  the  beak  farm  two  little  tufts  as  in  the  next  species. 

2.  P.  diaooidaoa,  a.  sp. 

Rubnst,  blacli,  clothed  with  while  scales;  disc  of  protbnrai  and  elytra 
brawn.  Beak  loader  than  head  and  thorax,  not  slender,  ciirred,  strongly 
ponctnred,  not  thickened  towards  the  base,  which  is  deeply  tranaversely 
impressed;  the  scslea  form  two  small  tufts  near  the  tranaveise  impression. 
Prothorax  wider  than  long,  very  much  narrowed  in  front,  strongly  rounded 
on  the  udes,  which  are  Incurved  near  the  base,  though  less  so  tlian  Id  P. 
amanut,  coarsely  and  densely  punctured  ;  disc  brbwn  for  two-thirds  the 
length,  and  one-half  the  width  ;  with  a  whitish  basal  vltta.  Elytra  wider 
than  prothorax.  rouuded  on  the  sides,  though  less  so  than  In  the  preceding; 
homeri  rounded,  but  somewhat  prominent ;  atriie  line,  Interspaces  flat 
Thigh?  clavate.  claws  connate  for  about  one-half  the  length.  IfCngtb  2.Q 
mm.;  .10  inch. 

New  York,  Illinois,  Texas,  and  California.  The  discoidal  spot  of  the 
elytra  extends  from  the  base  for' half  the  length  and  breadth;  there  is 
frequently  a  black  lateral  spot  on  the  eiytro,  just  behind  the  middle. 

8MIOROHTX  8ch. 

This  genus  contains  small  species  which  only  differ  fW>m  Pachgti/cMiu 
by  the  second  joint  of  the  fUnicle  being  shorter  than  the  first,  and 
frequently  not  longer  than  the  third  ;  tlie  scape  reaches  to  the  eyes.  The 
poetncular  lotiee  of  the  prothorax  are  sometimes  distinct,  and  the  proeter- 
nnm  is  moderately  emarginate  in  fVont.  The  beak  Is  shorter  tlian  in 
De*mori»,  and  is  slightly  thicker  at  liase  ;  the  transverse  constriction  is 
well  defined,  and  tbe  pubescence  at  the  base  of  the  beak  rises  into  two 
tuils. 

The  form  varies  somewhat,  the  first  species  resembles  Paehgtychiu*  by 
the  strongly  rounded  sides  of  prothorax  and  ovate  elytra ;  others  resemble 
in  minialure  Dorgtomut,  but  the  thighs  are  not  toothed,  and  ttie  claws  are 
small  and  connate  almost  to  the  tips.  Others  again  have  tbe  claws  approxi- 
mate, but  scarcely  conoatc. 

The  genus,  even  as  thus  defined,  seems  to  me  somewhat  helerogeueoua, 
and  with  more  carefbl  study  will  be  found  perhaps,  to  contain  element 
tepreaentmg  other  European  genera.  It  will  be  for  future  investigators  to 
determine  if  our  species  shall  be  partitioned,  or  tbe  European  forms  con- 
densed. 

The  species  are  difficult  to  define,  and  the  table  given  Is  not  very  satis- 

Second  Joint  of  Amide  of  anlennn  not  longer  than  third  ;  claws 
connate  for  more  lliaD  half  the  length 9. 

Second  Joint  of  funicle  of  antennee  longer  than  third;  claws  not 
connate,  or  feebly  so 7. 

FBOC.  AMBB.  FBILOe.  BOC  ST.  06.  T 
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3.  Elytra  ovate,  rounded  od  the  sides 3. 

"     oblong,  parallel      "       "   4. 

8.  Frothoraz  transveree,  scales  yellow 1.  oorpulentus. 

scarcely  wider  tliaa  long,  scales  gray  S.  OTipetmia. 

4,  Beak  straight,  scales  gray 6. 

"     curved 6. 

9.  Elytra  suddenly  wider  than  protborax. 3.  srlseua. 

"      gradually,  slightly  wider  than  prothorox  4.  obteotoa. 

6.  OfuBuoIsize,  scales  yellow,  elytra  rntherhroad..  6.  flavloBna. 

Very  small,  scales  grayish,  elytra  narrow 6.  puslo. 

Ofusualsize,  mottled  withspoUor grayscales. .  7.  tyobloldes. 

7.  Interspaces  of  elytra  not  setose S- 

"                  "     with  ^gle  rows  of  hiUrs..  S. 

8.  or  usual  size  and  form 8.  vestitua. 

Smaller  and  more  elongate Q.  seriatus. 

D.  Scales  mottled  in  color VO. 

smalt,  uniform  bright  fulvous 10.  faiTU» 

large,  dirty  gray 11.  sortUdaB. 

10.  Elytra  longer  and  less  convex 13.  oinereus. 

"     more  convex,  scales  lai^,  ova) 13.  satianiulatuB. 

"         "  "         "      narrow 14.  oomiotUatua. 

1.  8.  oorpulentus,  n.  sp. 

'  Robust,  black,  densely  clothed  with  oval  ochreous  scales  ;  beak  densely 
punctured,  slightly  curved,  as  long  as  the  head  and  prothorax,  thinly 
pubescent.  Prothorax  nearly  twice  as  wide  as  long,  convex,  sidesstrongly 
rounded,  densely  punctured,  punctures  obscured  by  the  scales,  disc  darker 
than  the  sides.  Elytra  convex,  sub-ovate,  one  fourth  wider  than  the  pro- 
thorax,  humeri  prominent,  rounded,  strite  well  Impressed,  floe,  InterBpsces 
fiat ;  disc  with  a  (»mmon  dark  spot  extending  Trom  the  base  nearly  to  the 
middle,  wider  behind,  and  reaching  the  third  stria.  Antennie  with  Ihe 
fnnicte  ratiier  stout,  second  joint  not  longer  than  the  third ;  hind  tibi« 
scarcely  niucronate.    Length  8.7  mm ;  .11  inch. 

One  specimen,  Louisiana.  Resembles  in  form  Paehytj/ehiui  diteoidevt, 
but  easily  distinguished  by  the  generic  cbanicterB,  and  the  dlfierent  color 
of  the  stales. 

2.  S.  oviponniB,  n.  sp. 

Robust,  piceous  black,  thinly  clothed  with  large  gray  scales  ;  beak  punc- 
tnisd,  thinly  pubescent,  slightly  curved,  as  longas  the  hendand  prothonx, 
Prothorax  scarcely  wider  than  long,  rounded  on  the  sides,  narrower  in 
front,  convex,  densely  punctured.  Elytra  ovate,  nearly  oue-balf  wider 
than  the  prothorax,  humeri  rounded,  stris  deep,  sparsely  punctured,  in- 
tenpaces  flat.  Antennte  with  the  fbnicle  rather  stnut,  second  Joint  not 
longer  than  third  ;  hind  tiblte  scarcely  mucronate.    Length  3.S  mm.;  .10 

Michigan,  Kansas,  Texas.    Tbecolor  of  the  scales  Is  sometimes  UDifonn, 
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■oawttmes  mottled  ;  ic  Is  ea^ij  recognized  by  the  ovate  elytra,  nbich  are 
distiDcdy  wider  at  the  middle  than  at^the  baae. 

S-  S.  sriseus,  n.  sp. 

Black,  not  very  densely  clothed  with  oval  gray  scales;  beak  loDger  than 
bead  and  prothorax,  lesa  curved  than  usual;  squamoee  towards  the  base. 
ProthoraiX  without  poetocular  lobes,  slightly  longer  than  wide,  gradually 
narrowed  fW)in  the  base,  feebly  rounded  on  the  sides,  moderately  constric- 
ted at  the  sides  near  the  tip ;  not  very  convex.  Hnel;  punctured.  Elytra 
elongate,  one-third  wider  than  the  prolhorax,  humeri  not  very  prominent, 
broadly  rounded:  strite  impressed,  punctured,  not  concealed  by  ihe  scales. 
Antenns  and  legs  very  dark-brown.     Length  2  mm. ;  .08  inch. 

Soathem  and  Western  States,  Georgia  to  Kansas.  This  is  probably 
Mieronyx  einenat  \  DeJ.,  a  name  since  used  for  another  species. 

4.  S.  obtectua,  n.  sp. 

Black,  very  densely  clothed  with  broadly  oval  yellowish  scales,  conceal- 
ing the  punctures;  beak  as  long  as  the  head  and  prothorax,  curved  ;  pro- 
thorax  a  little  longer  tlian  wide,  gradually  narrowed  in  front,  and  con- 
stricted as  in  griitai,  but  more  rounded  on  the  sides,  strongly,  not  densely 
punctured.  Elytra  of  the  same  form  as  in  grittn*,  strite  concealed  by  the 
scales,  hut  when  they  are  removed,  deep  and  punctured,  interspaces  flat, 
nearly  smooth.     Legs  aad&nteniUB  very  dark -brown.     Length  2  mm.;  -08 

California,  fonnd  by  me  at  San  Diego. 

5.  B.  fla.7ioaii8,  n.  sp. 

Piceous,  clothed  with  small  ochreous  scales ;  beak  slightly  curved,  as 
long  as  the  head  and  prothorax,  punctured,  opaque,  thinly  pubescent. 
Prothorax  a  little  wider  than  long,  rounded  on  the  udes,  narrower  in 
front,  convex,  densely  punctured,  postocular  lobes  broad,  distinct.  Elytra 
eblong,  convex,  sides  parallel,  then  rounded  at  the  lip ;  one-third  wider 
than  the  prothorskX,  humeri  prominent,  rounded;  strite  well  impressed,  in- 
terspaces slightly  convex.  Antennte  with  second  joint  of  fbnicle  not 
longer  than  third,  legs  brown,  hind  tibia  scarcely  mucronate.  Length 
S-Trom.;  .11  inch. 

Texas.    BelfTage  ;  one  specimen. 

6.  S.  pusio,  n.  sp. 

Quite  similar  to  8.  obtteUu,  but  very  much  smaller,  witli  the  scales' 
broadly  oval  and  very  dense.  The  strin  of  the  elytra  seem  to  be  tiner  and 
somewhat  nearer  by  pairs,  the  second  and  fourth  Interspaces  appearing 
wider.    Antenna  and  logs  daric-brown.    Length  1.0  mm. ;  .00  inch. 

Cape  San  Lucas  ;  Mr.  Xantus. 

T-  S.  tyohoides,  n.  sp. 

More  robost  and  convex,  black,  irregularly  mottled  with  small  whitish 
scsles,  which  are  of  two  forms,  some  being  broad  and  sonie quite  narrow. 
Beak  curved,  longer  than  head  and  thorax,  punctured  and  scaly  towaida 
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the  base.    Frothorex  a  little  wider  than  loog,  much  rounded  on  the  udeB, 

narrowed  in  fniat,  and  not  constricted,  moderately  punctured,  puuctures 
becoming  grnnules  at  the  sides.  Elytra  one-tbird  wider  than  the  protboiax, 
humeri  ratlier  prominent,  less  rounded,  sides  sUglilly  rounded  ;  scales 
thinly  distributed  with  small  spots  more  densely  placed,  strlie  well  marictKl, 
punctured,  interspaces  dat.  Legs  and  autennie  dark  nsddlBh-brown. 
Length  nearly  3  mm.;  .11  Inch. 

Western  States;  Kansas,  Texas.  The  elytra  are  sometimes  reddish* 
brown,  with  the  suture  dark. 

8.  8.  veBtltua,  n.  sp.. 

Rather  robust,  convex,  Itlack,  very  densely  clothed  with  greyish  and 
yellowish,  broadly  oval  scales,  though  scarcely  mottled  in  color.  Beak  as 
in  the  preceding.  Prothorax  as  wide  as  long,  narrowed  from  the  base  for- 
wards, rounded  on  the  sides,  not  constricted  near  the  lip;  densely  and 
strongly  punctured,  with  a  few  scattered  lialrs  mingled  with  the  scales, 
which  conceal  the  punctures,  except  where  abt^ded.  Elytra  suddenly 
more  titan  one-third  wider  than  the  prolhorax;  humeri  rather  prominent, 
sides  slightly  rounded,  disc  convex  with  nell-mnrked  Qnely  punctured 
Btriee,  inlerspaees  Qat,  each  with  a  row  of  whitish  hidrs.  Anicnnne  and 
legs  ferruginous  brown.     Length  3.75  mm.;  .10  inch. 

One  specimen,  Kansas. 


L.  sp. 

More  elongate,  clothed  with  oval  dirt-colored  scales,  not  mottled.  Beak 
as  usual.  Prothorax  as  long  as  wide,  very  little  narrowed  in  front,  broadly 
rounded  on  tlie  sides,  scales  intemiixed  with  white  hairs,  disc  (when  de- 
nuded) coarsely  punctured.  Elytra  elongate,  about  one-third  wider  t1ian 
the  prothorax,  sides  not  rounded,  strice  deep,  punctured,  interspaces  flat, 
each  with  a  row  of  louglsh  white  hairs.    Length  1.7  mm.;  .07  inch. 

Harlposa,  California;  Dr.  A.  Thevenet.  When  the  scales  are  rubbed 
off  the  hairs  remain  giving  the  appearance  of  very  sparse  pubescence;  an 
excellent  instance  of  the  uecesslly  of  indicating  the  speclllc  diflerences  in 
BkynehopJuira  from  form  and  sculpture,  rather  tlwn  color  and  vesliture.  1 
have  a  partially  rubbed  specimen  fkim  New  York,  which  only  differs  by 
the  scales  being  more  white. 

10.  B.  fUlvuB,  n.  sp. 

Black,  densely  clothed  with  rather  small  bright  ftilvotiB  scales.  Beak 
longer  than  head  and  prothoiax,  nearly  straight,  smooth,  and  shining, 
slightly  punctulate  at  base.  Prothorax  about  as  long  as  wide,  broadly 
rounded  on  the  sides,  somewhat  narrowed  in  fhtnt,  and  feebly  con- 
stricted, post-ocular  lobes  scarcely  distinct;  finely  and  densely  ptinctured. 
Elytra  oblong,  one  third  wider  than  the  prothorax,  convex,  strire  fine, 
punctured,  interspaces  nearly  flat.  Anienns  piceous,  second  joint  of  funi- 
cle  a  little  longer  than  third.  Legs  reddish -yellow,  hind  tibin  not  mucro- 
nate,  claws  approximate,  not  connate.     Length  2.5  mm, ;  .10  Inch, 

One  specimen,  Missouri;  C.  V.   Riley.    This  species  differs  from  tbe 
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otheiB  bj  tlie  straight  tuid  nearly  smooth  beak.  The  ventral  snturca  nra 
ihghtlj  yet  distinctly  curved.  The  fonn  of  Iwdy  and  the  color  of  tha 
taXea  gives  a  resemblance  to  Sibyaet,  inm  which  it  is  abundantly  distin- 
guished by  the  simple  clawa. 

IL  8.  aordldus,  n.  sp. 

Black,  elongate,  densely  clothed  with  rather  small  dirty  gray  scales. 
Beak  ss  long  as  the  head  and  prothorax,  nearly  straight,  punctured,  tip 
auKKith  and  shining.  Prothorai  longer  than  wide,  narrower  in  tnoi, 
thgbtly  rounded  on  the  sides,  poetocular  lobes  wanting.  Elytra  oblong, 
humeri  rounded,  prominent,  striie  fine,  interepaccs  flat.  Anltnuce  with 
the  funicle  rather  slender,  second  Joint  longer  than  third.  Claws  rather 
large,  approximate,  not  connate.     Length  3  mm. ;  .08  inch. 

Texas.  Exactly  resembles  In  appearance  8.  griteui,  but  diScra  by  the 
tuser  claws,  and  more  slender  anienns. 

la.  a  cinereua  Motsch..  Bull.  Mosc.,  1845.  il,  878. 

California  and  Vancouver  Island;  O.  R.  Crotch  ;  Dr.  Thevenct  Easily 
known  by  its  larger  size  (3.5  mm.;  .10  Inch),  prothorax  with  rounded 
ndes,  and  mottled  color;  a  few  short  hairs  are  mingled  with  the  scales, 
which  are  broad  oval.  The  prothorax  is  thickly  puncturad,  and  distinctly 
constricted  near  the  tip.  The  elytra  are  comparatively  longer  and  less 
convex  than  in  the  neighboriug  species,  thus  produdng  a  resemblance  to 

13.  S.  squamulattiB,  n.  sp. 

Black,  densely  clothed  with  rather  large  oval  gray  scales,  mottled  with 
tnown  upon  ttie  elytra.  Beak  brown,  longer  than  head  and  prothorax, 
slender,  nearly  strdght,  shining  at  tip,  punctured  and  putrescent  at  the 
base.  Prothorax  as  long  as  wide,  rounded  on  the  sides,  narrower  In  front, 
peetocular  lobes  not  distinct.  Elytm  oblong,  one-third  wider  than  the 
prothorax,  humeri  rounded,  promineat,  atriffi  flne.  Antcnns  brown,  with 
KGond  joint  of  funicle  scarcely  longer  than  third.  Legs  brown,  cisws 
small,  connate  for  about  one-half  their  length.  Length  2  mm. ;  .075  inch. 
'  Two  specimens,  Detroit,  Michigan ;  Messrs.  Hubbard  and  Schwarz. 
An  inconspitntooB  spedca,  which  may  be  easily  recognized  by  the  fore- 
gnlng  charttcters. 

14.  S.  oomioulatufl.  Tfchitit  eorn.,  Fahneus,  Bch.  Cure.  vii.,2d,  309. 
Middle  and  Western  States.    A  very  small  species,  easily  known  by  the 

narrow  scales  and  rounded  sides  of  the  prothorax.  Length  1.0  mm.; 
.065  inch. 

Dark  brown,  not  very  densely  clothed  with  nwrow,  small,  whidsh  and 
yellowish  scales.  Beak  ss  usual.  Prothoisx  as  long  as  wide,  narrowed  In 
front,  much  rounded  on  the  sides,  convex,  densely  and  coarsely  punctured. 
Elytra  suddenly  one-lialf  wider  tlian  the  prothorax,  elongate,  not  rounded 
on  the  sides,  strln  deep,  punctured,  Interspaces  flat  Antennfe  and  legs 
paler  brown.     Claws  very  small,  partly  connate. 
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Kenus ;  one  Bpedmen .  A  Tei?  am&ll  apeclee,  related  to  S.  tj/ehioide*, 
&nd  easily  known  bjr  ihe  narrow  icalei  and  rounded  BidMorUie  protborax. 
The  Bcales  uxe  partly  abraded,  but  appear  to  be  mottled  In  oolor. 

Group  III.     EBKBoml. 

Following  the  example  of  Lacordaire,  I  recognize  as  a  dlitinct  group  s 
■mall  number  of  genera  which  are  closely  related  to  the  Erirhini  proper, 
and  like  them  have  the  antenna!  grooTes  diiected  ag^nst  the  eyes  ;  they 
differ  in  Iiaving  the  ejree  larger  and  more  prominent,  and  sepamted  trouk 
the  margin  of  the  prothorax  by  the  bead  being  more  or  lese  prolonged  be- 
hind. The  bead  tbut  recalls  the  form  already  teen  in  Bhinomaeer  aod 
lOiynehitu,  thongb  otherwise  there  is  no  resemblance. 

The  two  Bpeciea  In  my  collection  resemble  in  appearance  small  Dorytofnua 
but  the  thighs  are  unarmed,  and  the  second  Joint  of  the  fbnlcle  of  the 
antennEE  la  short. 

I  will  for  the  present  refer  them  to  the  genus  Pkyllotrox,  though  thej 
differ  f^m  the  description  giren  by  Lacordaire  (Qen,  Col.  vi,  SOS),  by  the 
first  ventral  suture  being  well-marked. 

PHTLLOTBOX  Sch. 

1.  P.  Qubifer,  n.  sp. 

Elongate,  fliacous,  thinly  clothed  with  golden  pubescence  \  antennn,  legs 
and  elytra  f\]lTous,  the  latter  with  the  suture  and  scutellar  region  more  or 
leas  blackish.     Length  l.B-2.8  mm.;  .OTS-.OQ  inch. 

Ban  Francisco,  California ;  collected  by  myself. 

Beak  rather  stout,  nearly  as  long  as  the  prothonuc,  punctured,  feebly 
channeled  tVom between  the  antennn  for  a  short  distauceieyeerather  large, 
prominent ;  antennte  yellow,  with  the  scape  reaching  to  the  eyes.  First 
Joint  of  ftiDicIe  elout,  and  moderately  long,  followed  by  six  short  joints, 
club  oval,  pubescent.  Prothorax  not  lobed  behind  the  eyes,  longer  than 
wide,  narrowed  in  ftont,  feebly  rounded  on  the  sides,  sligUlly  constricted 
near  the  tip,  rather  densely  punctured,  thinly  clothed  with  shining  yellow 
hair.  Elytra  wider  than  the  prothorax,  elongate,  humeri  rounded,  stria 
with  close-set  punctures,  interspaces  densely  punctulate,  and  sparsely 
pubescent,  brownish-yellow,  with  the  scutellar  region  and  frequently  the 
suture  dark.  Body  beneath  dark,  strongly  punctured  :  abdomen  and  legs 
brownish -yellow.  Thighs  not  toothed,  rather  thick  ;  tlblm  stout,  truncate 
and  not  armed  at  tip,  tarsi  rather  broad,  third  Joint  wider,  deeply  bllobed; 
claws  simple,  divergent. 

This  insect  strongly  resembles  the  figure  of  Braehonyzindigena  Herbst, 
as  given  by  Duval,  Gen.  Col.  Eur.  iv,  pi.  19. 

I  have  seen  a  variety  from  Colorado  in  the  collection  of  Hr.  Ulke.  in 
which  the  color  is  bright  yellow,  only  the  head,  trunk  beneath,  and  the 
suture  near  the  l>ase  of  the  elytra  are  dark. 

S.  P.  femiffineus,  n.  sp. 

Smaller  than  the  preceding,  entirely  ferruginoua,  sparady  pubescent. 
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Beak  slender,  cnrred.  longer  tbtta  the  proChoraz,  spaisely  punctured,  eyes 
■mailer,  prominent  i  head  punctured,  Frolhorax  scarcely  lunger  than 
wide,  graduallT  narrowed  in  front,  feebly  rounded  oq  tlie  sides,  sUghtly 
conatricted  near  the  tip,  strongly  not  densely  punctured.  Elytra  wider 
than  the  protborax,  humeri  rounded,  strite  deeper  and  more  strongly  punc- 
tured tbaa  in  the  preceding,  interspaces  more  convex  and  less  punctulate. 
Body  beneath  coarsely  punctured.  Length  1.5  mm. ;  .06  inch. 
One  specimen,  Florida ;  collected  by  Dr.  E.  Brendel. 

Group  17.    Ci7|iMpli. 

In  this  group  the  body  Is  densely  clothed  with  scales,  forming  usually  a 
■hiuing  crust ;  the  beak  Is  cylindrical  and  curred,  not  separated  from  the 
head  by  a  tranevene  impressioD  ;  the  aotennal  grooves  commence  about 
one-third  from  the  end.  and  run  directly  towards  the  eyes  which  are  lat- 
eral, oval,  transvecBe,  coanely  granulated  and  not  approximate  beneath. 
Fnnicuhis  of  the  antenns  in  some  genera  6-JoinIed ;  Srst  joint  long,  the 
others  short,  increasing  gradually  in  breadth,  and  sometimes  passinginsen- 
sibly  into  the  club,  which  is  rather  large,  oval,  annulated  and  pubescent 
Piothoraz  with  broad  poetocular  lot)ee,  front  coxte  largo,  prominent,  coa- 
tiguous,  prostemum  transversely,  very  deeply  impreeaed  but  not  excavated 
in  ftont  of  the  coxie,  or  deeply  emarginate.  The  legs  are  not  very  slender, 
the  thighs  moderately  clavate.  the  tibite  sinuate  on  the  inner  side,  as  long  al 
the  thighs,  truncate  and  mucronate  at  tip,  with  the  articular  suriace  ter- 
minal ;  the  fkint  tibi»  sub-serrate  fW>m  the  middle  to  the  tip.  Tarsi  broad 
with  the  fourth  Joint  short,  variable  in  form  (absent  in  the  European  Anc- 
pIiM),  third  Joint  brood  deeply  bilobed.    Elytra  with  ten  entire  strife. 

Last  Joint  of  tarsi  broad,  claws  distant 2. 

"  "    narrow,  with  one  claw BRAOHYBAMD'8. 

"        "  '•  projecting,     with    two 

slender  claws. ONTCHTLIS. 

Elytra  slightly  wider  than  the  prothorax ENDALUS. 

"     much  "  "  TANYSPHYBUB. 

WStDAUJB  Lap. 

This  geuus  was  first  described  by  Schonherr,  under  the  previously  used 
name  NoU'ophHu*.  The  error  was  recogniied  and  corrected  in  Vol.  vli  of 
his  work,  and  the  name  changed  to  Notiodai.  Meanwhile,  however,  Eit- 
daluM  had  been  proposed  by  Laporte,  In  a  systematic  work,  and  being  ac- 
companied by  proper  description  must  of  course  take  precedence.  The 
species  occur  on  grasses  near  water  ;  of  those  described  thus  fat,  only  one 
properly  belongs  to  the  genus,  the  otiiers  will  be  found  under  OnychyiU 
and  Liitorhoptriu.  The  funlcle  Is  6-jointed,  and  In  some  of  the  species 
passes  gradually  into  the  club. 
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Tlie  spedes  fonn  tvo  groups,  quite  different  In  fonu,  the  e]ytn  being 
very  dUliDrtlj  wider  tlun  Uie  protlionuc  in  the  flrst, 
A.  Last  Joint  of  tarsi  slightly  prominent,  claws  moderately  large,  elytra 
wider  than  the  prothorsx. 

'    Scales  with  bristles  intermixed 1.  setosus. 

"     unifonn,  without  bristles  intermixed 2. 

B.  Prothorax  not  coarsely  punctured 3. 

"          onrsely  punctured 4. 

8.  Scales  gny,  lengUi  4.0  mm 2.  Umatulus. 

"      bronsed,    "    3  mm 8.  esratus. 

4.  Protliarox  scarcely  wider  than  long 4   oribrioolUa; 

"          transTcree,  constricted  hi  front 6.  punotatuB. 

B-  Last  joint  of  tarsi  not  prominent;  body  oval 6.  OTolia, 

1.  B.  setoflus,  n.  sp. 

Dark  brown,  with  scattered  short  erect  bristles,  prothorax  broader  than 
long,  much  rounded  on  the  sides,  suddenly  narrowed  uud  constricted  at 
the  tip.  deeply  and  closely  though  not  coarsely  punctured,  marked  with 
four  narrow  lines  of  pale  scales  liaving  a  metallic  lustre.  Elytra  a  little 
wider  than  the  prothorax,  elongate;  humeri  rounded,  not  oblique,  sides 
feebly  converging  behind,  tip  obliquely  narrowed,  uniform  brown;  strife 
fine,  interspaces  feebly  convex;  sides  as  far  as  the  eighth  stria,'  and  under 
surface,  covered  with  pale  scales;  antenns  and  legs  ferruginous.  Length 
4  mm.;  .13  inch. 

Texas ;  Mr.  Beiffnge.  The  last  tarsal  Joint  is  broad,  and  extends 
slightly  beyond  the  lobes  of  the  third  Joint ;  the  claws  are  large  and 
divaricate.  The  prothorax  differs  in  form  in  the  two  sexes,  in  the  same 
manner  as  in  the  next  species. 

Two  smaller  specimens  are  entirely  similar  to  the  preceding  in  form  and 
sculpture,  the  elytra  are  covered  with  dirty  gray  scales,  with  a  large  com- 
mon dlscoidal  dark  brown  spot,  extending  ttom  the  base  for  four-fldhs  of 
the  length,  with  prolongations  on  the  third  and  filth  interspaces,  causing 
the  outline  to  be  irregular;  there  are  also  two  clouds  on  the  sixth  inter- 
space, and  one  at  the  humerus.     Length  3.5  mm.;  .14  inch. 

Middle  States  not  rare;  Kansas,  Texas.  The  prothoius  is  much  more 
rounded  on  the  sides  in  the  (^  than  in  the  $. 

8.  B.  llmatuluB  Lap.,  Hist.  Nat.  An.  Artie,  ii,  &S9  (,lB«iy,  If<4iopMltul 
Um.  Gyll.,  8ch.  Cure,  iii,  819;  Notiodti  Urn.  ib.  vii,  2, 183. 

4.  B,  esrattis,  n.  sp. 

Smaller,  dark  brown,  covered  with  gray  and  brown  scales  having  a 
metallic  reflection;  prothorax  a  little  wider  than  fong,  sides  rounded  espe- 
cially In  front,  tip  narrowed  and  constricted,  punctures  deep  and  close,  not 
coarse;  disc  with  two  brown  vitt«.  Elytra  suddenly  one-half  wider  than 
the  prothorax,  humeri  oblique,  obtuse,  feebly  rounded;  stris  composed  of 
approximate  quadrate  punctuivs,  interspaces  not  convex,  disc  with  a  lai^ 
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common  broTn  cloud  extending  from  the  base  tliee- fourths  the  length; 
sntQre  for  the  same  diat&nce  blackish;  beoeath  dirty  graj'  Length  3.3 
mm.;  .00  iocb. 

Two  Bpedmens,  Texas:  Mr.  Belfrage.  Tare!  as  In  the  preceding  species. 
la  some  specimeoB  the  variation  In  tint  isscsrcely  apparent,  and  the  whole 
upper  sar&ce  is  of  s  dull  golden  color. 

5.  E.  oribrioollls,  n.  ap. 

Blockisb  brown,  covered  with  grayish  scales;  protbornx  snbquadrate, 
Mwcely  wider  than  long,  sides  nearly  straight,  a  little  rounded  near  the 
tjpk  which  is  constricted ;  surface  very  coarsely  and  deeply  punctured. 
Elytra  sitddcnly  one-third  wider  than  the  protborax,  humeri  rounded, 
fAne  deep,  slightly  punctured,  interspaces  nearly  flat,  disc  with  a  f^nt 
brownish  cloud  behind  the  middle.     Length  2.3  mm.;  .OB  inch. 

One  specimen,  Qeorgia.  The  last  tarsal  joint  is  a  little  shorter,  and  the 
claws  HmaJlet  than  in  the  preceding  species. 

6.  E.  punctatuB,  n.  sp. 

Smaller  and  more  robust  than  E.  eribrieellU,  with  the  prothorax  wider  than 
long,  more  deeply  constricted  at  tip,  and  somewhat  lesscostqely  punctured. 
Elytra  a  little  wider  than  the  prothonuc  brown,  with  a  darker  sutunil 
stripe  ;  strife  deep,  more  distinctly  punctured ;  legs  dark  testaceous. 
Length  1.8  mm.;  .075  inch. 

One  specimen,  Texas;  Hr.  Belfrage.  The  last  tarsal  Joint  and  the  clawa. 
still  smaller  than  in  B.  eribrieollit. 

7.  E.  ovalis,  n.  sp. 

Almost  regularly  oval,  black,  mottled  with  pale  gray  scales,  Prothorax 
wider  than  long,  narrowed  from  the  base  forwards,  rounded  on  the  sides, 
strongly  constricted  at  Ae  tip,  surface  deeply  but  not  coarsely  punctured,  with 
three  pale  vlttie.  Elytra  very  little  wider  than  the  prothorax ;  gray,  with  a 
abbreviated  sutural  stripe,  and  fl^uently  some  mottlings  of  dark  brown; 
■triie  deep,  feebly  punctured.    Length  2.3  mm.;  ,09  inch. 

New  York  and  California.  The  color  depends  on  the  extent  to  which 
tbe  crust  of  gray  scales  is  preserved. 

Several  much  smaller  specimens  from  California,  Florida  and  Lake  Sup- 
erior have  the  prothorax  comparatively  more  coarsely  punctured,  but  do  not 
show  any  other  diflerence.     Length  1.6  mm.;  .00  inch. 

TAJTYBPHYRUS  Bch. 

This  genus  barely  differs  from  Endalat  by  the  funicle  of  the  antennie 
more  slender,  with  tbe  Joints  scarcely  increasing  In  thickness;  the  pro- 
thorax  narrower,  and  scarcely  rounded  on  the  sides;  and  the  elytra  fully 
one-half  wider  than  the  prothorax,  truncate  at  base,  with  the  humeri  more 
prominent  and  slightly  oblique.  The  last  joint  of  the  tarsi  does  not  pro- 
ject beyond  the  lobes  of  the  third,  and  the  claws  are  distant  and  divari- 
cated as  in  Endalai. 

As  Lacordaire  observes,  it  resembles  in  miniature  a  Grypidiut. 
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1.  T.  leiim»  Oyll.,  &ch.  Cure.  U,  883;  Duval,  Qen.  Col.  Eur.  iv.  pi.  10; 
f.  47.     Mhsnchanm  lemn.  Fftbr.,  Syst.  Bl.  ii,  455;  cum  mull.  sjn.  Burop. 

Detroit,  Mich.;  Messrs.  Hubbard  and  Scbwarz.  A  very  small  iuaect 
(1.2  mm.;  .05  inch),  of  dull  black  color,  mottled  on  the  elytra  with  gny 
BCalea;  ant^iuiK  and  Teet  brown.  It  afp-eea  so  occuratelj  with  Uie  descrip- 
tion and  figure  of  the  Buropean  species  that  I  am  not  warranted  in  GODMd- 
ering  it  as  distinct. ' 

BBAOHYBAMUS  Genn. 

Tho  species  meutioned  below  resembles  in  form  Bagovt,  but  is  at  once 
recognised  by  the  last  tarsal  Joint  having  but  one  claw;  a  very  rare  char- 
acter, occurring  in  but  two  other  genera  In  our  fauna,  JfoTionyekui  and 
BariUplon,  which  have  otherwise  no  resemblance  to  this  genua,  nor  to 
each  other. 

1.    B.  eleottia  Qerm.,  Scb.  Cure,  iii,  831;  Bob.,  iUd.  vii.  S,  185. 

Middle  and  Southern  States,  The  specimens  in  my  collection  agree  fuilf 
with  the  detailed  description  last  cited,  but  the  prothorax  is  constrictod 
near  the  t!p,  as  described  in  the  next.  I  think,  however,  that  the  differ- 
ences mentioned  are  illusory,  and  that  there  is  probably  but  one  species  in 

a.  B.  inoeratuB  Bob,,  Sch.  Cure,  vii,  3,  186. 

Boston;  coll.  Chevrolat.  Unknown  to  me;  said  to  differ  f^om  the  pre- 
ceding chiefly  by  the  second  interspace  of  the  elytra  being  wider  and  some- 
what elevated. 

OiryOHYLIS  n.  g. 

The  species  which  constitute  this  genus  are  very  similar  to  certidn 
Bagout  in  form,  size  and  sculpture,  but  differ  by  having  the  last  tarsal 
joint  comparatively  smaller,  and  the  claws  slender  and  smaller.  They 
alao  differ  by  baving  the  articular  surface  of  the  hind  libite  apical. 
and  not  lateral ;  the  edge  of  the  articular  surface  is  fKnged  with  small 
spines  as  in  many  EHrhini,  and  the  spine  at  the  inner  side  is  long  and 
slender,  resembling  at  first  sight  the  terminal  hook  of  Bagout.  The  [U- 
Qiculusis  8-Jolnted;  fii-st  Joint  longer  and  stouter,  second  alittle  longer  than 
the  third;  3.4  gradually  a  little  brooder,  not  merging  into  the  club.  The 
third  joint  of  the  tarsi  is  moderately  dilated  and  bilobed ;  fourth  joint 
exlen«Mng  beyond  it. 

Xlytra  without  rows  of  setae S. 

Alternate  interspaces  with  a  row  of  distant  setxe 3.  altenuuis. 

2.  Body  rather  stout 1.  nigriroatris. 

"     more  elongate 2,  loogulus. 

L  O.  nigrlroetria  (Boh.)  Sch.  Cura  vii,  8nd,  184,  {JTohoAw). 

Sontbem  and  Western  States;  Michigan  to  Florida.  The  beak  is  black, 
-■biningand  naked  in  9;  clothed  with  a  dense  coating  of  small  scales  in  i^*; 
itbe  anal  legment  A«quently  projects,  and  is  visible  beyond  the  eiytT». 
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This  species  difTera  from  the  next  bj  the  stouter  fonn,  and  the  prothom 
broader  than  long,  more  rounded  on  the  eldee,  and  more  strongly  con- 
Btriet«d  near  the  tip.  Well  preserved  speclmenB  are  covered  with  a 
nnifomi  crast  of  dirty  gray  scales;  the  middle  of  the  protborax  and  the 
disc  of  the  elytra  are  most  frequently  abraded,  so  a«  to  produce  a  pattern 
varying  in  extent  and  width.  Too  much  care  c&nnot  be  exercised  in  the 
study  of  the  species  of  thjs  and  the  next  group,  to  avoid  the  deceptiv* 
tnBnences  of  abrasion;  the  specific  delerminationa  should  be  always  made 
upon  form,  stnicture  and  sculpture,  disregarding  color  and  pattern  as  of 
small  importance.    Length  3  mm.;  .12  inch. 

2.  O.  lonsuluSi  ■)'  Bp. 

BUch,  covered  with  a  uniform  crust  of  dirty  gray  scales,  as  in  the  pre- 
ceding species;  anteonv  testaceous,  club  f\iscoU8.  Prothorax  as  long  as 
wide,  slightly  rounded  on  the  sides,  feebly  constricted  in  front,  very 
Goaracly  punctured,  punctnrea  barely  visible  through  the  scales.  Elytra 
nearly  one-half  wider  than  the  prolhorax;  humeri  oblique,  obtuse;  sides 
pamllel  for  two-thirds  the  length,  then  rounded  to  the  tip;  strie  well  im- 
pressed, interspaces  slightly  convex,  alternate  ones  slightly  tessclated, 
without  setee.    LenglUSmm.;  .121ncb. 

One  specimen,  Michigan:  Messrs.  Hubbard  and  Elchwarz.  Only  differs 
tmva  the  preceding  by  the  narrower  form,  and  more  coarsely  though  less 
distinctly  punctured  prothorax. 

Without  examination  of  the  characters  of  the  group  and  genus,  this 
qtecles  might  be  readily  confounded  with  Liiiorhoptrut  limplex. 

S.  O.  altemaiiB,  d.  sp. 

Blacldsh.  sparsely  setose  and  covered  with  a  mud  colored  crust;  beak 
cylindrical,  curved,  as  long  as  the  bead  and  prothorax;  the  latter  wider 
than  long,  feebly  rounded  on  tlie  sides,  slightly  narrowed  but  not  con- 
stricted in  front,  coarsely  and  thickly  punctured.  Elytra  one-third  wider, 
humeri  oblique,  prominent,  disc  rather  flattened  in  front;  striss  and  punc- 
tures obscured  by  the  croat.  altemnlc  interspaces  distinctly  elevated,  and 
furnished  with  a  row  of  distant  rather  long  bristles;  tiblte  rather  stout, 
curved,  with  a  moderate  hook  at  tip:  tarsi  narrower  than  in  the  preceding 
species,  so  that  the  last  joint  seems  to  project  farther,  tliough  it  is  not  really 
longer.    Length  3.5  mm. ;  10  inch. 

Texas;  Belfrage;  two  specimens. 

Group  V.  Btenvpelml. 

This  genus  is  included  by  Lacordaire  in  his  group  Btcrndtt,  but  it  seems 
to  me  that  the  remai^ble  combination  of  characters  requires  that  it  should 
be  received  aa  a  separate  group,  with  the  following  deflnition; 

Body  clothed  with  a  dense  crust  of  scales;  beak  short  and  broad,  not 
longer  than  the  head;  antennal  grooves  very  short.  Autenns  Inserted  on 
the  upper  rather  than  the  lateral  anrface,  scape  long,  reaching  to  the  back  part 
of  the  eyes,  which  are  round,  and  coarsely  granulated;  (Uuiculos  7-Jointed, 
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flrat  joint  longer  and  stouter,  remaining  joints  »bort,  closely  united;  club 
oval,  pointed,  entirely  pubescent,  annulated.  Protborox  obliquely  tniDcale 
in  front,  without  poslocular  lobes,  longer  on  tbe  disc  tlian  at  tbe  sides; 
prostcmum  extremely  abort,  not  emargiua(«  in  front.  Elytra  mucb 
wider  tban  tbe  prothorai,  humeri  nearly  rectangular.  Ventral  segments, 
first,  second  and  fifth  very  large,  third  and  fourth  very  abort,  last  ventral 
snture  slightly  curved.  Legs  slender,  thighs  not  toothed;  tlbi£  truncate  at 
tip,  very  slightly  mucronale;  tarsi  narrow,  third  joint  not  broader,  slightly 
emarginate ;  fourth  Joint  as  long  as  the  two  preceding ;  claws  slender, 
divergent 

This  group  diverges  towards  PTianonuma  In  tbe  form  of  the  head  and 
antennie,  but  otherwise  has  no  resemblance  to  that  genus. 

STENOPBLUnS  Bch. 

1.  8.  ruflnasufi  Oyll.,  Sch.  Cure,  iti,  469  ;  Pa>ueopui\  ruf.  8cb.,  ibid, 
vii,  3,  351;  Sfoniui  ruf.  Sch.,  ibid,  (corrigenda)  viil,  2nd,  001. 

Southern  and  Western  Slates,  to  California,  where  it  was  found  abund- 
antly by  Mr.  Crotch  and  myself  at  San  Diego.  Tbe  reason  given  by 
8ch5nherT  for  changing  the  name  under  wbicb  he  first  defined  Ibis  genua  is 
not  a  valid  one.  Even  if  tberc  were  in  Dejean's  Catalogue  a  genua  Steaop- 
elmut  (which  is  not  tbe  case  in  the  latest  edition),  it  could  have  no  prece- 
dence over  the  name  as  substantiated  by  description.  The  use  of  Monint  to 
indicate  this  genus  is  therefore  incorrect. 

QroQp  VT.     Brackypl. 

Tbe  genus  Sraehgput  is  placed  by  Lacordaire  in  his  group  Erirhinidet ; 
it  difi'ers  fkim  the  other  genera  of  that  division  by  tbe  narrow  linear  form. 
Though  the  three  species  described  below,  do  not  exacClj  agree  with  the 
generic  description  given  by  Schonbcrr  and  Lacordaire,  I  think  that  they 
accord  sufficiently  lo  indicate  tbe  propriety  of  associating  them  together  as 
a  special  group. 

As  here  eelablished,  the  Brackypi  are  nearly  related  to  Rgdrofiomi,  but 
difier  by  the  third  joint  of  the  tarsi  being  more  or  less  bllobed,  and  tbe  bind 
tibiffi  truncate  at  tip,  not  ungulculale,  but  only  feebly  mucronat«,  with 
the  articular  surface  terminal.  The  tarsi  are  either  broad  or  narrow,  the 
third  joint  sometimes  but  little  dilated,  and  the  last  joint  long,  with  large 
divergent  claws.  Thebodyisnarrow,  covered  with  adenso  water-proof  crust 
of  scales,  as  in  Cryptopii  and  Ilj/dronomi.  The  beak  Is  str^gbt,  cylindri- 
cal, moderately  stout,  and  as  long  as  the  prothorax  ;  the  antennal  grooves 
run  directly  to  tbe  eyes  and  converge  but  slightly  behind;  they  commence 
at  a  varying  distance  fVom  the  mouth.  The  antenns  are  slender ;  Ainicle 
7-jointed,  first  and  second  Joints  elongated  in  our  genera,  3-T  gradually 
broader,  club  oblong.ovol,  annulated,  entirely  covered  with  sensitive  sur- 
&ce.  Prothorax  with  large  poslocular  lobes,  proetemnm  deeply  emarginate 
beneath,  not  excavated-  Legs  long  slender,  thighs  moderately  clavat^ 
front  and  middle  tibite  slightly  sinuate,  feebly  mucronato  at  tip. 
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Tibi«  not  serrete  on  the  inner  side ANOHODEMUB. 

Front  and  middle  UbUe  serrate UXELLDS. 

AHCHODEMnS  n.  g. 

I  h»ve  established  this  genus  4ipon  tliree  narrow  speciea  resembling  in 
form  the  European.  Bagon*  (Lj/prui)  eglindrat,  but  quite  dilferent  by  Ihe 
pTostemum  not  being  excavated,  and  by  the  tarsi  broad  and  hairy,  ttie  first 
and  second  Joints  as  wide  as  long,  third  wider,  deeply  biiol>ed  ;  fourth  aa 
long  as  the  two  preceding  united,  daws  large,  divergent ;  aotenns  inserted 
about  one-fourth  from  the  end  of  the  i>eak,  scape  reiicbing  the  eyes  :  funic- 
ulus 7-joiDled;  fir^t  joint  stouter,  second  equal  in  length  to  the  first,  8-7 
short  and  gradually  broader ;  club  elongate,  annulated.  Beak  as  long  as 
the  prothorax,  not  very  slender,  cylindrical ;  antcnnal  grooves  commen- 
cing one-third  tVom  the  tip,  scarcely  attaining  the  eyes,  which  are  large, 
transverse,  and  rather  coarsely  granulated.  Prosternum  broad,  somewhat 
flattened,  emarginate  in  front,  not  sulcate;  postocular  lobes  distinct,  coxs 
large,  prominent,  with  a  deep  transverse  impression  in  troci  of  the  coxeg. 

Scales  brownish -gray,  not  mottled 1.  aoffuatus. 

gray  ish -white,     "  "    2.  Hubbardl. 

"      brown,  elytn  with  a  paler  band 3.  Sobwarsl. 

1    A.  anffuetus,  n.  sp. 

Elongate,  blackish-brown,  covered  wilhadirt-coloredcrustibeakslender, 
tip  naked  and  shining  ;  prothorax  longer  than  wide,  sides  parallel,  a  little 
narrowed  and  rounded  near  the  tip,  which  is  constricted,  base  oblique  each 
side,  obtusely  angulated  at  the  middle.  Elytra  about  one  fourth  wider  than 
the  prothorax  and  three  times  as  long,  humeri  oblique,  angulated;  atrtfe 
punctured,  interspaced  nearly  flat,  each  with  a  row  of  very  small  bristles. 
'HbiEe  slender,  slightly  bent ;  apical  hook  small ;  antenna  and  legs  testa- 
ceous ;  second  joint  of  fiinicle  but  little  longer  than  first.    Length  4  mm. ; 

Hicbigan,  Hubbard  and  Schwarz ;  Illinois,  Walsh ;  New  York,  Ulke. 
Qteatly  resembles  in  appearance  HydroTiomut  alUmatii  of  Europe. 

i.  A.  Eubbardi,  n.  sp. 

Elongate,  black,  covered  with  a  dense  crust  of  grayish-white  scales. 
Beak,  antennfe,  and  tegs,  yellow-brown.  Beak  as  long  as  the  prothorax, 
nearly  straight,  naked,  shining,  finely  punctulate  and  slightly  pubescent  at 
the  base,  where  it  is  finely  cariuate  and  feebly  bisulcate  ;  frontal  fovea  dla- 
tlnci.  Protliorax  not  longer  than  wide,  slightly  rounded  on  tlie  sides,  dis- 
tinctly constricted  near  the  lip.  Elytra  about  one  fourth  wider  than  the 
prothorax,  humeri  rounded,  sides  paraUel,  then  obliquely  narrowed,  lips 
separately  acuminate  and  rounded,  and  siigbtly  thickened  ;  strite  ot>scured 
by  the  scales,  shallow  and  punctured.  Antenan  with  the  second  joint  of 
'he  funicle  twice  as  long  as  the  first  Tarsi  with  the  third  Joint  bilobed, 
■csrcely  wider  than  the  second.    Length  T.5  mm-i  .30  inch. 

Detroit,  Michigan ;  Messrs.  Hubbard  &  Bchwaiz.  A  fine  species,  of  large 
size  Cur  the  tribe  to  which  it  belongs. 
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'  8.  A.  Sohvarzl,  d.  sp. 

Elongate,  brown,  densol^  clothed  with  brown  bcbIm  ;  prothonw  triWt- 
late  with  paler ;  elytra  clouded  with  pale,  and  with  a  broad  conspicuous 
common  angulated  band  behind  the  middle,  having  the  angle  at  the  suture 
directed  forwards.  Beak  aa  long  as  the  prothoraz,  stouter  than  in  the  other 
two  epecies,  straight,  densely  punctured,  slightly  pubescent,  not  Bhiniug. 
Prothorax  a  little  longer  than  wide,  very  slightly  rounded  on  the  sidee,  not 
constricted  in  front.  Elytra  more  than  one-third  wider  than  the  prothorax, 
humeri  oblique,  slightly  rounded ;  strife  fine,  well  Impreeaed,  finely  punc- 
tured ;  lips  conjointly  rounded.  Antennte  and  legs  yellow-brown ;  second 
Joint  of  funicle  scarcely  longer  than  the  first ;  third  Joint  of  tarai  broad, 
bilobed.    Length  4.5  mm. ;  .179  inch. 

One  specimen,  Detroit,  Hicliigan  ;  Messrs.  Hubbard  &  Schwarz.  Earily 
recognized  by  the  stouter  beak,  and  conspicuous  paler  tmnd  of  the  elytra. 

T.l  Vmi.T.TTB    n.  g. 

A.  small  species  of  still  narrower  form  constitutes  this  genus.  It  has  pre- 
cisely the  appearance  in  miniature  of  a  slender  Lt'xvt,  and  difiers  fh>m 
Anchodtmui  by  the  third  Joint  of  the  Urei  tteing  not  wider  than  the  second, 
and  not  bilobed  ;  the  fourth  tarsal  joint  is  as  long  as  the  others  united,  anct 
the  claws  are  large  and  divergent.  The  thighs  are  less  clavate,  the  tibls 
strongly  bent,  and  the  tVont  and  middle  pairs  are  serrate  on  the  inner  edge 
ttom  the  middle  to  the  tip ;  they  are  all  feebly  mucronate  at  tip.  The  beak 
is  shorter  than  the  prothorax,  rather  stout,  nearly  strught,  and  the  anlen- 
nal  grooves  commence  near  the  tip ;  the  funiculus  is  6-jointed,  with  the 
first  and  second  Joints  longer,  the  Joiais  8-4  short,  slightly  wider,  club 
elongate  OTal,  acute,  annulated,  pubesceut. 

L.  flliformlB,  D.  sp. 

Very  elongate,  cylindrical,  black,  covered  with  extremely  small  brown, 
scales,  mottled  In  color.  Beak  opaque,  punctulate,  and  scaly.  Prothorax 
longer  than  wide,  feebly  constricted  in  front,  sides  nearly  straight,  very 
densely  punctulate.  Elytra  little  wider  than  the  protborox.  striee  punc- 
tured, interspaces  flat ;  tips  conjointly  rounded  ;  ontennie  and  legs  yellow- 
brown.     Length  4.8  mm. ;  .17  inch. 

One  specimen  from  Canada,  and  one  from  Oregon. 

Group  VII.     HydroBoaal. 

The  same  varnish-like  covering  noUced  la  the  three  preceding  groups  is 
retained  in  this,  the  species  of  which  are  also  found  on  plants  near  water. 
They  are  easilydlstinguishedby  the  longer  and  more  slender  legs,  the  tibitt 
curved,  and  frequently  serrate  on  the  inner  side  and  strongly  hooked  at  tip. 
The  tarsi  are  usually  slender,  the  third  Joint  frequently  not  dilated,  and 
the  last  joint  moderate  or  very  long,  with  stout,  simple,  divergent  claws. 
The  proBtemtun  is  usually  broadly  sulcate. 
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Our  genen  may  be  tabulated  aa  follows : 

CiDb  of  antenns  entirely  sensitive 2, 

"  "     partly  smooth  and  Bhiulng ;  proe- 

ternum  not  excavated XJSSOBHOPTBtTS. 

a.  Protbotu  feebly  constricted  in  froDt BAOOTT8. 

very  strongly  constricted  In  front....  PNIGiODHB. 

LIB80BH0FTRITS  n.  g. 

This  is  the  genns  indicated  without  characters,  and  not  named  by  Lacor- 
didre.*  h  is  founded  upon  Bagout  nmpla^  Say.  It  diffeni  remarkably 
tnia  the  other  genera  of  the  group  by  the  aotennce,  the  club  of  which  la 
smooth  and  abining  for  twO'thlrds  the  length,  and  annulated  only  near  the 
tip  ;  the  funiculus  has  but  six  Joints,  of  which  the  first  is  stout,  and  the 
second  a  little  longer  than  the  others,  which  increase  slightly  in  thickness. 
The  proetemum  is  flattened,  not  excavated,  transversely  impressed  in  ftont 
of  the  coztE.  which  are  very  targe ;  llbiai  not  very  Blender,  somewhat 
curved,  armed  with  a  terminal  hook.  Tarsi  narrow,  last  Joint  as  long  aa 
the  two  preceding  claws  slender,  approximate.  Beak  stout,  as  long  as  the 
prothorax.     Antenoal  grooves  suddenly  de&exed. 

This  ia  again  a  genns  of  transition,  and  only  differs  fW>in  Onychyiit  by 
the  third  Joint  of  tarsi  not  emarglnate,  by  the  peculiar  antennat  club,  by 
the  tibiK  armed  with  stronger  terminal  hook,  and  the  articular  sur&ce 
even  of  the  hind  pair  lateral. 

1.  L.  simplex.  Bagout  limpUx  Say.'Curc.  39  ;  ed.  Lee.  i,  297 ;  Bagoui 
egtnu*  Gyll.,  8ch.  Cure,  iii,  549 ;  Notiode»  «g.  ibid,  vil,  2,  184. 

Middle  and  Southern  Slates  to  Texas.  Say's  description  Is  far  ftom 
tofflcient. 

2.  L.  apioulattis.  Notiodtt  apkalatut  Qyll.,  Bch.  Care,  iii,  320. 
Southern  States  and  Texas.    Only  differs  trom  the  preceding  by  the 

usually  larger  size,  and  by  the  transverse  bnpreaaion  at  the  middle  of  the 
>ides  of  the  prothorax  being  wanting. 

BAOOUB  Qemi. 

The  essential  charactere  of  this  genus  consist.  In  my  opinion,  in  the  tibi» 
being  slender,  strongly  curved  and  armed  at  the  tip  with  a  strong  hook,  so 
that  the  articular  surfaces  become  lateral;  the  tarsi  are  narrow,  not  spongy 
beneath,  though  the  third  Joint  is  sometimes  wider  and  emarglnate..  The 
claws  are  divergent,  sometimes  rather  large.  The  club  of  the  antennte  is 
entirely  pubescent,  sensitive,  and  larger  than  usual ;  the  antennal  grooves 
are  deep  and  extend  to  the  eyes  ;  the  beak  varies  in  form.  The  proater- 
num  is  broadly  and  deeply  excavated  In  fVont  of  the  coxte,  and  the  groove 
is  sharply  limited  at  the  sides  by  ridges  ;  the  poslocular  lobes  arc  large. 

•  Oen.  Col.  vl,  189,  note  2. 
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The  species  maj  be  tbas  separated  : 

Third  joint  of  taiBi  broader,  enmrginste. 2. 

"  "       nnrrow,  not  emarginate 6. 

2.  Eljtn  each  with  one  posterior  tubercle 3. 

"        two        "       tubercles i.  mammillatus. 

8.  Interspaces  equal,  Bat,  or  nearly  so. 4. 

Alternate  interspaces  more  eleTated 2.  sellatus. 

4.  Scales  uniform  pale  gray,  striie  leas  deep 3.  plonatus. 

"     graj  and  dark  hrowu  ;  strife  deeper 4.  obliquua. 

5.  Tarsi  very  long,  prolliorax  finely  rugose 6.  amerioanuB. 

"  short ;  prothornx  scarred  with  deep  im- 
pressions   6. 

Tarsi  short,  or  modorato,  protborox  strongly 
granulate 7- 

Tarsi  sbort,  or  moderate,  protborax  feebly  granu- 
ulate 8. 

6.  Front  deeply  excavated,  beak  tricarinate 8.  oaviftons. 

"      foyeate,  beak  tricarinate 7.  maglBter. 

7.  Elytra  clouded  witb  darker  scales ;  beak  long, 

tarsi  short 8.  nebulosus. 

ElytiA  uniform  in  color ;  beak  short,  tarsi  long. .     O.  oaltfbmloua. 
with  a  white  spot  behind ,  beak  short,  tarsi 

long 10.  restiiot;ua. 

Elytra  vitb  a  broad  black  band,  beak  abort,  tard 

long. 11.  puaillus. 

8.  Protliorax  not  transverse 12.  bitubsroaus. 

"          wider  than  long,  much  constricted  in 
front 13,  transTersua. 

1.  B.  mammlUatus  Say,  Cure.  28,  ed.  Lee.  i,  297;  Gyll.,  Sch.  Cure, 
iii,  689. 

Southern  and  Western  States.  Varies  in  size  from  S.4-8  mm. ;  .09-1.8 
Inch. 

2.  B.  aellatua,  n.  sp. 

Black;  head,  three  thoradc  vittre,  sides  and  tip  of  elytra  densely  cov- 
ered with  cinereous  scales,  leaving  a  large  eloagaie  common  triangular 
apace  black.  Prolhorax  a  tittle  longer  tlian  wide,  coarsely  granulate,  sides 
parallel,  suddenly  constricted  near  the  tip.  Elytra  with  the  humeri  oblique 
and  obtusely  angulated,  strin  deep,  interspaces  convex,  first,  third,  and 
fifth  more  elevated,  the  last  terminating  In  a  large  conical  tuberosity,  which 
is  surrounded  behind  by  a  dark  cloud.  Beneath  fuscous,  thighs  with  a 
ring  of  paler  scales.  Tarsi  with  the  third  joint  broader,  emarginate. 
Length  2.5  mm.;  .10  inch. 

One  specimen,  Georgia.  The  common  triangular  spot  extends  (torn  the 
humeri  to  the  suture  upon  which  it  ends  at  about  two-thirds  the  length  ; 
there  Is  also  on  each  elytron  a  marginal  cloud  behind  the  humerus,  and  a 
email  subapical  one  behind  the  large  tuberosity. 
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8.  B.  planatua,  n.  ep. 

Bhck,  tmlformlf  and  deDsely  clothed  witli  dark  clnereouB  scales.  Beak 
pODCtuTed,  nearly  naked,  stout,  curved,  nearly  as  long  as  tUe  protborax  ; 
the  latter  is  a  little  longer  than  wide,  sides  parallel,  suddenly  constiicted 
near  the  tip,  disc  coarsely  granulate,  feebly  clianaeled.  Elytra  wider  than 
the  prothorai,  humeri  less  oblique,  angulated.  more  prominent,  atrlte  fine, 
inlerspacea  very  flat,  flflh  with  a  conical  tubercle  ou  the  posterior  declivity, 
third  with  tm  obsolete  eleratioD  at  about  Iwo-tliirda  the  length.  Antenuffi 
and  feet  dark  teslac«oUB ;  tarsi  with  third  Joint  broader,  emarginate. 
Length  3  mm.;  .12  inch. 

Lake  Superior  and  New  York.  Related  to  S.  ittammittalui,  but  the 
stride  of  the  elytra  are  flner,  the  Interspaces  still  more  flat,  the  tubercles 
much  smaller,  the  anlerbr  one  being  hardly  apparent,  and  the  scalea  purer 
S^Ji  BpprocMbing  lead  color. 

4.  B.  obliquus,  n.  sp. 

Sather  elongate,  black,  variegated  with  pale  and  dark-brown  scales. 
Beak  sb  long  aa  the  prothoraz,  stout,  curved,  Battened  above,  lateral  grooves 
not  deep  ;  front  with  a  short  impressed  line.  Prothorax  longer  than  wide, 
bruadly  constricted  at  some  distance  from  the  tip ;  coarsely  granulated, 
dark  brown  with  a  broad  pale  lateral  stripe.  Elytra  nearly  one-half  wider 
than  piothorax,  humeri  oblique,  rounded,  posterior  callus  not  very  promi- 
nent, apex  oblique,  narrowly  rounded  ;  stris  deep,  interspaces  slightly 
convex  :  dark  brown,  with  an  oblique  pale  band  commencing  at  the  hnme- 
rui  and  reaching  the  suture  a  little  behind  the  middle  ;  there  arc  also  a  few 
pale  spots  on  the  third  and  fourth  interspaces.  Anlenate  and  legs  brown, 
thiid  joint  of  tarsi  a  little  wider,  emarginate  ;  claws  small.  Length  9.3 
mm.;  .09  inch. 

Detroit,  Michigan,  and  Florida  ;  Heasrs.  Hubbard  and  Schwarz  ;  many 
spedmens.  The  proihonx  varies  slightly  in  form  ;  the  udes  are  nearly 
straight  behind,  and  usually  parallel ;  sometimes,  however,  they  converge 
slightly,  so  that  the  widest  part  is  in  front  of  the  middle.  The  last  Joint 
of  the  tarsi  ia  shorter  and  the  claws  smaller  than  in  B.  planatui. 

5.  B.  americaous,  n.  sp. 

Elongate,  black  or  brown,  covered  uniformly  with  silvery-gray  scales  ; 
prothorax  longer  than  wide,  sides  feebly  rounded,  a  little  narrowed  and 
broadly  constricted  near  the  tip,  obscurely  granulate.  Elytra  wider  than 
the  prothorax,  humeral  angles  obtuse,  almost  rounded,  stri«  fine,  distinctly 
punctured.  Anlennte  and  legs  testaceous,  the  latter  long  and  slender,  tihite 
strongly  hooked,  curved  and  armed  with  a  row  of  small  distant  teeth  on 
the  iuner  (ace.  Tarsi  longer  than  usual,  joints  1-3  equal,  fourth  equal  to 
the  two  preceding.    Length4mm.;  .16inch. 

Middle  Btat«s  and  Canada.    I  have  adopted  the  name  given  in  Dcjean's 

Catalogue.     Easily  known  by  Its  large  size  and  elongate  form  ;  there  is  a 

martted  difference  In  the  beak  of  the  two  sexes ;  that  of  the  male  h  stout, 

ihinin^  very  Anely  punctulate,  not  longer  than  the  prothorax,  and  about 

FBoc.  AxsB.  nm/jB.  boc.  xt.  96.  x 
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one-half  as  wide  M  the  head ;  la  the  female  It  U  slender,  ooe-thlrd  longer, 
and  with  the  antennte  Inserted  aboat  the  middle  of  the  length. 

6.  B.  oavitroQS,  n.  ap. 

Black,  covered  with  slaty-black  pcnles.  Beak  shorter  than  the  prothorax. 
rather  stout,  scarcely  curved,  flattened  above  and  finely  tricarinnte.  lateral 
grooves  deep  ;  front  deeply  excavated  between  the  eyes,  Prothorax  longer 
than  wide,  gradually  slightly  narrowed  in  front,  constricted  near  the  tip, 
sides  not  rounded  ;  undulated  by  deep,  distant  anastomosing  groovcB,  of 
which  the  moat  conspicuous  forms  a  doisal  channel  ;  surface  not  coarsely 
granulated.  Elytra  nearly  one-half  wider  than  the  prothoraz,  bumerl 
oblique,  scarcely  rounded,  sides  convei^ng  behind,  tip  more  elongated 
and  more  narrowly  rounded  than  in  the  next  species  :  posterior  callus 
prominent,  strie  punctured;  interspaces  broad,  sliglitly  uneven,  each  with 
a  row  of  very  short  whitish  bristles;  each  side  just  behind  the  middle  is  a 
small  oblique  spot  of  white  scales,  extending  from  the  fifth  Kt  the  second 
Btrla.  Antennte  and  legs  nearly  black ;  tibix  long,  mach  curved  ;  taisl 
short,  slender.     Length  4.8  mm.;  .17  inch. 

Enterprize,  Florida;  May;  one  specimen  j  Messrs.  Schwara  and  Hub- 
bard. Closely  related  to  the  nest,  but  differs  by  the  deeply  excavated 
fh>nt,  and  elytm  more  narrowly  rounded  at  Up. 

7.  B.  ma^ster,  n.  sp. 

Blackish-brown,  covered  with  dark-brown  scales.  Beak  ss  long  as  the 
prothorax,  rather  stout,  slightly  curved,  somewhat  flattened  above,  and 
feebly  tricarinnte,  lateral  grooves  deep;  fh>nt  with  an  elongate  large  fovea 
between  the  eyes.  Prolhorax  longer  than  wide,  sinuate  on  the  sides,  more 
narrowed  towards  the  tip,  and  deeply  constricted  ;  sarfece  deeply  scoip. 
tured  with  anastomoBlng  grooves,  with  a  hroad  dorsal  channel  behind  the 
noddle  1  not  coarsely  granulated,  Elj^ra  nearly  one-half  wider  than  the 
prothorax,  more  oblong  than  in  B.  eamfrorm,  humeri  leas  oblique  and  more 
rounded,  tips  more  obtusely  rounded  ;  posterior  callus  prominent ;  strite 
coarsely  punctured  ;  interspaces  slightly  convei,  each  with  a  row  of  very 
short  distant  bristles  ;  just  behind  the  middle  is  a  transverse  spot  of  pale 
scales  extending  fVom  the  fltth  to  the  third  stria  ;  the  attemale  interspaces 
are  variegated  with  pale-brown  spots.  AntennK  and  legs  nearly  black  ; 
Ubiie  less  slender  than  in  B.  eatifron*,  tarsi  a  little  longer.  Length  5  mm. ; 
.20  inch. 

Texas,  Belflrage:  Detroit,  Hubbard  and  Schwani ;  Canada. 

8.  B.  neb^loBUS,  a.  sp. 

Rather  robust,  black,  clothed  with  dirty  gray  scales,  variegated  with 
darker  and  paler.  Beak  slender,  cnrved,  finely  punctulatc,  naked,  except 
at  base,  as  long  as  the  prothorai  ;  front  feebly  channeled.  Prothorax 
wider  than  long,  coarsely  granulated,  sides  nearly  straight  for  more  than 
two-thirds  the  length,  then  obliquely  narrowed  and  feebly  constricted. 
Elytra  less  than  one-half  wider  than  the  prothorax,  oblong,  impressed 
obliquely  behind  the  base  ;  humeri  prominent,   rotmded,   tips  broadly 
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nmnded,  separately  eulMicnmtiMU  ;  strlee  pimcttiKd,  inlenpaces  ilightlr 
coorex,  each  with  a  row  of  rather  long  reclioate  bristles ;  posterior  callus 
not  prominent.  Anteniis  and  legs  d&rk ;  t&ral  short.  Length  3.3  mm. ; 
.135  inch. 

One  specimen.  Point  Huron,  Mich. :  Habbaid  and  ScbwatT;. 

The  markings  of  the  elytra  are  not  very  distinct ;  the  most  conspicuous 
iaapAle  stripe  extending  on  the  fifth  and  BixthinterBpaGesth>m  the  oblique 
impression  to  behind  the  middle,  where  it  is  flexed  reclangulariy  and  nuu 
to  the  suture. 

9.  B.  oallfomiouB,  n.  sp. 

Bather  robust,  black,  clothed  with  dark-gisy  scales  of  uniform  color.  Beak 
Btont.  curved,  shorter  than  the  prothorax,  ecaly  ;  frontal  fowea  not  deep. 
Prothorax  wider  than  long,  coarsely  granulated  and  rugose ;  sides  straight, 
diverging  slightly  &am  the  base  for  two-thirds  the  length,  then  rounded 
and  narrowed  to  the  tip,  where  it  is  strongly  constricted ;  with  a  broad 
dorsal  channel  near  thS  base.  Elytra  nearly  one-half  wider  than  the  pro- 
thorax, humeri  oblique,  slightly  rounded  ;  sides  parallel,  then  obliquely 
narrowed,  and  narrowly  rounded  at  the  tip ;  disc  flattened  from  the 
suture  to  the  third  stria,  and  from  the  base  for  three-flfths  the  length,  striie 
One.  interspaces  slightly  convex ;  posterior  callus  prominent ;  thero  is  a 
feeble  tubercle  on  the  third  interspace  at  about  two-thirds  the  length. 
Antennse  and  legs  reddish-brown ;  tarai  long.    Length  2.8  mm. ;  .11  inch. 

One  specimeu,  Ban  Diego,  Cal. ;  O.  B.  Crotch. 

Differs  fhim  B.  reilrietai  by  the  tuttercle  on  the  third  interapace  behind 
the  middle,  and  by  the  absence  of  the  white  spot  which  occupies  a  similar 
portion  in  that  species. 

10.  B.  restriotus,  n.  sp. 

Black,  covered  with  dlrt-coIored  scales,  beak  subcarinate,  nearly  as  long 
as  the  prothorax ;  the  latter  as  wide  as  long,  slightly  wider  fVom  the  base 
forwardB,  with  the  sides  straight,  for  three -fourtlis  the  length,  then  rounded 
and  suddenly  constricted,  more  strongly  than  in  the 'other  species;  coarsely 
granulate.  Elytra  with  the  humeri  obliqae, obtusely  angulated.  less  promi- 
nent, striffi  deep,  interspaces  cxinvex,  fifth  terminating  in  a  small  conical 
tnberole,  covered  with  white  scales  -,  there  is  also  a  small  transverse  white 
spot  on  the  second  and  third  interspaces  at  about  two-thirds  the  length, 
Antennte  tiblEB  and  tarai  brown,  third  Joint  not  dilated,  fourth  longer  Uian 
the  two  preceding  united.    Length  3.5  mm.;  .10  inch. 

One  specimen;  Texas;  Belfroge.  The  tarsi  are  mora  slender  than  in  the 
neighboring  species. 

11.  B.  pusUlus,  n.  sp. 

Less  robust,  black,  clothed  with  diit-colored  scales,  elytra  with  a  broad 
toothed  transverse  band  behind  the  middle.  Beak  stout,  curved,  as  long 
S3  the  prothorax,  scaly,  frontal  fovea  faint.  Prothorax  about  as  wide  as 
long,  sides  straight,  suddenly  rounded,  narrowed  and  strongly  constricted 
near  the  tip;  coarsely  granulated.    Elytra  nearly  one-half  wider  than  the 
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prothorai,  humeri  proraineDt,  oblique  aud  roanded,  stdea  nearly  parallel, 
then  oblique,  tips  rather  broadly  rounded,  posterior  calluB  small,  very 
promiaeat ;  Btriie  flue,  iDterspacea  nearly  flat.  Anteniue  and  legs  brown, 
tarsi  laag.     Length  1.8  mm.;  .07  inch. 

Cspron,  Florida ;  Hubbard  sod  Schwarz  ;  one  specimen. 

The  black  band  extends  fuTwarda  to  beyond  the  middle  on  the  third, 
fourth  and  fifth  Interspaces,  and  ia  prolonged  backwards  on  the  fifth  and 
sixth,  as  br  OS  the  callus. 

12.  B.  bltuberosus,  n.  ep. 

Black,  covered  with  dirUcolored  scales.  Beak  stout,  shorter  than  the 
prothorai,  which  is  of  the  same  form  as  in  the  preceding,  feebly  channeled 
and  more  finely  granulate.  Elytra  wider  than  the  prothomx,  humeri  less 
oblique,  obtusely  angulated.  prominent;  stride  deep,  interspaces  convex,  fifth 
more  elevated  behind,  and  terminating  in  a  large  tuberosity  ;  the  third  is 
a  little  wider  and  more  convex  than  the  adjoining  ones.  Antenns,  tibite 
and  tarsi  dark  testaceous ;  third  joint  not  dilated,  fourth  as  long  as  the  two 
preceding  united.    Length  3  mm. ;  .12  inch. 

One  specimen,  Kansas  ;  and  one  tVom  Florida. 

IS.  B.  transveraua,  n.  sp. 

Robust,  less  convex,  black,  covered  with  blockish-gray  scales.  Beak 
stout,  curved,  as  long  as  the  prothorax,  naked,  punctulate,  sub-carinate 
near  the  base,  lateral  grooves  deep;  frontal  fovea  large.  Prothorax  nearly 
one-half  wider  than  long,  sides  sinuate,  very  strongly  constricted  In  front, 
very  finely  granulate.  Elytra  uneven,  marked  with  vague  impressions,  one- 
half  wider  than  the  prothorax,  humeri  prominent,  slightly  rounded,  posterior 
callus  large,  obtuse  ;  striie  fine,  interspaces  feebly  convex.  Antennce  and 
legs  nearly  black,  tarsi  moderately  long.    Length 2.8  mm.;  .15  inch. 

Detroit,  one  specimen;  Hubbard  and  Schwars.  Remarkable  for  the  form 
of  the  prothorax,  by  which  an  excellent  transition  to  the  next  genua 
Pnigodn  is  established. 

FNZOODES  n.  g. 

This  new  gonus  is  closely  related  to  Bagoai,  and  has  the  prostemum 
similarly  excavated.  There  is  also  no  difference  in  the  beak,  which  is  stout 
and  curved,  nor  in  the  antennffi,  which  have  the  fhnicle  7-jointed;  the 
first  joint  is  stouter  and  the  second  longer  than  the  others,  which  [ncreoae 
gradually  in  tbickneas,  and  the  club  is  pubescent  and  annulated.  The  legs 
are  stouter  than  in  Bagoai,  the  tihife  sinuate  on  tlie  inner  side,  booked  at 
tip ;  the  tarsi  rather  short.  Joints  1-3  equal,  fourth  nearly  as  long  as  the 
others  united,  claws  divergent. 

The  form  of  body  is,  however,  remarkable.  The  prothorax  is  wider 
than  long,  narrowed  behind,  widely  lobed  on  the  sides  before  the  middle, 
then  suddenly  and  very  strongly  constricted  and  tubulate.  The  elytra  are 
wider  than  the  prothorax,  with  the  alternate  tnterepaces  elevated,  and  a 
callus  at  the  hind  extremity  of  the  fifth;  the  humeri  are  very  prominent 
and  rounded,  not  augulated. 
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1.  P.  BetosuB,  n-  sp. 

Black,  covered  with  a  dirt-colored  crust ;  protboros  deeply  and  broadly 
channeled  ;  eljrUa  finely  striate  with  tbe  alternate  Interspaces  elevated,  and 
bearing  each  a  row  of  long  brinies  ;  a  transverse  common  pale  spot  is  seen 
behind  the  middle,  extending  from  the  suture  to  the  third  stria.  The  an- 
tenns  and  legs  are  brown.    length  2.4-3.8  mm.;  .09-.13  inch. 

Texas,  Bel&Bge;  two  apecimeos. 

Group  YI II.  PbyeseoelM. 

This  group  is  established  upon  one  small  spedes  of  pale  brown  color, 
which  lives  under  sea-weed  cast  up  by  the  waves  at  San  Diego,  California. 
It  diSere  greatly  from  all  the  other  members  of  the  tribe,  by  the  front 
coxa  which  are  not  absolutely  contiguous,  but  separated  by  a  very  narrow 
lamin&  of  prostemum,  and  by  the  very  abort  metastemum,  only  one-third 
the  length  of  tbe  first  ventral  segment 

la  color,  form  and  sculpture  it  resembles  Emphyagttt,  hut  differs  tnin 
that  genus  by  such  strong  structural  characters,  that  I  cannot  venture  to 
place  them  together  in  one  tribe. 

Body  clothed  with  very  sparse  pubescence.  Beak  cylindrical,  slightly 
curved,  aa  long  sa  the  prothorax,  not  very  slender;  mandibles  of  normal 
form;  nntennaJ  grooves  commencing  near  the  tip,  extending  to  the  eyes, 
which  are  small,  rounded,  and  coarsely  granulated;  [hint  continuous  with 
the  beak.  Antennte  with  scape  extending  to  the  eyes,  Ainicle  T-Joln(«d, 
fint  joint  stouter  and  longer,  secondnearly  as  long  as  the  first,  S-8  rounded, 
seventh  transverse,  rounded;  club  rather  small,  oval,  annalated,  pubescent. 
ProtboTSX  oval,  longer  than  wide,  rounded  on  the  sides,  not  constricted 
□or  lobcd  in  front.  BIytca  ova!,  a  little  wider  than,  the  protborax,  humeri 
rounded,  not  prominent,  base  feebly  emarginate.  Prostemum  rather  long 
in  front  of  thecoxe,  flattened,  not  sulcate;  joining  the  posterior  point,  so  as 
to  slightly  separate  the  (Vont  coxffi  which  are  laige  and  globose.  Hesosler- 
nun  declivous,  rather  widely  separating  the  middle  coxffi;  side  pieces  with 
the  epieterna  very  large,  and  the  eplmera  very  small,  extending  along  the 
maigin  of  the  elytra.  Heiaslemum  very  short,  side  pieces  very  narrow,  but 
distinct;  hind  coxee  oval,  very  widely  separated,  extending  to  the  margin 
of  the  elytra.  Ventral  segments,  first  longer  than  the  second,  separated 
by  a  sinuous  suture;  third  and  fourth  united  ei^nal  to  second;  fifth 
shorter  than  second,  rounded  at  tip.  Legs  moderate,  thighs  clavate;  tlblte 
slender,  nearly  straight,  slightly  mucronate  at  tip,  hind  pair  truncate,  but 
without  corbels;  tarsi  rather  short,  spongy  beneath;  third  joint  broader, 
deeply  bilobed;  fourth  as  long  as  the  two  preceding  with  rather  large 
diverging  simple  claws. 

The  generic  and  group  characters  are  combined  in  the  above  description. 
PHTOOOCBTES  n.  g. 

1.  Ph.  testaoeus,  n.  sp. 

Brownish  yellow,  darker  beneath;  above  not  very  shining.  Beak  nearly 
smooth.    Prolhorax  very  sparsely  punctured,  with  a  iait  proceeding  from 
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each  puncture.  Elytra  elongate  oral,  a  little  wider  than  tfaa  protboisx; 
striiB  pQnctaied,  becomiag  obsolete  beblcd;  ioterspocee  each  with  a  row  at 
well-marked  distant  puDctures,  &om  which  proceed  fine  hnire.  Beneoth 
finely  and  very  sparaely  punctured.    Length,  3.5  mm.;  .10  inch. 

Son  Diego,  on  the  shore  of  the  bay,  under  sea-weed,    (f  with  the  first 
and  second  venUitl  segments  broadly  concaTe;  anal  segments  large,  prom- 
Tribe  yi.  TBAOHODIHI. 

The  genus  TriMekode*,  which  occurs  in  Surope,  Asia  and  Alaska,  differs 
sufficiently  Itoia  ali  others  in  our  fauna  to  merit  ijeing  placed  in  a  separata 
tribe,  Lacord^re  classed  it  with  the  Molylini,  which  however  seems  an 
unnatural  grouping  of  genera  agreeing  only  in  convex  body,  short  meta- 
stetnum,  and  absence  of  wings.  The  beak  is  rather  slender,  as  long  as  the 
prothorai;  the  sntenns  are  inserted  a  little  before  the  middle  (9)i  or  one- 
third  from  the  end  i(^),  rather  slender,  the  scape  reaching  the  inferior 
inai^n  of  the  eyes,  which  are  nearly  round,  coamely  granuliled,  and 
somewhat  removed  from  tbe  prothorax;  the  funiculus isT-Jointed,  first  Joint 
elongate  and  stout,  second  nearly  as  long,  but  slender,  ^1  short,  slightly 
increasing  in  thickness ;  club  rounded  oval,  about  one-half  longer  than 
tliiclt,  annulated,  pubescent,  tip  mther  pointed.  Frothorax  scarcely  lobed, 
but  ciiiaie  behind  the  eyes.  Epimera  of  metathorox  narrow,  entirely  cov- 
ered by  the  elytra;  hind  coxte  rounded,  widely  separated,  not  attaining  the 
elytra!  margin.  Ventral  segments,  flist  and  second  large,  each  as  long  as 
the  melastemum,  separated  by  a  straight  suture  which  is  deeply  impressed 
at  the  sides;  third  and  fourth  short,  sutures  straight;  flflb  as  longas  the  two 
preceding  united.  Legs  rather  long,  thighs  pedunculated,  not  toothed;  tibin 
slender,  strongly  hooked  at  tip;  tarsi  rather  long,  third  joint  wider,  bilobed, 
last  Joint  elongate,  claws  simple,  slender,  separate.  Bodyrougb  with  short 
erect  bristles. 

TBAOHODHS  Oerm. 

Elytra  uniformly  convex  without  elevations: 

Bristles  of  elytra  not  tufted 1.  pUnoides. 

Each  elytron  with  two  tufts  of  bristles. 3.  guadrltuberoulatus. 

Elytra  with  large  elevations. 3.  horridtia. 

1.  T.  ptinoidea  Germ.,  Sp.  Kov.  337;  Bob.  Cure.  iU,  613;  Hann.  Bull. 
Mosc.  1843,  393. 

Alaska  and  Vanconver  Island.  I  have  received  specimens  of  this  species 
tttjm  Col.  Hotechulsky  as  his  T.  /ateioutalu*.  Bull.  Hose.  1845,  Snd,  S74. 

3.  T.  quadritubercuIatusHann.,  Bull.Hosc.  1853, 355;  Sli^ravi  quadr. 
Hotach.,  ibid.  1845.  li,  375.  Tab.  vii,  f  4. 

Alaska.  The  four  tubercles  of  the  elytra  seem  to  me  not  elevations  hut 
bunches  of  bTistlee;  tbey  are  situated  on  the  third  interspace;  the  first  is 
abont  one-flfth  fVom  the  base,  and  the  second  a  little  behind  the  middle;  the 
elytral  stria  at«  lather  finer  than  in  the  preceding. 
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3.  T.  honiduB  Uann.,  Bull.  Hoac.  18B2,  854. 

AkskA  and  V&Dcoaver  Islend.  The  three  rowB  of  large  olevatioiu  on 
each  eljtron  eaEil;  diatinguish  this  Bpecies. 

Tribe  VII.  OTiDOCEPHAi.iai. 

In  all  the  preceding  tribes  the  tarsal  claws  are  simple,  asually  aeparate 
and  divergent,  rarely  connate  ;  in  this,  as  in  several  of  those  which  follow, 
thej  are  toothed  ;  the  tooth,  however,  is  broad  and  not  very  prominent, 
giving  the  funn  termed  appendicalate.  The  apeciss  ore  easily  known  tmia 
those  of  other  tribes  by  the  prothorax  being  narrowed  at  base,  and  some' 
what  pedunculate.  Several  of  tbem  are  ahinlng  black  and  glabrous,  so 
that  they  resemble  in  appearance  ants. 

Hr.C.  V.  Riley,  wbohashatcbedBeveralspecImeuBof  Otidoe&phaiiulani- 
eoUit  fh>m  the  galls  of  Cynipt  guereut-globului,  Informs  me  that  they  have 
a  genera]  resemblance  to  an  apterous  Cyaipt. 

The  other  characterH  of  the  tribe  and  genus  are  as  follows :  Beak 
ntber  Htont,  straight,  nearly  aa  long  ae  the  prothorai,  subcyliudrical, 
not  emarginate  at  tip;  antennal  grooves  extending  in  front  of  the  inser- 
tion of  the  antennfe,  converging  behind,  direoted  below  the  eyes,  which  are 
distant  from  the  prothorax,  rounded,  and  finely  grannlated;  mandibles  of 
normal  form,  mentum  and  labial  palpi  small,  gutar  pednucle  narrow, 
long:  antenne  inserted  about  one-third  from  the  tipof  the  beak,  scape  long, 
slender,  extending  to  the  back  part  of  the  eyes;  ninicie  7-Jointed;  first  joint 
stouter  but  only  slightly  longer  than  the  second;  2-7  gradually  a  little 
wider,  roonded ;  club  oval  pointed,  pubescent,  feebly  annulated.  Pro- 
thorax  without  poelocniar  lobes;  prostemnm  broad,  short,  not  emarginate. 
Mesostemnm  very  narrow  between  the  coxte,  side  pieces  almost  longitudi- 
nally divided.  Hetastemum  long,  side  pieces  very  narrow.  Ventral  seg- 
ments nearly  equal,  sutures  straight,  well  marked,  intercozal  process  obtuse, 
moderately  wide.  Front  coxffi  ronnded,  prominent;  middle  coxa)  rounded 
not  prominent;  tiind  corn  oval,  not  extending  to  the  elytral  margin. 
Legs  rather  long,  thigbs  somewhat  clavate,  usually  toothed;  tibiee  truncate 
at  tip,  not  mncronate;  articular  snrfoce  terminal;  tarsi  dilated,  spongy 
beneath,  tltird  joint  broader,  bilobed;  claws  divergent,  more  or  less  toothed. 
Elytra  elongate -oval,  convex,  rounded  at  tip,  entirely  concealing  the 
pygidium. 

OTIDOCEIPHALU8  Cbevr. 

I  have  bnt  me  species  to  add  to  the  synopsis  given  by  Dr.  Bom,  In  Proc 
Am.  Phil.  Soc.  1878,  p.  448.« 

O.  diohrous,  n.  sp. 

Bull  ferruginous,  with  scattered  white  short  hairs,  prothorax  one-half 
longer  than  wide,  sides  slightly  rounded,   narrowed  behind,  coarsely  and 

■O.  tl^oanttilvt  Snmroers,  New  Orleans.  Our  Home  Jonmal.  January  30tfa,ia7S, 
and  December  19th,  ISlb,  does  not  belong  to  this  geniu,  but  to  (^tai,  a  genus 
Ibui  fax  known  only  from  India  and  AMca.  It  will  beAinnd  under  the  fftmlly 
BrtnOiiaa. 
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ntber  densely  punctured.  Elytra  elongate  oval,  wider  behind  the  baee, 
stiice  composed  of  approiimate  punctures,  hairs  short,  not  erect,  distant, 
arranged  between  the  Btrue;  dull  TeiTuglnauBBt  base  for  onethird  the  length, 
tlien  block.  Beneath  dull  fomiginoua,  punctured,  with  sparse  sliort  white 
haira,  tliighs  armed  with  a  small  tooth.     Length  6  nun. ;  .30  inch. 

Florida,  at  Lake  Hamej  and  Enterprise,  on  old  leaves  of  Chamaropi 
palmetto;  Messra.  Hubbard  and  Schwarz.  Ver;  distinct  by  the  color  and 
short,  prostrate,  sparse  pubescence:  differs  fVont  the  Cuban  0.  Petyi 
Chevr.,  by  the  distinctly  dentate  thighs. 

Tribe  VIII.    KAGDAUm. 

As  the  preceding  tribe  differe  from  ail  others  with  the  front  coxte  con- 
tiguous, by  the  pedunculate  prothomx,  so  does  tliis  differ  by  the  hind 
angles  being  prominent,  and  more  or  less  produced  over  the  base  of  the 
elytra.  _ 

Tbe  beak  is  slender,  cylindrical,  as  long  as  the  prothorax  ;  the  antennal 
grooves  reach  the  lower  edge  of  the  eyes  which  are  rounded  and  distant 
ftom  the  prothorax.  Antennre  inserted  near  the  tip,  (i^),  or  abont  the 
middle  of  tbe  beak  $,  slender,  feebly  geniculated;  scape  slender,  slightly 
clavate,  curved  near  the  end,  and  usually  attaining  the  eyes.  Front 
Goxee  contiguous,  prominent ;  middle  coxeb  not  widely  separated  ;  hind 
coxfe  not  very  distant,  small,  oval,  not  extending  to  the  elytral  margin. 
Bide  pieces  of  mesothorax  lather  large,  obliquely  divided.  Metaatcmum 
long,  epistema  rather  wide ;  epimera  Tlsible  behind,  ventral  segments 
uneqnal,  first  and  second  long,  connate,  with  a  faint  undulated  suture  ; 
inter-coxat  process  acute ;  segments  3-5  short,  equal.  Elytre  oblong,  not 
convex,  widely  separated  at  base  by  tbe  scutellnm,  separately  rounded  at 
tip,  exposing  part  of  the  pygidium.  Legs  moderate,  thighs  not  clavate, 
sometimes  toothed,  tibiee  strongly  nnguiculate  at  tip  ;  tarsi  spongy  beneath. 
third  joint  broader;  bilol}ed ;  claws  sometimes  simple,  sometimes  toothed. 

MAG'DAX.IS  Germ. 

To  tbe  excellent  synopsis  of  Dr.  Horn,  Proc.  Amer.  Phil.  Soc  1873,  452, 
I  have  but  one  species  to  add  : 

1.  M.  aenesoens,  n.  ap. 

Elongate,  black  bronzed,  slightly  pubescent ;  head,  beak  and  prothorax 
densely  finely  ptuctured,  the  last  longer  than  wide,  rounded  on  the  sides, 
which  are  serrate  in  front ;  hind  angles  small,  prominent,  base  bisinuate, 
disc  eubcarinate  in  front  of  the  middle.  Elytra  obliquely  impressed  behind 
the  base,  and  also  behind  the  middle ;  strife  composed  of  not  very  large 
punctures,  interspaces  finely  rugose.  Mcsoslemum  not  protuberant;  thighs 
acutely  toothed,  claws  distinctly  toothed  near  the  base.  Length  3.7-5.6 
mm.;.15-.33inch. 

Oregon,  kindly  given  me  by  Ur.  Ulke.  Quite  distinct  by  the  color  from 
all  our  other  species.  It  should  be  placed  between  M.  barbita  and  olyra  \a 
the  synoptic  table  given  by  Dr.  Horn. 
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Tribe  IX.      AMTBONOfllSI. 

This  tribe  Is  represented  by  a  large  number  of  species  of  smftll  size,  and 
c»nBiitutiag  bnt  few  genera. 

They  may  be  distingaislicd  bj  the  following  assemblage  of  characlera : 
Handibles  normal  in  fonn,  gular  peduncle  long,  mentum  Rnd  ligula 
small.  Beah  long,  slender,  cjlindrical;  antennal  grooves  extending  to  Ihe 
lower  edge  of  the  eyes,  which  are  small,  convex,  rounded  and  distant  from 
the  prothoru,  widely  separated  above,  except  in  Orclitittt,  and  a  few 
■pedes  of  AniiiOTtomat.  Antennn  inserted  far  from  the  tip  of  the  beak. 
Blender,  Bcape  long,  flinicle  6-  or  7-joiiiled;  club  elongate -oval,  pointed, 
entirely  pnbcacent,  and  sensitive,  very  distinctly  annulated,  sometimes 
almost  articulated,  or  divided  into  separate  joints,  Frothorait  without 
postocular  lobes,  prostemum  very  short,  not  emorginate  in  fhint,  coxtc 
ooDtigooos,  prominent.  Heeoatenkum  separating  moderately  the  coxte; 
■ide  pieces  diagonally  divided.  Hetastemum  moderately  long,  aide  pieces 
narrow,  ventral  segments  separated  by  deep  strught  sutures,  usually 
nearly  equal ;  third  and  fourth  segments  sitort  in  AXyea;  legs  rather 
long;  thighs  A^uentty  clavate  and  toothed;  ftont  and  middle  tlhbe 
with  terminal  books;  hind  tibire  mncronate  at  tip,  articular  surface  apical, 
and  not  lateral.  Tarri  spongy  beneath,  third  joint  broad,  bilobed,  claws 
^n,  toothed,  or  appendlculate.  The  elytm  are  separately  rounded  at 
tip,  so  as  to  expose  a  portion  of  the  pygldium  in  most  of  the  species,  but 
conjointly  rounded  in  Maerorhoptut  and  Aiyca;  tills  exposure  of  the  pygi- 
dioin  is  however  so  slight  in  some  species  that  it  is  evidently  a  character  of 
no  importance. 

Fygidinm  more  or  less  exposed;  claws  toothed  2. 

"         entirely  covered 4. 

9,         "         and  lost  ventral  of  ^  normal 3. 

"         of  (^   perpendicular,    last    ventral 

short,  emarginate OOCCOTOBUS. 

a  Eyes  roanded  dislant,  hind  thighs  normal ANTfiONOUXTS. 

"    approximate  above,  hind  thighs  thick- 
ened   OBOHHaTBS. 

4.  Ventralsegmentsnearly  equal;  claws  toothed.   MA OBOBHOPTUS. 
"             "        very  unequal;  claws  appen. 
dicnlate AIjTOA. 

OOOCOTOBTJS  Ijcc. 

This  genus  is  established  upon  a  species,  remarkable  as  well  fbr  Us 
habits  as  for  the  singular  sexQal  cbaractcn  of  the  ^.  In  this  sex,  namely, 
the  additional  dorsal  segment  is  large  and  perpendicular,  or  rather  sliglitly 
iofleied,  and  the  last  ventral  is  broadly  emarginate  behind,  so  that  at  the 
middle  it  is  shorter  than  the  fourth  segment.  The  elytia  are  more  oblong 
than  fo  Anthonomfif,  finely  and  densely  pubescent,  the  strite  fine  and  tbe 
fnterBpoces  flat ;  at  the  base  ore  two  stnall  tufte  of  hair  on  each  side,  and 
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Die  suture  is  also  tufted  vith  longer  halra.  The  onteuDn  are  slender,  the 
first  joint  of  the  funiculns  larger  and  etouter ;  second  slender,  not  so  long, 
3-7  short,  but  not  increasing  la  thickness,  club  elongate,  otbI,  pointed, 
artlcalaled.  Thighs  moderately  clavate,  armed  with  an  acute  tooth  ;  front 
tiblffi  with  a  terminal  hootc,  middle  and  hind  tlbln  truncate  ;  claws  sepa- 
rate, with  an  acute  tooth,  ahortcr  ttian  in  Anthonomut  and  not  curved 
inwards. 

1.  C.  soutellarls.  Anthnnomu*  *evt.  Lee,  Proc.  Aa  Nat  6c.  Philada. 
1858,  79  ;  Anth.t  pruniaida  Walab,  Prairie  Farmer,  June  13,  1868i  Proc. 
Bost.  Boc.  Nat.  Hist.  Is,  300. 

Illinois,  Texas,  Qeei^a. 

The  larva  lives  upon  the  kernel  of  the  plum,  like  ConolracMui  nen- 
uphar. Hr.  Kiley  informs  me  that  he  lias  reason  (a  believe  that  the  egg  Is 
not  po^ed  by  the  beak  of  the  female  deep  Into  the  fl-nit,  as  ia  the  case 
with  that  species,  but  is  laid  on  the  surface,  whence  the  larva,  when  first 
liatched  burrows  to  the  seeds. 

Mr.  Walsh  very  properly  suspected  that  this  Insect  should  be  separated 
as  a  distinct  genus.  I  regret  to  have  led  him  Into  error  by  not  recognizing 
the  species  as  identical  with  my  previously  described  A.  leuletlarit,  which 
was  founded  upon  a  much  smaller  specimen  th>m  a  &r  distant  locality. 

ANTHONOMUS  Germ. 

The  species  of  this  genos  are  quite  numerous,  and  although  agreeing  In 
the  more  important  characters,  differ  in  such  manner  as  to  indicate  the  pro- 
priety ol  future  Bubdlvision.  For  the  purpose  of  making  these  subdlvls- 
ioDB  natural,  a  profound  study  of  the  exotic  species  wilt  be  necessary.  I 
can  at  present  merely  mention  some  of  the  variant  structures  which  I  have 
observed. 

The  prostcmum  varies  In  length,  being  shortest  In  A.  elegant,  and  long- 
est In  A.  ntfipei  and  elonffatut.  The  fifth  ventral  segment  is  not  longer 
than  the  fourth  In  most  spedes,  but  in  A.  elongatui  and  some  others  of 
Division  B  it  is  quite  distinctly  longer  and  flatter,  as  in  EHrhinint,  and 
in  these  species  the  pygidium  ia  not  exposed.  The  ventral  sutures  are 
straight  in  moat  speciea,  but  the  third  and  fourth  are  slightly  curved  in  A, 
conjvnetae,  which  thus  showa  a  tendency  towards  Tyehiui.  The  claws  are 
QBUatly  cleft,  or  armed  with  a  long  slender  tooth;  in  cerlain  species,  as  will 
be  seen  in  the  following  table,  the  tooth  is  broad,  or  even  so  obtnae  as  to 
be  indistinct.  The  funicle  of  the  antcnnee  is  usually  T-Joinled,  but  in  the 
spedes  of  Division  C  only  six  joints  are  observed. 

These  characters  seem  to  be  almilar  to  those  used  by  Lacordaire  for  sep- 
arating the  genera  of  ^nfAonomini,  rQen.  Col.  VI,  077),  but  on  referring 
to  the  detailed  descriptions,  it  will  be  found  that  in  other  reapecta  the  Spe- 
cies in  our  fatua  disagree.  I,  therefore,  deem  it  more  expedient  to  place 
them  all  in  Anthf>aomtn.  The  following  table  will  enable  most  of  them  to 
be  easily  recognized. 
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A.  Bodj  ttboTe  more  or  less  pnbegcent,  rarely  wllli  b  few  scattered  scales. 
Fuoicle  of  snteDnte  T-jolnted. 


Elf  tn  not  tnberculate 

Elytra  mbercnUte,   first  Joint  of  funiculus  very 

long,  Recood  short,  front  thiglis  bidenlate 

2.  Fun icle  Blender,  flrst  and  second  joinls  longer... .' 
Funicle  leas  Blender,  second  Joint  equal  to  third,. 

8.  Front  thigha  with  &  single  tooth 

hidentate: 

Teeth  confluent,  elytra  pubescent 

Teeth  separate,  elytra  with  narrow  pubescent 

markings. 

One  tooth  and  a  small  cusp;  surfitce  thinly  pubes- 
cent, elytral  struB  fine,  bead  beneath  equamose 

4.  Elytra  with  whit«  markings 

Fermginoufi,  elytral  stri«  deep,  interspaces  con- 


Black,  prothorax  densely  punctured,  sparsely 
aquamoM 

Black,  prathoraz  coarsely  punctured,  elytra 
brownish 

5.  Black,  middle  and  hind  thighs  not  toothed 

Brown  or  testaceous,  with  a  dark  elytral  band; 
all  the  thighs  toothed 

6.  Testaceons,  rather  densely  pubescent 

Thinly  pubescent,  elytra  and  legs  ferruginous  . . 
Thinly  pubescent,  elytra  partly  or  wholly  black. 
Very  small,  ferruginous,  sparsely  squamose 

7.  Thighs  strongly  toothed,  elytra  without  spots 

Thighs  feebly  toothed,  elytra  with  a  dark  band. . 

8.  Elytra   opaque,  protboras  very  coarsely  pnnc- 

Elytra  shining,  prothorax  less  coarsely  punc- 
tured  

B.  Elytra  withafewsmallspotsof  pubescence 

Elytra    uniformly,    thinly   pubescent,    without 

10,  Front  foveate 

Front  channeled 

11.  Elytra  partly  ferruginous,  strfffi  coarse 

"     reddish  brown,  strife  coarse 

13.  Antennte  piceous,  or  nearly  black 

Antennn  yellow 

18.  Elytral  stria  coarsely  punctured 

Elytral  striffi  finely  punctured 


2.  nebulosus. 

3.  fUlTUB. 

4.  sulaiia. 

e. 

5.  profunduB^ 

6  ater. 

7-  bnumipemiia. 
8.  aoutellatus. 


21.  pusUluB. 

10.  rubldus. 

11.  JuDlperinus. 

12.  syoophanta. 

13,  niflpennia. 


le.  suloifirona. 

14..suturaIiB. 

16.  musouluB. 

13. 

17.  flavloomls. 

14. 

18.  moruluB. 
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14.  Protborax  veiy  coarsely  pnnctured 

BiDAllCT,  prothorax  less  coarsely  punctured. . 


10.  nlsiinua. 
SO.  oorvulus. 


B.  Body  clothed  above  and  beneath  wJth  dense  scaly  pnbeecence  ;  fHinlcie 
of  antennR  T -Jointed. 

Elytra  at  base  suddenly  wider  than  prothorax  S. 

Elytra  at  base  not  wider  than  protborax 6. 

S.  Formrobust 3. 

"    elongate 4. 

S.  Scales  beautlfiilly  variegated 22.  eleffass. 

Scales  unirorm  in  color;  second  Joint  of  flmicnlns 

longer  than  the  third 2S.  Bqiiamosus. 

Eljtra  more  or  less  vittftle;  2d  Joint  of  funiculus 

scarcely  longer  than  third 24.  teotus. 

4.  Pubescence  more  hair  like,  yellowish 26.  hlrtus. 

Scales  broad,  whitish,  thighs  unarmed 26.  InenuiB. 

Scaly,  striped,  white  and  brown 27.  Bubvlttatua- 

Scales  grayish,  thighs  toothed 38.  pttTiperoulua. 

B.  Funicle  with  second  Joint  less  elongate 6. 

30.  dlqJunotuB. 

80.  ruflpes. 

8L  elongatuB. 


6.  Rather  stout,  legs  ferruginous. . 
Elongate,  legs  brown 


O.  Funicle  of  autennnejointed. 


Claws  with  an  acute  tootb,  as  usual 

"      scarcely  toothed 

"     with  a  short  tooth 

8.  Elongate,  pubescent 

Elongate,  densely  squamose 

Robust,  clothed  with  scales 

8.  Ferruginous,  without  lustre,  protliorax  with  a  dor- 
sal Hue  of  more  dense  pubescence 

Fuscous  sparsely  pubescent,  elytra  with  two  bands 

of  small  spols 

4  Scales  UDiform  In  color 

"      mottled 

G.  Second  joint  of  ftintcle  equal  to  third 

6.  Lenglb  2  mm 

Length  l.G  mm;  smaller  and  narrower 

7.  Elongate,  sprinkled  with  scales 

"       pubescent 

B.  Elytra  fUscous,  with  a  posterior  sutural  spot 
taceouB,  and  bands  of  white  pubescence. . . 


34.  robustulua. 


83.  Bubflitsclatus. 

e. 

88.  deoipieus. 

6. 

30-  canus. 

40.  afflnifl. 

41.  Danus. 

3S.  nubllttr. 

86.  tmgttlarls. 

37-  mlxtus. 
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1.  A.  quadriglbbuB  &ay.  Cure.  15;  ed.  Lee.  i,  UTI;  Scb.  Care,  ill,  334. 

Usssachiuetts,  IlltDols,  Tesu.  Varies  In  size  fh>m  8  mm.  (.135  Inch) 
to  5  nun.  (.2  inch);  the  larger  specimens  arc  mora  robust  and  have  the 
eljtnl  tubercles  mnch  more  developed,  and  the  interspaces  more  uneven. 
The  beak  of  the  9  is  longer,  that  of  the  c?  Bhorter  than  the  body, 

S.  A.  nebulosus,  n.  Bp. 

Dark,  mfons,  clothed  with  rather  coarse  ochreouB  pnbeeceuce;  beak 
punctured,  finely  corinate,  with  two  strlte  on  each  aide  ;  head  densely 
pODCtured.  Pruthorax  closely  and  coarsely  punctured,  wider  tlian  long, 
narrowed  in  front,  and  broadly  rounded  on  the  sides,  feebly  constricted 
near  the  tip.  Scutellnm  densely  pubescent.  Elytra  at  base  one-half  wider 
than  the  prothoraz,  oblong,  striie  distant,  not  deep,  coarsely  punctured, 
InterBpacee  feebly  punctulate,  shining ;  pubescence  condensed  so  as  to 
make  a  pattern  of  bands  curving  forwards  and  outwards,  the  spaces  near 
the  hands  being  nearly  glabrous.  Thighs  strongly  toothecl,  the  front  ones 
with  a  diBiinct  acnte  cusp  on  tbe  distal  edge  of  the  tooth ;  front  tibi» 
sinuate.  AntenniB  with  the  first  joint  of  the  funiculus  equal  to  tbe  three 
following  ;  second  ei^ual  to  the  two  following  united.  Length  4  nun. ; 
.15  inch. 

Illinois  and  Hiasoori  ;  three  specimens.  The  pattern  of  the  elytra  is 
somewhat  complex,  and  varies  with  denudation,  but  the  other  characters 
are  qniie  sufficient  to  enable  the  species  to  be  easily  recognized. 

3.  A.  fblTus  Lee.,  Pr.  Ac.  Nat.  Sc  Phila.  1806,  79. 

Texas.  A  large  species  easily  recognized  by  the  shining  ftalvous  color, 
very  cooise  punctures  of  the  thorax,  which  has  a  narrow  dorsal  line 
of  pubescence,  and  the  pattern  of  narrow  lines  of  pubescence  behind  the 
middle  of  the  elytra.  Tbe  slriffi  are  scarcely  impressed,  distant  and  very 
coarsely  punctured.  The  antenme  are  as  in  the  preceding,  but  the  teeth 
of  tbe  front  thighs  are  longer  and  separate. 

4.  A.  ifularls,  o.  ap. 

Elongate,  (dtlong,  black,  above  with  a  few  white  hairs,  head  beneath, 
and  sides  of  abdomen  with  dense  white  scales,  beak  finely  punctulate,  very 
obsoletely  striate,  head  opaque,  scarcely  punctulate,  with  a  small  puncture 
between  tbe  eyes.  Prothorax  a  little  wider  than  long,  rounded  on  the 
sides,  narrowed  in  front  of  the  middle,  broadly  constricted  near  the  tip, 
convex  strongly  but  not  very  closely  punctured-  Bcutellum  densely  pubes- 
cent. Elytra  about  one-fonrth  wider  than  the  piothorax,  oblong,  very 
dark  red,  with  the  suture  blackish,  strim  distant,  well  impressed,  finely 
punctured,  interspaces  shining  flat,  nearly  smooth.  Antenns  ferruginous 
brown,  joints  as  in  the  two  preceding.  Legs  piceous.  base  of  thighs,  part 
of  tibiee  and  torsi  paler  ;  thighs  strongly  toothed,  front  pair  ivith  a  very 
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small  acDte  cuap  beyond  the  base  of  the  tooth,  and  separate  from  It. 
Leogtb  3.S  mm.;  .IS  inch. 

One  specimen,  Ulddle  States.  Resembles  in  form  and  appearance  A. 
tutvralii,  but  is  mucli  larger,  and  the  antemue  and  tionl  thlgba  are  quite 
diSerent. 

6.  A.  proflmdufl,  n.  sp. 

Ovate,  ferruginous,  not  shining,  thinly  and  rery  flooly  pubescent;  beak 
punctured  and  striate,  head  sporselj,  distinctly  ponctured.  with  an  im- 
pressed frontal  line.  Prothorax  as  long  as  wide,  sides  nearly  str^gbt 
behind,  then  rounded  and  narrowed  in  fhtnt  of  the  middle,  broadly  con- 
stricted near  the  tip,  convex,  coarsely  and  tolerably  densely  punctured. 
Elytra  with  deep  and  wide  punctured  strife.  Interspaces  convex,  finely 
rugose  and  punctulate.  Antenna  as  in  the  preceding  species,  with  the 
second  Joint  of  the  ftiniculiis  as  long  as  the  two  following.  Thlgha  acutely 
toothed,  the  front  pair  withoat  accessory  cusp.    Length  3  nun.;  .13  inch. 

Illinois,  two  specimens.  larger  and  more  robnst  than  A.  lyeophanta, 
and  easily  known  by  the  deep  elytral  strife. 

e.  A.  ater,  n.  sp. 

Oblong,  ovate,  black,  thinly  pubescent  above,  clothed  with  white  scales 
on  the  prothorax  and  beneath  ;  beak  long,  slender,  shining,  sparsely  punc- 
tured; bead  punctured,  fkintal  line  long  and  fine.  Prothorax  wider  than 
long,  narrowed  in  fW>nt  fW>m  the  base,  sides  broadly  rounded,  fe«b1y  con- 
stricted near  the  tip,  closely  punctured,  punctures  (tearing  white  scales, 
which  become  larger  and  less  sparse  towards  the  sides.  Scutelluro  white, 
pubescent.  Elytra  one  third  wider  than  the  prothorax  at  the  base,  con- 
vex, stria  strongly  impressed,  punctured,  Interspacea  slightly  convex, 
rather  shining,  feebly  nigulose.  Antennffi  piceous,  scape  and  base  of 
ftmiculus  paler,  second  Joint  of  latter  equal  to  third  and  fourth  united. 
Thiglis  armed  with  a  small  acute  tooth,  tlblte  and  tarsi  piceous.  Length 
4.6  mm.;  .175  Inch. 

Oeysers,  California;  Mr.  Crotch. 

T.  A.  bmnnlpeiuuB  Hannh.,  Bull.  Hose.  1843,  il,  392. 

One  specimen  found  with  the  preceding.  An  oblong  speclee,  resembling 
A.  (uturalft  In  form  and  size,  with  the  beak  punctured  and  striate,  the 
head  punctured,  the  frontal  line  long  ;  the  prothorax  is  a  little  longer  than 
wide,  very  coarsely  and  densely  punctured ;  the  elytntlstrise  punctured, 
distant,  not  much  impressed,  the  interspaces  flat,  nearly  smooth.  The 
autennffi  are  testaceous  with  piceous  club,  second  Joint  of  niniculus  equal 
to  third  and  fourih  united.  Legs  slender,  thighs  very  feebly  davate, 
armed  with  a  very  small  acute  tooth,  almost  obeolete  on  the  hind  pair ; 
UbiK  nearly  straight.  Body  thinly  pubescent,  with  some  intermixed  scales 
towards  the  sides  and  on  the  under  snrfkce. 

8.  A,  Boutellatua  Qyll.,  8ch.  Cure,  ill,  84S. 

Massachusetts,  Texas,  Missouri.  Of  the  same  size  as  the  next  specios. 
and  widely  distributed. 
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The  color  ia  black,  with  the  uiteoiue  and  tarsi  teatoceous;  the  ttoat 
thighs  are  umed  with  a  veiy  small  tooth,  and  the  others  are  entirely  un- 
Nined.  The  iDArkingB  are  compoBed  of  scalca,  and  in  well  preserved  spe- 
cimeos  the  sides  of  the  prothatax  and  the  trunk  are  also  squamoeei  a  small 
poot  scatellar  line  and  another  each  fade  at  the  base,  and  an  indistinct  pro- 
thoisdc  dorsal  line  are  also  whitish.  The  eljtral  markings  stop  suddenly 
at  the  eighth  strite,  along  which  the  fhint  margin  of  the  curve  Is  prolonged, 
thus  giving  an  oblique  outline.  The  color  varies  and  the  elytra  and  legs 
are  sometimes  dark  brown.  I  am  in  doubt  whether  thin  species  is  properly 
identified  with  the  one  intended  by  Gyllenhal.  If  the  iatler  be  not  the  one 
here  described,  it  is  probably  nothing  more  than  a  dark  variety  of  the  next 
species,  A.  ntbffuttat^ii,  desciibed  below,  also  agrees  moderately  well,  but 
the  elytra  are  not  plceous  and  the  beak  is  not  striate.  If  on  examining  the 
original  type  of  $eulsllatu»  It  is  found  that  this  species  is  distinct,  it  may 
he  called  taritgatut. 

0.  A.  Btsnatusaay,  Core  2S;ed.  Lee  i,  398;  Oyll.,  Sch.  Cure.  iii.Stt; 
Boh.,  ibid,  vii,  2nd,  231,  var.  A.  bitigTMtut  Gyll.,  ibid,  iii,  844. 

"Mimntirhnnrttn  to  Florida  and  Texas ;  the  black  spot  usually  extends  from 
the  side  two-thirds  way  to  the  suture,  upon  which  in  the  best  marked 
spedmen^  there  is  also  a  small  dark  spot ;  bat  it  is  frequently  much 
smaller,  extending  only  from  the  third  to  the  sixth  stria  ;  the  pubescence 
is  denser  at  the  margin  of  the  spot  which  is  thus  surrounded  with  a  hairy 
band.  The  thighs  are  all  armed  with  an  acute  tooth.  The  second  joint  of 
the  fonicnlus  of  the  antennffi  is  perceptibly  longer  than  the  third,  but  not 
so  much  BO  as  in  the  preceding  species.  It  therefore  forms  a  passage  to 
the  small  species  which  compose  the  next  group. 

10.  A.  rubldus,  n.  sp. 

Testaceous,  unifbrmly  clothed  above  and  beneath  with  fine  ochreoua 
pubescence;  beak  punctured  and  striate,  head  sparsely  punctaredi  pro- 
thorax  wider  than  long,  densely  but  not  coarsely  punctured,  narrowed 
from  the  base,  sides  broadly  rounded  in  front,  feebly  constricted  near  the 
tip,  pubescence  more  condensed  on  the  median  line.  Elytra  one-tliird 
wider  than  the  prothorax,  oblong,  Btrlfe  deep,  moderately  punctured,  inter- 
spaces convex  punctulate,,  scuttellar  region  somewliat  dark,  scatlellum 
white-pubescent  Thighs  armed  with  an  acute  tooth;  front  tibia  curved 
at  base,  sinuate  on  the  inner  side.    Length  3.3  mm.;  .09  inch. 

One  specimen,  Pennsylvania ;  Dr.  Melsheimer.  Though  ag^eing  in 
some  characters,  this  species  must  be  quite  different  ftom  A.  hehotui  Bob. 
Sch.  Core,  vil,  3,324,  which  is  unknown  to  me. 

11.  A.  Jtinlperlnus.  Srirhinut  Junip.  Sanborn,  Proc.  Boat.  Boc.  Nat 
Hist,  xii.  81. 

HassachuBetta,  In  Podysoma,  a  parasitic  fungus  on  Juniper.  A  small 
pnbeacent  pale  species,  easily  known  by  the  fOscous  narrow  curved  band 
behind  the  middle  of  the  elytra;  the  beak  is  punctured  and  striate  as  far  as 
the  middle,  front  channeled,  prothorax  densely  not  coarsely  punctured: 
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elytra  with  tmpressed  punctured  Btria,  tnterspAces  ne«r1j  fl»t,  BlilDin^ 
aparsel;  punctulate.  Tbighs  with  a  very  Bmall  tooth,  front  tlbiffi  straight, 
■carcelj  Binuate  on  the  inner  morgia. 

12.  A.  ayoophanta  Walsh,  Proc.  Eat.  Soc.  Phila.,  vi,  265. 
Western  States,  tUlaois:  Hr.  Walsh.    Breeds  in  galls  on  willow  trees. 

This  species  is  easily  known  by  the  interspaces  of  the  elytra  rather  flat, 
and  nearly  opoqnei  the  punctures  of  the  prothoisi  ore  very  coarse  and 
crowded.  The  pubescence  is  bairy  aboTe,  but  coarser  and  almiMt  scale- 
like bcueath,  the  beak  is  punctured  and  striate;  the  thighs  are  all  armed 
with  a  tootb,  and  the  front  Ubl»  are  nearly  straight  The  color  varieB, 
but  the  elylni  are  always  red,  though  aometimes  darker  near  the  scutellum. 
I  nm  disposed  to  believe  this  is  A.  hamaloput  Boh.  Bch.  Cure.,  vii,  3, 
323,  with  the  description  of  which  it  agrees  in  all  particulars,  except  that 
llie  prothoroi  ia  not  "ragoio  granalalc,"  a  style  of  sculpture  very  unlikely 
to  occur  in  the  genus,  but  which  may  be  a  rague  metbod  of  Indicating  the 
Tery  coarse  deep  punctures  with  narrow  high  interrala  which  characterize 
this  species. 

13.  A.  ruSpemils,  n.  sp. 

Oblong,  blackish,  thinly  but  finely  pubescent  with  white  hair.  Beak 
itriste  and  punctured,  head  sparsely  punctulate,  fW>nt  fuveate;  prothoraz  a 
little  longer  than  wide,  narrowed  in  front  and  broadly  rounded  on  the 
Bides,  feebly  constricted  as  usual,  surfoce  densely  and  coarsely  punctured, 
though  less  so  than  in  the  preceding  spedee;  elytra  oblong,  humeri  less 
prominent  than  usual,  and  rather  oblique,  Btrls  well  Impressed,  coorsely 
punctured,  interspaces  slightly  conTex,  shining,  sparsely  punctulate,  ferru- 
ginous, suture  darker,  scutellum  clothed  with  white  hairs.  ADlenote  and 
legs  ferruginous,  thighs  strongly  toothed,  tnat  tibite  straight,  slightly  sinu- 
ate on  inner  side.     Length  3.3  mm.,  .09  inch. 

One  specimen,  PeoDBylTania.  Of  the  same  form  and  size  as  the  pre- 
ceding, but  easily  known  by  the  less  coarse  punctures  of  the  prothorax, 
and  thesmoother  and  shining  elytral  Interspaces;  the  humeri  are  lees  promi- 
nent thau  in  our  other  species. 

14.  A.8uturallaLec..Ann.Lyc.  Kat.  HUt-N.  York,  t,  171,pl.  li.  f.  9; 
Gyll.,  Sch.  Cure,  ill,  346;  Boh.,  ibid,  vii,  S,  323  <cum  vor.);  A.  trythrop- 
Urut  Say,  Cure.  30;  ed.  Lee.  i,  398. 

Middle,  Southern,  and  Western  States.  Varies  in  color  and  extent  of 
the  red  elytral  spot,  which  ie  sometimes  bright  yellowish -red,  and  distinctly 
limited,  sometimes  dark  and  diffused,  so  that  only  the  suture  ivmalns 
blackish.  In  one  specimen  the  surface  of  the  elytra  is  dull  and  finely  ru- 
goM,  but  I  suspect  that  this  hss  been  caused  by  some  injary  received  in 
tlie  early  stages  of  development,  and  must  be  regarded  as  an  accidental 
monstrosity,  and  not  as  a  variation. 

10.  A.  mueoulue  Say,  Cure.  IS;  ed.  Lee.  i,  377;  Oyll.  Sch.  Cure,  ill, 
860. 

Middle,  Boathcm,  and  Western  States.    Closely  allied  to  tlie  varieties  of 
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the  pieceding  In  whicb  the  red  la  diffuBed  over  the  elytra;  but  smaller  and 
more  robust,  with  the  beak  more  slender,  and  the  fUnlcle  of  the  onten- 
lUB  vith  the  outer  Joints  more  rounded;  I  can  find  no  other  differences 
worth  mentioning,  and  it  will  very  probably  be  found  to  be  not  distinct. 

16.  A.  sulolftona,  n.  sp. 

Blat^  with  rather  dull  lustre,  thinly  pubescent  above,  more  densely  be- 
neath. Beak  strongly  panctured,  striate  at  base,  head  sparsely  pnnctulate, 
with  a  deeply  marked  tVontal  stria.  Prothorax  wider  than  long,  gradually 
narrowed  from  the  base,  feebly  rounded  on  tbe  aides,  deeply  and  densely 
punctured.  Elytra  one-third  wider  than  the  prothorax,  slightly  ovate, 
Btric  deep,  coarsely  punctured.  Interspaces  convex,  nearly  smooth  ;  behind 
the  middle  are  two  eeriea  of  small  spots  of  pubescence,  as  in  well  pre- 
served specimens  of  the  preceding  three  species.  Antennie  picco-teBla- 
ceous;  thighs  scarcely  clavate,  with  a  very  small  tooth  scarcely  visible  on 
tho  middle  and  hind  pair.     Length  1.6  mm. ;  .066  inch. 

One  Bpccimen,  Qeorgia.  Also  related  to  the  two  preceding,  but  readily 
known  by  tbe  entirely  black  color,  and  sulcate  fhint. 

17.  A.  flavloomto  Boh..  Bch.  Cure,  vii,  2,  281. 

Maryland  to  Texas.  The  beak  la  sparsely  punctured,  flnelystriate,  head 
nearly  smooth,  front  channeled,  prothorax  moderately  densely  punctured, 
and  elytial  striK  flne,  distant,  and  finely  punctured.  The  pubescence  is 
white,  coarse,  and  thinly  distributed,  a  little  more  dense  beneath.  Tbe 
anteniue  are  yellow -testaceous,  and  the  tarsi  piceous.  All  the  thighs  armed 
with  a  small  acute  tooth.  The  scutellnm  and  a  small  intra-htunetal  spot 
mn  densely  pubescent. 

18.  A.  moruluB,  n.  sp. 

California,  San  Mateo  and  Ollroy;  Hr.  Crotch. 

A  small  block  species  of  the  same  size  and  general  form  (3.2  mm. ;  .09 
inch).  OS  the  preoe^ln^  but  with  the  beak  longer  and  more  punctured,  the 
head  distinctly  punctured,  the  Arontal  stria  shorter.  The  prothorax  Is 
equally  strongly  punctured,  but  more  rounded  on  the  aides.  The  elytra! 
■trite  are  well  impressed,  strongly  and  closely  punctured,  and  the  inter- 
spaces flat  and  rugose.  The  pnbescence  is  very  fine  and  sparse,  a  little 
more  distinct  beneath.  The  antennte  ore  dork -testaceous  with  the  club 
piceous:  the  thighs  are  scarcely  clavate,  and  hardly  perceptibly  toothed. 

19.  A.  nlffrinus  Bob.,  Bch.  Cure,  vii,  Z.  380. 

Q«orgia  and  Loui»ana;  three  specimens.  Of  the  same  size  and  general 
form,  and  as  finely  pubescent  as  the  last  species.  The  prothorax  is  very 
coarsely  punctured,  and  tbe  etytrol  strin  are  less  Impressed,  but  more 
coaraely  punctured,  and  tbe  interapaces  less  flat,  and  nearly  smooth.  The 
antenns  are  nearly  black,  the  thighs  are  armed  with  a  very  minute  tooth, 
more  distinct  on  the  CtoM  pair. 

30.  A.  oorvulus,  n.  sp. 

Block,  slightly  pniinose  with  sparse  white  pnbescence.  Beak  punctured 
and  feebly  striate,  bead  opaque,  with  a  Hmall  frontal  fovea.    Prothorax 
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dOHely  but  1ei8  coarsely  punctured  than  In  the  preceding,  wider  than  kng, 
narrowed  In  iVont  and  feeblj  rounded  on  the  ^es.  Elytra  aub-oral^ 
atrlse  Btrooglj  punctured,  not  much  Impreased,  Interspaces  shining  nearij 
smooth.  Anl«nn(B  piceous,  base  testaceous ;  thiglis  slightly  davate,  anaed 
vlth  a  verj'  small  tooth.    Length  1.5-2  mm. ;  .0e-.06  inch. 

Atlantic  slope,  extending  to  Oregon.  Easily  known  by  the  small  lix^ 
and  which  at  first  right  causes  it  to  resemble  an  apion. 

81.  A.  puslUua,  n.  sp 

Testaceous,  thinly  sprinkled  with  wfalt«  acale-Iike  hUa.  B«ak  long  and 
slender,  sparsely  and  finely  punctured,  head  with  a  small  fhtntal  panctnre. 
Protboras  wider  than  long,  rounded  on  the  sides,  coarsely  and  deeply 
punctured.  Elytra  8Ub.«vale,  less  elongate  than  usual,  stilte  coarael; 
punctured.  Interspaces  nearly  smooth,  slightly  convex.  Legs  rather  ston^ 
thighs  acutely  toothed.     Length  1.4  mm. ;  .05  inch. 

One  specimen,  TeiBs;  BelfTage.  A  robust  species  easily  known  by  the 
small  size  and  the  characters  above  given. 

32.  A.  elegans,  n.  ep. 

Rather  broadly  ovate,  brown,  clothed  with  very  small  depressed  scales 
of  a  brown  and  gray  color,  with  the  scutellum  sod  neighboring  olytral 
spot  snow  white.  Beak  slender,  straight,  as  long  as  the  head  and  protho- 
rax,  shibing,  punctured,  striate  for  two-thirds  the  length;  head  puncturod, 
flront  narrow,  clianoeled;  eyes  larger  and  more  prominent  than  usual.  Pro- 
thorax  as  wide  as  long,  gradually  narrowed  and  slightly  rounded  on  the 
sides  trom  the  base,  densely  punctured,  marked  with  a  narrow,  transverse 
and  longitudinal  line  of  white  scales  forming  a  cross;  at  the  middle  of  the 
base  some  scattered  white  scales;  near  the  apei  two  spots  of  silky  yellow- 
brown  scales,  and  a  similar  larger  spot  on  the  inflesed  sides.  Elytra  wider 
than  the  prothorax,  nearly  truncate  at  base,  humeri  prominent  rounded; 
striED  punctured,  obscured  by  the  scales  which  form  a  beantlful  complex 
pattern  of  brown,  dark-brown,  and  gray.  Beneath  mottled  with  gray 
scales,  legs  stout,  thighs  thick  and  strongly  toothed,  tiblce  with  an  obtuse 
angle  on  the  Inner  ride  at  one-third  the  length;  claws  cleft  as  usual.  An- 
tenuB  testaceous  brown,  (bnlcle  slender  with  the  first  Joint  long,  second  a 
little  longer  than  the  Uiird;  club  almost  articulated.    Length  2  mm.;  .08 

Two  males,  Hanlover,  Florida,  March  10th;  Schwarz  and  Hubbard.  The 
pygidium  Is  perpendicular,  and  even  slightly  Infleied.  The  large  convex 
eyes,  the  narrow  front,  and  tlbin  armed  with  a  tooth  on  the  inner  aide, 
easily  distinguish  this  besutifQl  species.  The  proatemum  Is  extremely 
short,  more  so,  In  &ct,  than  in  any  other  species  known  U>  me. 

28.  A.  Bqtiamosus,  n.  sp. 

Brown,  densely  clothed  with  scale-like  gray  pubescence;  beak  naked, 
red-brown,  shining,  finely  punctured,  not  striate,  frontal  fovea  elongate; 
prothorax  broader  than  long,  narrowed  in  ftant,  rounded  on  the  sides, 
densely  punctured.    Elytra  suddenly  one-third  wider  than  the  prothorax. 
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not  ektngste,  stite  impressad,  pUDCtared,  Interapacxe  quite  flat.  AnteniuB 
ferraginons,  slender,  second  joint  of  funicolua  longer  Uian  third;  lege  fer- 
rugtoous,  thighs  clAvate,  ftrmed  with  an  acute  tooth.    Length  4.4  mm. ; 

Colondo;  not  rare.  In  scene  epecimens  three  thoracic  vlttee  uid  the  al- 
ternate interspaces  of  the  elytra  are  paler;  the  scutellum  is  nearly  white. 

24  A.  teotus,  n.  ep. 

Blackish,  less  denselr  clothed  with  yellowish  or  whitish  scales,  beak 
slightly  pubescent,  coarsely  punctured  and  striate,  frontal  fovea  eiungate. 
Prothorax  wider  than  long,  narrowed  in  ftent,  broadly  rounded  on  tlie 
sides,  densely  punctured.  Elytra  wider  thsji  the  prothorax  at  base,  stris 
cuarseiy  punctured,  interspaces  flat,  fourth  ooTered  with  paler  scales  from 
the  base  to  behind  the  middle;  sixth  from  the  base  nearly  to  the  middle. 
Antennte  brown,  scape  and  base  of  ftmiculus  ferruginous;  second  Joint  of 
ftmiculos  scarcely  longer  than  third.  Legs  ferruginous,  thighs  armed  with 
a  snail  acute  Epioe.    Length  3.4  nun.;  ,10  Inch. 

Hassacfausetts;  Georxia. 

35.  A.  hirtuB,  n.  sp. 

Elongate,  blach,  densely  clothed  with  coarse  scarcely  squamlform  ochre- 
oos  pubescence.  Beak  slightly  pubescent,  punctured  obsoletely  striate  at 
bue.  Prothorax  not  wider  than  long,  gradually  narrowed  in  fW>nt,  broadly 
rounded  on  the  sides,  densely  punctured.  Elytra  eiungate  oblong,  wider 
than  the  prothorax  at  bsee,  striie  punctured,  interspaces  Bat,  antennn  and 
lep  femigimoQS,  club  and  thighs  darker,  the  latter  ctavate  armed  with  a 
scarcely  perceptible  tooth;  second  Joint  of  i\iaicleB  scArcelj  longer  than 
third.    Length  8.3  mm.;  .13  inch. 

One  specimen,  Utah. 

26.  A.  Inermls  Boh.,  Eugenics  Reaa,  Coleopt  131. 

Elongate,  ferruginous,  very  densely  clothed  with  large  whitish  scales, 
iwak  naked  except  at  base;  punctured,  and  feebly  striate.  Prothorax 
densely  and  deeply  punctnred.a  little  wider  tlian  long,  narrowed  in  front 
sod  rounded  on  the  sides.  Eiytm  a  little  wider  than  the  prothomi  at 
'btae,  elongate  oblong,  stris  strongly  punctured,  Interspaces  moderately 
CMTei,  nearly  smootti,  club  of  antennte  darker,  second  Joint  of  ftinicle 
scarcely  longer  than  third;  thighs  feebly  clavate,  not  toothed.  Length  2.2 
mm.;  .09  inch. 

Mariposa,  California;  Dr.  Thevenet. 

27.  A.  eubvlttatua,  n.  sp. 

Of  the  same  form  ss  the  preceding,  but  a  little  lai^r,  anddaAcr  incolor^ 
tlie  scales  are  smaller,  though  equally  dense ;  the  prothorax  has  three  white 
liiUe.  with  two  intermediate  brownish  ones;  the  elytra  are  mingled  brown 
tnd  white,  with  a  posterior  stripe  on  the  ihlrd  interspace,  and  one  on  the 
flflli  eiieading  tVom  the  iMse  to  the  middle  [wle;  the  scutellum  as  usual  is 
pale.  The  tront  thigbs  are  almost  imperceptibly  toothed.  Length  2.5 
nun. ;  .10  inch. 

Su  Diego  and  Hariposa,  California;  five  specimens. 
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98.  A.  pauperoulos,  n.  sp. 

Also  of  the  same  Form  as  A.  iTwrniM&nddenBelf  covered  with  brxad  scale* 
of  dirty  white,  mixed  with  pale  brown;  other  characters  aa  in  Ihnt  apectea, 
except  that  the  fmnt  thighs  are  armed  beneath  with  a  distinct,  though  not 
very  prominent  tooth.    Length  3  mm. ;  .08  inch. 

San  Diego,  Cala.;  &ve  apecimeuB. 

39.  A.  dlsjunotua.  a.  sp. 

Sabovale,  lirown,  covered  beneath  vith  pale,  above  with  brown  scales; 
beak  long,  punctured  and  striate,  head  feebly  punctured,  frontal  fovea 
elongate.  Prothorai  wider  than  long,  gradually  narrowed  in  front  from 
the  base,  slightly  rounded  on  the  sides,  dc«p1y  and  densely  punctured,  with 
three  doreal  vlttffi  of  pale  scales.  Blylra  at  base  not  wider  than  the  pro- 
thorax,  gradually  wider  and  sliglitly  rounded  on  Ihe  sidea,  striK  punctnred, 
interapaces  slightly  convex,  fourth  for  the  middle,  third  and  sixth  from 
base  to  middle  covered  with  pale  acales.  Antennn  testaceous  at  base, 
second  Joint  of  funiculus  as  long  as  the  two  follnwing.  Thighs  clavate, 
armed  with  a  email  tooth,  which  seems  to  be  wanting  on  the  hind  pair. 
Length  3.3  mm.:  -135. 

Oeorgiaand  IllinMS;  two  specimens.  The  outerinterspacesof  the  elytra 
behind  the  middle,  and  the  acutcUnm  are  also  covered  with  pale  scales. 
The  teeth  of  the  tarsal  claws  are  more  approximate  than  in  any  of  the  pre- 
ceding spedea,  and  seem  to  be  almost  connat«. 

80.  A.  ruflpea,  n.  sp. 

Subovate  piceous,  less  densely  clothed  with  white  scales,  beak  long, 
punctnred  and  striate,  head  punctured,  frontal  fovea  small.  Prothorai  as 
in  the  preceding.  Elytra  not  wider  at  base  than  the  prothorax,  gradually 
wider  and  alightly  rounded  on  the  sides;  atriEG  strongly  punctured,  inter- 
spaces flat,  antennee  and  legs  ferruginous,  second  joint  of  fliniculua  hardly 
longer  than  the  third,  thighs  clavate,  armed  with  an  acute  tooth,  which  la 
smaller  on  the  hind  pair  bat  quite  distinct.    Length  2.9  mm.;  .10  inch. 

New  York,  one  specimen. 

SI.  A.  eloDffatuB,  n.  sp. 

Elongate,  dark  brown,  partly  clothed  with  small  gray  scales,  forming  on 
indistinct  pattern  on  the  elytra.  Beak  longer  than  the  head  and  prothorax, 
slender,  cylindrical,  curved,  densely  punctnred.  and  flnoly  carinate;  head 
punctured,  vertex  channeled.  Front  scarcely  as  wide  as-usual.  Prothorax 
strongly  and  densely  punctured,  wider  than  long,  nearly  truncate  at  base, 
gradually  narrowed  from  the  base  and  slightly  rounded  on  the  sidea;  white 
scales  more  dense  each  side  at  the  base,  forming  an  ill-deflned  spot.  Elytra 
a  little  wider  tlian  the  base  of  the  prothorax,  elongate,  oval;  strife  floe, 
punctured;  interspaces  not  convex,  finely  alutaceous.  Thighs  feeMy  cla- 
vate. not  toothed;  front  and  middle  tibice  slightly  sinuate;  claws  cleft  ai 
usual.  AnteantB  testaceous,  club  dusky;  Arst  Joint  of  fanicle  as  long  as 
the  second  and  third  united.    Length  2.S  mm. ;  .09  inch. 

Georgia;  two  specimens.    Resembles  in  form  certain  species  of  Smtcro- 
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ngx.  Tn  this  species  aa  in  A.  insrmii,  tubtittatut,  and  pattperifulu*,  tbe 
pygidiom  ie  entirely  covered  bj  the  elytra,  and  the  Atth  ventral  is  longer 
than  in  the  other  Bpecies.  In  a  reviBion  of  this  group  they  may  Indicate  a 
distinct  genus. 


Division  C.  Funiculus  of  antennte  6-joInted. 

82.  A.  orataegi  Walsh,  Proc.  Ent.  8oc.  Phlla.  vi,  20S. 

Middle,  Western,  and  Southbin  States,  to  Texas. 

An  elongate  nnifonnlyremiginousBpecies,  with  dull  lustre,  and  pubescent 
with  yellowish  hain,  which  are  condensed  on  the  median  line  of  the  pro- 
thorax  forming  a  dorsal  vitta.  The  beak  is  punctured,  and  the  fh)nt  chon- 
neledi  the  prothorax  densely  punctured;  the  elytra  deeply  striate,  with  the 
interspaces  convex.  The  Ainiculusof  the  antennx  is  6-jointed,  and  slender, 
second  joint  a  little  longer  than  third;  thighs  armed  with  an  acute  tootbi 
front  libife  nearly  straight  Tbe  size  and  form  is  as  in  ^,  igeophanla,  and 
like  that  species,  it  is  parasitic  in  galls ;  in  this  instance,  however,  upon 
CraUugut,  and  in  tbe  other  upon  Saltx.    Length  S.8  mm. ;  .09  inch. 

33-  A.  RubfbiSol&tus,  n.  sp. 

Reddish-brown,  rather  robust,  finely  and  thinly  pubescent ;  beak  opaque, 
not  distinctly  punctured;  prothorax  strongly  punctured,  elytra  with  the 
suite  coarsely  punctured,  interspaces  nearly  smooth;  behind  the  middle  is 
a  broad  transTerse  denuded  band,  at  the  margins  of  which  the  pubescence 
is  more  ouidenBed.  Antennn  more  robuat  than  in  tbe  preceding,  (linlculus 
^jointed,  second  Joint  not  longer  than  tbe  third.  Thighs  with  a  small  acute 
tooth.     Length  1.5  mm.;  .OS  Inch. 

One  specimen.  New  York.  Oreatly  resembles  what  I  have  above  con- 
ridered  as  A.  muitulu*,  but  is  much  smaller,  and  differs  by  the  6'Jointed 
ftanicnlus  of  the  ai 


34.  A.  robustultia,  n.  sp. 

Robust,  black,  clothed  with  ashy  scales.  Beak  punctured  and  feebly 
striate.  Protborex  much  wider  than  long,  narrowed  in  fVont,  rounded  on 
the  Bides,  dosely  and  deeply  punctured.  Elytra  one-third  wider  than  the 
prothorax,  Btrix  coarsely  pimctured  towards  the  base,  interapacee  flat. 
AntennEe  and  feet  brown,  ihighs  not  toothed,  nintculus  6-Jointed,  second 
and  third  Joints  equal,  or  nearly  so.    Length  l.S  mm.;  .06  inch. 

Eansaa;  three  specimens. 

35.  A.  nubllus,  n.  sp. 

Rusty  brown,  rather  elongate,  sparsely  and  finely  pubescent,  with  inter- 
mixed scattered  pale-yellowish  scales.  Beak  finely  punctured,  obsoletely 
striate,  frontal  fovea  feeble.  Prothoras  wider  than  long,  narrowed  in  ftont 
and  rounded  on  tbe  sides,  strongly  punctured,  with  a  short  whitish  dorsal 
Kne  behind  tbe  middle.  Elytra  with  the  strlte  very  coarsely  punctured, 
interspaces  slightly  rugose;  the  scalea  are  irregularly  scattered,  so  as  to 
givetbeappesTBDceof  a  large  denudeddorsalspace,  and  a  posterior  denuded 
bond  obliqne  inwards  and  backwards.    Anlennee  with  tbe  niniculUB  Btout, 
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ft-Jointed,  second  Joint  not  elongated,  club  fuscous,  of  the  usual  fonn. 
LegH  nther  stout,  tliighs  not  toolbed;  claws  very  feebly  toothed  at  base. 
Length  l.S  mm.1 .07  Inch. 

One  specimen,  North  Carolina;  Dr.  Zimmenniui.  The  nearly  simple 
ungues  distiuguisb  this  readily  fh>in  all  other  species  in  our  fauna,  except 
the  next,  and  might  lead,  on  superficial  view  to  its  being  placed  in  the 
Erirhine  tribe,  from  which  It  essentially  differs  by  the  antennal  club,  and 
by  the  ventral  segments  being  nearly  equal  In  length. 

86.  A.  unffUlailB,  q.  ep. 

Elongate,  dark  brown,  thinly  clothed  with  pubescence,  and  with  a  taint 
appearance  of  a.ttansverse  denuded  band  liebiud  the  middle  of  the  elytra. 
Beak  indistinctly  punctured,  obsoletety  striate,  head  opaque,  tVontal  fovea 
small,  distinct.  Prothorar  wider  than  long,  rounded  on  the  sides,  nar- 
rowed in  front  of  the  middle,  densely  punctured  Elytra  one- fburtii  wider 
than  the  prothorax,  oblong,  strite  coarsely  punctured,  Inlerspaces  nearly 
smooth ;  pubescence  more  dense  on  the  sculellum,  a  small  humeral  spot, 
and  two  very  Indistinct  posterior  narrow  bands,  which  tend  to  unite  at  the 
suture.  Bides  of  meso-  and  metathorax  densely  pubescent.  Antenns  and 
legs  ferruginous,  funiculus  6-Jotnted,  second  joint  elongate ;  thighs  not 
toothed,  claws  with  a  short  acute  basal  tooth,  slightly  connected  at  base. 
Length  3.8  mm.;  .09  Inch. 

Bouthem  States;  Dr.  Zimmermann. 

ST.  A.  mixtus,  n.  sp. 

Elongate^oTAte,  yellow-brown;  pubescence  white,  coarse,  scattered,  con- 
densed on  the  elylm,  into  several  indefinite  bands;  beak  punctured  and 
strongly  striate.  Prothorax  smaller  than  usual,  wider  than  long,  gradually 
narrowed  In  ftont,  slightly  rounded  on  the  sides,  coarsely  punctured. 
Scutellum  white -pubescent.  Elytra  at  base  but  little  wider  than  the  pro- 
thorax, gradually  wider,  elongate- ovate,  brown,  with  the  humeri  and  a 
common  sutural  rounded  spot  behind  the  middle,  yellow-brown;  two  nar- 
row indistinct  transverse  bands  of  pubescence  before  the  middle,  and 
others  behind  the  middle;  strite  strongly  punctured,  interspaces  slightly 
convex,  nearly  smooth.  Antenns  with  (\miculus  6-]Dinted,  second  and 
third  Joints  equal;  thighs  scarcely  clavate,  acutely  toothed;  claws  diver- 
gent, armed  with  a  short  ttasal  tooth,  which  is  rounded  at  tip.  Length  2.3 
-3  mm.;  .0»-.12inch. 

Illinois,  Walsh ;  Texas,  Belfrage.  On  account  of  the  comparatively 
smaller  size  of  the  prothorax,  this  insect  has  some  resemblance  in  form  to 
OreJieilti,  but  the  eyes  are  of  the  usual  size  in  the  present  genus,  widely 
separated,  and  the  hind  legs  are  not  thicker,  The  elytra  are  not  roundec. 
on  the  sides  behind  the  humeri,  though  gradually  wider  as  &r  as  the 
middle. 

S8.  A.  deolpiens,  a.  sp. 

Rather  elongate,  brown,  densely  clothed  with  large  gray  scales;  protho- 
rax indistinctly  striped;  elytra  with  a  darker  lateral  cloud  behind  the  mid- 
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die.  Beak  slender,  curved,  longer  than  the  head  and  prothom,  naked, 
panctored,  enhstriate  near  the  base ;  head  punctured,  clothed  with  floe 
scales.  Prothorax  one-third  wider  than  long,  narrowed  fhim  the  base, 
roonded  on  the  aides,  densely  punctured.  Elrtra  a  little  wider  than  the 
prothorai ;  sides  parallel,  then  obliquely  narrowed  and  roonded  to  the  tips, 
which  entirely  cover  the  pygldlumi  atrin  strongly  punctured,  interspaces 
nearly  flat  Legs  testaceous,  tmm  thighs  toothed,  hind  thighs  not  toothed; 
claws  toothed,  with  the  teeth  nearly  connate',  antenna  testaceous,  ruutcle 
ft-jointed,  first  joint  elongate,  second  Joint  nearly  as  long,  but  thinner. 
Length  S  mm.;  .08  Inch. 

Texas,  BelIHge;  one  spedmen.  Has  quite  the  appearance  of  a  Smicro- 
njp.  The  last  ventral  segment  is  a  little  longer  than  the  fourth,  and  Is 
marked  with  a  large  shallow' rounded  impression.  There  are  some  white 
markings  upon  the  elytra  of  which  a  narrow  scutellar  spot  and  a  line  upon 
the  sixth  interspace  ftvm  the  base  to  the  middle  are  most  obvious. 

SB.  A.  csanuB,  n.  sp. 

Elongate,  brown,  or  blackish- brown,  densely  clothed  with  large  grayish- 
white  scales;  in  every  respect  like  the  preceding,  except  that  the  scales  are 
entirely  unifonn  in  color,    Length  2  mm. ;  .06  inch. 

Texas,  Bel&agej  four  specimens.  The  pygidium  of  the  (^  is  convex 
perpendicular,  and  indeed,  slightly  inSexed;  the  dilh  Tential  is  a  little 
longer  than  the  fourth,  and  not  impressed  in  either  sex;  the  pygidium  of 
the  9  is  bat  slightly  visible  between  the  tips  of  the  elytra. 

40.  A.  afflnis,  n.  sp. 

This  species  also  resembles  In  form  and  scniptnre  the  preceding  two  species. 
The  color  is  nearly  black,  clothed  with  pale  gray  scales  of  uniform  color. 
The  legs  and  antennte  testaceous,  front  thighs  toothed,  hind  thighs  simple; 
claws  toothed  as  in  the  preceding.  Antennte  with  6-Joittted  fnnlcie,  second 
joint  shorter  than  first,  and  eqnsl  to  the  third.    Length  2  mm. ;  .06  inch. 

Texas.  Belfrage;  three  females.  The  pygidium  In  two  specimens  is 
barely  visible,  and  in  the  third  is  completely  covered  by  the  elytra. 


41.  A.  u 

Also  siotilar  to  the  three  preceding  species  bntmuch  smaller  and  nar- 
rower, nearly  black,  clothed  with  large  gray  scales.  Prothomx  very  little 
wider  than  long,  less  narrowed  in  ttoal,  less  rounded  on  the  sides.  Elytra 
very  little  wider  than  the  prothorax.  Antennte  brown.  fUnlcle  6-Jointed, 
with  the  second  Joint  equal  to  the  third,  and  united  equal  to  the  Qist.  Legs 
brown,  thighs  not  toothed.    Length  1.5  mm.;  .06  inch. 

Texas,  Belfragc;  two  specimens.  The  pygidiam  Is  slightly  exposed,  and 
in  the  $  the  last  ventral  is  impressed  with  a  shallow  roand  fovea.  The 
claws  are  toothed  as  in  the  three  preceding  spedes. 

OROHESTEIS  Illiger. 

lliis  genus  is  doeely  allied  to  Anthononmt,  and  like  it  has  the  ventral 

satores  straight  and  deeply  marked,  and  the  last  segment  not  longer  than 
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the  preceding.  It  diflen  hj  the  eyes  being  large,  appmximale  above,  ao 
aa  to  narrow  the  (hint,  and  by  the  liind  thlglu  being  thickened,  bo  as  to 
become  saltatorial.    The  clawa  are  appendiculate  in  oar  Bpeciee. 

Ab  in  jJnM«n«fnu«,  the  f\inicle  of  the  ontennte  ia  6-Jointed  in  Sl>mc^ 
7-Jointed  in  other  speciea. 

An  excellent  analytical  table  with  (Vill  descriptions  of  our  species,  of 
which  but  foar  were  known,  has  been  published  by  Dr.  Horn,  in  Proc. 
Amer.  Phil.  Boc.  Not.  1873,  p.  461.  To  the  apedes  described  by  him  must 
be  added  the  following  : 

1.  O.  ruflpes,  n.  sp. 

Block,  Tery  thinly  pnttescent,  with  Ane  whitish  lialra  ;  beak  finely  ponc- 
tnred,  head  punctured,  front  narrow,  but  distinct ;  prothorax  flnely  punctured ; 
elytra  oval,  rather  flattened,  deeply  striate,  interapaces  rugosely  punctulate. 
AnIennfB  and  legs  yellow,  hind  thighs  dusky,  very  slightly  incrassated ; 
fVinicle  6-Jolnted,  second  joint  scareely  longer  than  the  third;  thighs  not 
tAolhed;  claws  broadly  appendiculate.    Length  2  mm. ;  .08  inch. 

Yermonti  two  specimens.  Smaller  than  0.  pallieomii,  with  the  eyes 
less  approximate,  the  hind  thighs  scarcely  thickened,  and  the  legs  not 
black,  but  femiginons-yellow. 

3.  O.  puberulufi  Boh.,  Eugen.  Besa,  Ids.,  188. 

California,  onespedmen.  Larger  than  the  other  spedes;  black,  rather 
densely  clothed  with  coarse  brown  pubescence.  Prothorax  at  base  twice 
as  wide  as  the  head,  not  wider  than  long,  narrowed  from  the  base  to  the 
tip,  punctured.  Elytra  elongal^t-oval,  nearly  twice  as  wide  as  the  protho- 
raz;  humeri  regularly  rounded,  not  prominent;  strin  composed  of  rather 
large,  deep  but  not  very  cloee  punctures.  Antennsi  testaceous,  funicle 
e-Joinled,  Joints  1-3  elongate;  legs  testaceous,  thighs  not  toothed;  claws 
broadly  appendicalate.    Tieogth  8.3  mm. ;  .18  inch. 

8.  O.  parvlooUlB,  n.  sp. 

Black,  thinly  clothed  with  very  fine  pubescence,  which  ia  not  very  ob- 
Tions,  except  Qpon  the  scutellam.  Prothorax  at  base  a  little  wider  than 
long,  narrowed  In  front,  sides  nearly  straight;  surface  densely  and  strongly 
punctured.  Elytra  elongate-oval,  more  than  one-half  wider  than  the  pro- 
thorax;  BtriK  deep,  punctured,  interspaces  finely  rugose.  Antennai  and 
legs  black;  fiinicle  T-jointed;  thighs  not  toothed;  claws  broadly  appendicu- 
late.   Length  2.8  mm.;  ,11  inch. 

Ban  Mateo,  California;  one  specimen.  Resembles  0.  nigtr,  Horn,  but  ia 
larger,  with  the  scutellnm  less  densely  pubescent ;  the  prothorax  leas 
coarsely  punctured,  and  the  elytra  comparatively  longer  and  more  regu- 
larly oval. 

MAORORHOPTtra  Lee. 

This  new  genus  is  established  upon  a  species  fVom  Texas  and  Califonila, 
having  the  aspect  somewhat  of  a  small  Magdali*.  but  with  the  hind  angles 
of  the  prothorax  not  laminate,  and  of  the  usual  obtuse  form.  It  is  re- 
markable for  the  short  thick  C-Jointcd  funiculus,  the  Joints  S-6  being 
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clcsel;  connected,  gradonllj  wider,  and  nnlting  with  tbe  aoDuliiled  club 
ao  ks  to  form  a  regular  club  shaped  outline.  The  beak  is  cyllDdrical,  rather 
stoat,  about  as  long  as  the  protborai;  antennte  Inserted  one-fourth  from 
the  end;  eyes  large,  transversely  oval;  front  narrower  than  the  beak.  Pro- 
tboraz  wider  than  long,  narrowed  in  front,  broadlj  rounded  on  the  sides  ; 
prottemum  short,  emorginste  In  front  Elytra  elongate,  wider  than  pro- 
thorax;  humeral  angles  rounded,  sides  parallel,  stris  obsolete.  Ventral 
segmente  nearlj  equal,  third  and  fourth  very  little  shorter,  snturea  Htraight, 
lees  deeply  impressed  than  in  Anlhonomvi.  Legs  .rather  ghort,  fW)nt  thighs 
ftrmed  with  a  large  tooth,  other  thighs  unarmed,  sub-clavate;  tibls  straight, 
obliquely  truncate,  without  termbal  hoolc;  claws  with  a  slender  tooth,  as' 
in  moet  ArUhonomai. 
1.  M.  estrlatuB,  n.  sp. 

Elongate,  black,  not  very  densely  covered  with  elongate  cinereousscales;. 
beak  densely  finely  punctured,  separated  from  the  front  by  a  feeble  trans- 
Terse  impression;  bead  punctured;  prothonu  more  deeply  and  coarsely 
punctured;  elytra  densely  punctured,  with  slight  traces  of  strin  near  the' 
mki^n  and  Up  ;  fhint  thighs  strongly  toothed;  antennte  brown,  with  ver- 
tlcellsle  rows  of  white  scales.  Length  2.7  mm. ;  .10  inch. 
Texas,  Beltege;  Santa  Barbara  and  Warner's  Ranch,  California,  Crotch. 
When  tbe  scales  are  rubbed  off  a  fine  inconspicuous  putwscenoe  remains. 
The  emarglnation  of  the  proetemum  gives  an  appearance  of  feeble  post- 
ocolar  lobes,  and  in  following  Lacord^re's  arrangement  this  genus  would 
be  placed  in  the  CwaUtpidtt,  after  Acanth^rachium,  from  which  it  seems- 
to  differ  by  having  only  tbe  front  thighs  toothed. 
ALTOA  n.  g. 
I  have  separated  as  a  distinct  genus  En'rhinat  ephippialut  Say,  which 
differs  fh>m  the  other  genera  of  this  group  by  having  the  last  ventral  seg- 
ment  as  long  as  the  two  preceding,  and  the  claWs  divergent  and  broadly 
append iculate.  The  beak  is  not  very  slender,  cylindrical,  as  long  as  the 
protborax  ;  the  antennte  are  inserted  about  one  fourth  from  the  end  ;  tlie 
scape  attains  the  eyes,  which  are  rounded,  moderate  in  size,  and  distant ; 
funiculus  7 -Join ted,  Qrst  Joint  stouter  and  longer,  the  others  equal,  gradu- 
ally a  little  wider,  tbe  outer  ones  rounded  ;  club  elongate -oval,  annutated. 
Prothorox  wider  than  long,  narrowed  in  front  of  the  middle,  rounded  on 
the  sides,  feebly  constricted  near  the  tip.  Elytra  wider  than  protborax, 
oblong-elongate,  humeri  rounded,  sides  parallel,  strite  punctured,  inter- 
sjiaces  nearly  flat  Pro«temum  short  in  front  of  the  ooxte.  Ventral  su- 
tures Htiaight,  third  and  fourth  segments  united  equal  to  each  of  the  others, 
fifth  flat,  with  a  very  small  apical  carina  in  one  sex.  Legs  moderate, 
thighs  feebly  clavate,  not  toothed,  tlbice  with  a  distinct  terminal  hook, 
tarsi  dilated,  third  JolRt  very  broad,  bilotwd;  claws  divergent,  with  a  broad 
rectangular  tooth  or  appendiculiun. 

1.  A.  eptilppUkta.  JfKrAt'nuf  epkipp..  Say,  Cure.  35;  ed.  Lee.  1,  203; 
Gyll.  Bcb.  Cure.  ill.  289;  Walsh,  Proc.  Ent.  8oc.  Phil,  vl,  268. 

FBOC.  AHBB.  FHILOfl.  BOC  XT.  M.  SA 
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Atlantic  slope;  found  also  bf  Mr.  Crotch  at  Ban  Diego  and  San  Bernar- 
dino, California. 

A  small  jellowteh-browu  insect,  densely  clotbed  witb  yellow  pubescence, 
witb  a  large  dork  spot  near  the  base  and  anotber  transverse  one  behini]  the 
middle,  connected  by  a  sutural  stripei  sometimea  there  is  an  appearance  of 
a  third  spot  near  the  tip  of  the  elytra. 

This  insect  might  be  easily  confounded  vitb  some  of  the  Tarieties  of 
PhgUolroic  nubi/er,  but  the  elytra  are  less  broadly  rounded  at  tip,  and  the 
claws  are  not  simple,  but  broadly  appendiculate.  It  varies  greatly  in  size, 
1.8-2.9  mm.;  .07-.11  inch.  Bred  by  Mr.  Walsh  fkim  a  Ceeidomyidovt 
gall;  8.  brattitoiie*  of  Salix  longifoUa. 

Tribe  X.   PBIOHOMEBIill. 

This  tribe  contains  a  few  small  species  of  robust  form,  easily  known  by 
the  following  assemblage  of  chsjacters  : 

Beak  stout,  Bometlmes  short  and  flat:  aniennn  inserted  about  the  middle, 
scape  extending  upon  the  eyes  which  are  large  and  rounded ;  Amicle 
7-juiDted,  club  very  large,  pubescent,  oval  pmnted,  almost  articulated. 
Prutborai  without  postocular  lobes,  fhtnt  coxie  contiguous;  pro6t«nium 
short,  not  emarginate. 

Ventral  sutures  deeply  impressed;  the  first  is  straight,  the  others  strongly 
angulated  at  the  Ndes;  fifth  segment  scarcely  longer  than  the  fourth.  Lega 
stout,  tibiK  with  a  slender  terminal  hook  ;  tarsi  dilated,  spongy  bene&tb ; 
third  Joint  bilobed,  claws  appendiculate.    Pygidium  more  or  less  visible. 
Beak  as  long  as  prothorax.  sub -cylindrical;  long;  front 

thighs  with  a  large  serrated  tooth PrloDomerus. 

Beak  short,  broad  and  flat;  thighs  with  a  small  acute 

tooth..... PlaEOrblnus. 

PRIONOMBBTTS  Sch. 

1.  P.  oaloeatuB.  Antlianomui  (OdonCoput  \)  eale.  Say,  Cure.  15  ;  ed. 
Lec.  i,  278  ;  J'rion.  earionariai  Gjll.,  Bcb.  Cure,  iii,  860. 

Atlnntic  Slates.  1  do  not  know  why  Oyllenhal  has  suppressed  the  spe- 
cific name  proposed  by  Say,  in  fovor  of  one  taken  from  Dejean's  Cata- 
logue. It  ia  unfortunate  that  the  generic  name  given  by  Say  was  not  ac- 
companied witb  a  proper  description,  as  it  would  then  (1831)  have  had 
precedence  over  the  homonyms  of  Silbermann  in  CottopUra,  and  Laporte 
in  Stmiptera. 

PIAZORHINtTS  Sch. 

1.  P.  Boutellarls  GyU.,  Sch.  Cure,  iii,  472;  AlUlabu*  leul.  Say,  Joum. 
Ac.  Nat.  8c.  Phil,  v,  252;  ed.  Lec.  ii,  815. 

Atlantic  Btat«B.  The  antenna  are  scarcely  geniculate,  and  being  in- 
serted nearer  the  eyes  in  ^ooaequence  or  the  shortness  of  the  beak,  the 
scape  is  less  elongated  than  in  the  preceding  genus.  I  observe  In  my  spe- 
cimens  that  the  thighs  are  armed  with  a  small  but  acute  tooth  about  the 
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middle  on  the  under  ude;  Hub  tooth  has  been  overlooked  bf  Scbonherr, 
while  Lacordaire  describes  the  thighs  as  unanned. 

2.  P.  plottis,  n.  Bp. 

Testaceous,  clothed  with  pale-yellowish  pubescence ;  head  and  beak 
dnskf.  Elytra  with  a  targe  rounded  common  dusky  spot  extending  from 
the  base  to  the  middle,  paler  within  ;  and  a  dusky  oblique  band,  more  or 
less  interrupted  on  the  seventh  interspace,  which  Bttains  the  suture  about 
one-fourth  fh>m  the  tip ;  strin  punctured,  less  deep  than  in  P.  teuteltarit. 
Thighs  armed  with  a  small  acute  tooth ;  claws  appendlculate.  Length 
S.5mm.;  .10  inch. 

Georgia;  one  specimen.  The  large  common  spot  of  the  elytra  is  dark 
only  at  the  edge,  in  the  middle  it  is  nearly  as  pale  as  the  ground  color.  A 
manuscript  drawing  by  my  father  named  AThgnehiti  lonwnfotufi  DeJ. 
Cat.  reaembles  this  species. 

Tribe  XI.  TTCHnm. 

In  this  tribe  a  form  of  body  is  resumed,  which  resembles  that  of  the 
SrirhininL  The  claws,  however,  are  not  simple,  but  appendiculate  or 
toothed,  and  the  second,  third  and  fourth  ventral  sutures  are  not  straight, 
but  strongly  angnlated  at  the  sides.  The  prolongation  backwards  of  the 
side  angles  of  the  second  segment  ia  in  some  genera  carried  to  such  an 
eit«nt  that  the  points  reach  the  fourth  segment,  and  the  sides  of  the  third 
segment  are  thus  entirely  covered.  The  pjgidiura  is  usually  ezpoeed, 
bj  the  tips  of  the  elytra  being  separately  rounded,  but  in  Tyehitu  they  are 
conjointly  rounded,  and  the  pygidium  is  covered.  This  character,  as  in 
Aiilhonomini,  possesses,  therefore,  but  little  value.  The  veatral  segments 
are  less  unequal  than  in  Erirht'nini. 

The  other  characters  are  those  common  to  the  preceding  tribes ;  Beak 
long  and  usually  slender;  antennn  inserted  far  from  the  tip;  antenaal 
grooves  directed  sometimes  against  the  eyes,  sometimes  below  them. 
The  eyes  are  rounded  or  nearly  so,  not  finely  granulated.  The  fUnicle 
of  the  antenoK  is  6>  or  7-JoInted,  and  the  club  entirely  pubescent  and 
annulated.  The  prothorax  has  no  postocular  lobes;  the  proetemuni  is  short, 
not  BtroDgly  emarginate  In  fVont,  and  the  coxte  are  contiguous.  The  side 
pieces  of  the  mesothorax  are  diagonally  divided,  and  the  epimera  do  not 
largely  attain  the  base  of  the  prothorai.  The  metasternum  is  long,  and  the 
side  pieces  are  narrow,  or  moderately  wide,  dilated  in  front.  Tibin  feebly 
or  strongly  mucronate;  articular  surfikce  prolonged  on  the  outer  &ce,  ao  as 
to  become  oblique. 

Our  genera  with  three  exceptions  have  not  been  described: 

Angles  of  second  ventral  segment  not  extending  to  the  fourth S. 

Angles  of  second  ventral  segment  extending  to  the  fourth B. 

i.  Claws  broadly  appeudiculate 8. 

toothed 4. 
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3.  Beak  Monti  veoterof  cT  with  acat«  proceMes  PBOOTOBUS. 

"     slender;  "         "   onaimed BNOAIiUS. 

4.  Beak  Blender;  fourth  veatral  suture  Indistinct  TU  V 8AKOOKEUUIS. 

"     stout  carinate PLOOBTBS. 

0.  ElfUa  nottubercMilsta.... 6. 

"       tubercu1s(« TYIjOPTBBTTB. 

e.  Tipsof  eljtrs  conjointly  rounded TYOHIUS. 

"           ■'      separHtely        "      7. 

7.  Clawstoolhed BIBYNBS. 

"      simplex PAAA.OOQBS_ 

PBOOTORTJS  n.  g. 

This  new  genus  is  established  upon  tt  imall  Insect  which  Iiss  altogether 
the  form,  sculpture,  and  mottled  pubescence  of  Erirhinut;  it  is,  however, 
easily  known  by  the  stouter  beak,  the  curved  ventral  sutures,  and  the 
broadly  i^pendiculate  claws.  The  sexual  cliarscters  of  the  ^  are  very  re- 
markable; the  6{\,h  ventral,  namely,  is  as  long  as  the  three  preceding  uni- 
ted; it  Is  divided  by  a  transverse  sharply  elevated  ridge  into  two  parte,  or 
which  the  anterior  is  the  larger  and  broadly  concave;  the  hinder  part  is 
much  more  deeply  concave,  and  on  each  aide  atthe  junction  of  the  elevated 
ridge  with  the  margin  is  a  stout,  flattened  horn,  rounded  at  the  tip;  on  the 
anterior  margin  of  the  segment,  at  the  middle,  is  a  third  shorter  hom. 

Beak  as  long  as  the  prothorax,  rather  stout,  cylindrical,  somewliat  curved, 
densely  punctured,  not  striate  nor  carinale.  Antennm  inserted  about  one- 
fourth  from  the  tip  (9)or  less  (^)iBoapeslender,  reaching  the  eyes,  which 
are  rounded  and  distant;  fhnicle  T-Jointed;  first  Joint  as  long  as  the  two 
fbllowiog,  and  stouter;  2-7  short,  equal,  gradually  a  little  wider;  club 
moderate  in  size,  elongate -oval,  subacute,  annulaled;  anteunal  grooves 
reaching  the  lower  margin  of  the  eyes,  Prothorex  about  as  wide  as  long, 
rounded  on  the  sides  in  front,  and  feebly  impressed  near  the  tip.  Elytra 
wider  at  twse  than  prothorai,  elongate  oblong,  humeri  prominent,  rounded, 
udes  parallel;  marginal  stria  incomplete  at  the  middle.  Ventral  segments 
unequal;  third  and  fourth  together  acsrcely  longer  than  each  of  the  others; 
first  suture  straight  at  the  sides,  arched  forwards  at  the  middle;  otiier  su- 
tures angulated  at  the  sides.  Legs  rather  short,  thighs  not  toothed; 
ttbiffi  straight,  the  ftonl  pair  with  a  small  terminal  hook;  tarsi  with  the  first 
joint  slightly  longer  than  the  second,  third  broader  bilobed;  last  joint  as 
long  as  the  flm  and  second;  claws  divergent,  broadly  dilated  and  appendicu- 
Iste  at  base. 

1.  P.  armatua  n.  sp. 

Black,  thinly  clothed  with  white  hairy  pubescence,  which  is  somewhat 
mottled  upon  the  elytra.  Beak  densely  punctured.  Prothorax  closely  and 
deeply  punctured.  Elytra  with  strife  strongly  punctured,  Interspaces  nearly 
flat,  sparsely  pnnctulate.    Anteonte  piceous.    Length  3.4  mm.;  .13  inctk 

South  side  of  Lake  Superior;  three  specimens. 
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This  genus  alao  resembles  a  email  Srirhinui,  ftnd  differs  fVom  Proetorui 
onlj'  bj  the  beak  being  longer  th&n  the  protborax,  and  more  Blender;  it  iH 
•iBO  panctared  and  feebly  Htriat«  towards  the  base,  as  In  many  Anthoaomi. 
The  anteniiK  are  inserted  about  one-fourth  tram  the  end  or  the  beak;  the 
8c^»e  atmoat  reaches  to  the  eyes,  which  are  moderate  in  size  and  distant; 
the  nmiculus  is  7-Jolated,  first  Joint  longer,  the  others  nearly  equal,  short, 
gisduftlly  wider  and  more  rounded;  clab  otkI,  annulsted;  ventral  segments 
unequal,  third  and  fourth  together  as  long  as  second,  fifth  nearly  as  long; 
fliBt  BDtare  straight;  others  angulated  at  the  Bides.  Legs  moderate,  thighs 
armed  with  a  amall  tooth;  claws  divergent,  broadly  appendiculate. 

1.  S.  deolplena  n.  Bp. 

Black,  clothed  with  white  and  yellowish  pubescence.  Protbores  not 
wider  than  long,  broadly  munded  on  the  sides,  coarsely  and  very  deeply 
punctured.  Biytrs  wider  than  prothonx,  at  base  elongate  oblong,  with  a 
bmad  transverse  black  band  occupying  the  middle  third;  striie  coarsely 
punctured,  interspaces  Bat.  AntenoB  and  legs  piceo- ferruginous.  Length 
S.4min.;  .18  inch. 

Illinois  and  Minnesota;  two  specimens.  In  form  and  color  this  Insect 
bears  an  almost  deceptive  resemblance  to  Jlaeropt  tolvtut,  but  in  other 
charactets  it  is  in  every  way  different. 

PIiOOBTBIS  n.  g. 

B«ak  rather  stoat,  as  long  as  the  prothomi,  carlnate,  punctured  and  with 
three  line  elevated  lines  each  side;  antennal  grooves  deep,  extending  to  the 
lower  margin  of  the  eyes,  which  are  oval  and  rather  large.  Aniennie  in- 
serted about  one-fourth  from  the  tip,  scape  reaching  nearly  to  the  eyes; 
fualcle  TJointed,  first  Joint  as  long  as  the  three  following  united  and 
stouter:  second  a  little  longer  than  third;  S-7  equal,  scarcely  Increasing  In 
width;  club  elongate-oval,  annulated,  rather  large.  Prothorax  scarcely 
wider  than  long,  rounded  on  the  sides,  narrowed  in  fW)nt  of  the  middle, 
neither  lobed  nor  constricted  in  front  Elytra  one-half  wider  than  protho- 
rai,  humeri  oblique  and  rounded,  disc  not  very  convex,  posterior  callus 
rather  prominent.  Atxlomen  rather  flattened;  first  ventral  suture  straight; 
the  others  distinctly  ongulated  near  the  sides;  third  and  fonKh  segments 
very  little  shorter  than  the  first  and  second;  finhaboutone-half  longer  than 
fourth;  pygldlum  covered.  Legs  rather  stout,  thighs  clavate,  with  a  very 
small  tooth  beneath,  tibia  broadly  sinuate  on  the  Inner  side;  terminal  hook 
distinct;  tarri  with  third  Joint  bilobed,  claws  with  a  long,  slender  tooth,  not 
bent  inwards. 

1.  P.  ulml  n.  sp. 

Black,  clothed  with  small  brown  scaly  hairs;  beak  carlnate,  striate  and 
punctured,  head  punctured.  Prothorax  densely  and  deeply  punctured,  with 
a  Bmooth,  slightly  elevated  dorsal  line.  Elytra  with  a  transverse  band  be- 
hind the  middle,  of  white  pubescence,  which  Is  longer  and  more  dense  near 
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the  fiutare;  scutellum  white:  strUe  composed  of  quadrate  punctures,  iutor- 
ap&cea  flat,  densely  rngose.  AotennK  and  legs  dark  reddish  brown.  Length 
4  mm.;  .15  incli. 

Middle,  Southera  and  Western  States;  Mr.  C.  V.  Biley  has  given  me  a 
specimen,  wtth  the  following  note  of  hablls  :  "  On  elm;  makes  a  similar 
noise  to  the  Plum  Curcutio,  August  0th,  1874."  Behind  the  while  band  the 
suture  is  velvety  black,  contrasting  well  \vUh  the  diffused  brown  tint  into 
which  the  band  fades  towards  the  tip  of  the  elytra. 

This  curious  insect  la  suggestive  oT  a  very  small  Piaodti,  with  which, 
however,  it  has  no  relations  beyond  the  mere  euperflcial  resemblance  in 
form  and  sculpture. 

THYSANOCNmOS  a.  g. 

A  singular  genua  somewhat  resembling  Anthonomvt  In  appearance,  but 
known  at  once  by  the  tVonttibite  of  the  (^  being  broader  than  usual,  sinuate, 
and  densely  fringed  on  the  inner  side  with  long  hair. 

Beak  longer  than  the  prothorax,  slender,  moderately  curved,  cylindrical ; 
eyes  rather  large,  front  narrow;  an  ten  ns  inserted  about  one- fourth  from  the 
end  of  the  beak,  scape  slender,  reaching  the  eyes;  funlcle  7-]oinIed,  first 
joint  long  and  thicker,  second  a  little  longer  than  third;  3-7  neariy  equal, 
scarcely  tncrearing  in  width;  club  rather  large,  elongate -oval,  very  dia- 
tlnctly  annulated.  Prothorax  wider  than  long,  narrowed  In  tmat,  and 
feebly  constricted,  broadly  ronnded  on  the  sides.  Elytra  nearly  one-half 
wider  than  the  prothorax  at  base,  oblong,  slightly  narrower  from  the  hu- 
meri, which  are  prominent  and  rounded.  Yentral  segments  unequal;  finl 
and  second  equal;  third  and  fourth  equal,  but  together  a  little  longer  than 
the  second;  Qnh  longer  than  third  and  fourth  united;  first  suture 'Straight, 
the  others  angnlated  at  the  rides;  fourth  suture  nearly  obliteiated  at  the 
middle;  pygidium  partly  exposed,  perpendicular.  Lep  stout,  thighs  not 
toothed,  titriie  of  i^  thick,  sinuate  on  the  inner  side,  armed  with  a  small  ter- 
minal hook:  {totA  pair  also  with  a  long  dense  fringe  of  yellow  hair  on  the 
inner  margin;  tiblie  of  $  more  slender,  claws  with  a  long  tooth,  which 
curves  inwards,  as  In  most  species  of  JnfAanofnu*. 

1.  T.  ftaxlni  n.  sp. 

Formginons,  clothed  with  yellow  hair.  Beak  finely  punctnred,  obsoletely 
striate.  Prothorax  densely  punctured.  Elytra  with  punctured  strife,  and 
slightly  convex,  nearly  smooth  Interspaces ;  with  a  broad  transverse  band 
occupying  the  middle  third,  and  dilated  at  the  margin,  lew  densely  pubes- 
cent and  of  a  dariier  color.    Length  8.T  mm.;  .15  inch. 

One  male  given  me  by  Dr.  Melshelmer.  as  found  in  York  County,  Penn- 
sylvania; several  females  collected  by  Mr.  Pettit  on  ash  trees  In  Canada. 
'  S.  T.  helTOlus  n.  sp. 

Brown,  clothed  with  short  sericeous  yellowish  brows  hair;  beak  long, 
slender,  much  curved,  nearly  smooth;  head  opsqne.  punctured,  ftaax  pubes- 
cent, not  wider  than  the  beak;  eyes  rather  large.  Prothoras  twice  as  wide 
ae  long,  much  rounded  on  the  skies,  strongly  punctnred,  snb-carinate. 
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Elftra  one-fonnb  wtder  thui  the  prothurax,  oblong* e1ongkt«,  humeri 
rounded,  slriffi  impressed,  Intenpocea  nearly  flat;  third  and  fifth  a  tittle 
wider.  Legs  jellow;  thigha  unarmed;  anlenuce  jellow,  long  and  slender, 
fliniculus  T-jointed,  flrat  and  second  joints  elongate;  clah  annulated,  elong- 
ate-ovKl.     Length  8.8  mm.;  1.5  inch. 

Illinoia ;  one  female. 

TTLOPTBRUS  a.  g. 

This  genus  is  established  upon  two  small  species  ttom  Texas,  clotlied 
with  remarkably  dense  sericeous  pubescence,  and  having  small  tufls  of  hair 
and  Tery  prominent  elytra]  callus.  The  beak  Is  slender  and  curved ;  the 
«ye8  large;  the  fh>nt  narrow  (about  one-third  as  wide  as  the  beak).  The 
anteiiDK  are  inserted  about  one-fourth  from  the  end  of  the  beak,  slender;  the 
Kape  reaches  the  eyea;  funiculus  7-Jointed,  first  Joiul  as  long  as  thetwofol. 
lowing;  second  Joint  a  little  longer  than  the  third;  club  elongate -oval,  anna- 
bted.  Pnitborajc  wider  than  long,  narrowed  in  front,  broadly  rounded  on 
the  aldea,  convex.  Elytra  suddenly  more  than  one-third  wider  than  the 
.prothorai,  hnmeri  prominent,  elevated,  roanded,  sides  converging  a  little 
behind;  posterior  callus  very  prominent.  Ventral  segments  subequal,  ex- 
cept the  ttth,  which  is  as  long  as  the  two  preceding  united;  first  ventral 
suture  straight,  others  angulated  at  the  sides,  but  the  second  more  so  than 
the  third,  so  that  the  angles  of  the  second  segment  project  over  the  third 
nearly  to  the  fourth  segment  Pygidium  of  $  nearly  covered  by  the  elytra; 
anal  segment  of  ^  large,  deflexed,  and  convex.  Legs  rather  long,  thigiis 
clavMe,  not  armed,  fVont  tibin  longer,  more  slender,  and  slightly  sinuate  In 
^■,  terminal  hook  very  small;  claws  with  a  large  tooth  near  the  tip. 

1.  T.  palUdua,  n.  sp. 

Densely  clothed  with  pnle  ashy  hair,  with  golden  reflexions,  which  con- 
ceals the  sculpture;  ftoDt  channeled.  Elytra  with  the  posterior  callus  in  the 
form  of  a  large  obtuse  tubercle,  causing  the  declivity  to  appear  broadly  con- 
cave; marked  with  two  irregular  transverse  bands  of  brown  hair,  the  pos- 
terior one  in  front  of  the  callna,  and  narrowed  at  the  suture;  the  front  one 
commencing  at  the  middle  on  the  sides,  and  running  obliquely  backwards 
to  the  suture,  where  there  Is  a  narrow  tuft  of  black  hair  occupying  the  first 
interspace  for  one  seventh  of  Its  length ;  small  pendls  of  black  hair  are  also 
seen  on  the  third,  fifth  and  seventh  Interspaces  where  the  bands  cross  them; 
there  is  abo  a  little  tuft  on  the  third  Interspace  near  the  hose.  Antennie 
aad  legs  ferruginous  yellow.  Beak  naked,  polished,  sparsely  punctured  at 
the  base.    Length  i  mm,;  .16  inch. 

One  9,  Texas,  given  me  by  Mr.  W.  JOlich. 

a.  T.  varlus,  n.  sp. 

Pubescence  beneath  while;  above  on  head,  prothonx  and  base  of  elytra 
brown ish-yellowf  dorsal  line  of  prothorax  and  scutellum,  and  main  surface 
ofeij'trapaleclnereouB.  suture  mostly  yellow;  two  broad  dark  brown  bands 
•a  In  Ike  preceding,  but  separated  only  by  a  narrow  oblique  cinereous  line ; 
interspaces  with  scattered  small  dots  of  longer  white  hairs;  posterior  callua 
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more  ohtuse,  less  prominent,  tipped  with  ;el)ow  pubescence;  book  sod  bh- 
(cnnEB  rerruglnouB,  the  former  sparsely  punctured.  Length  S  mm.;  .12 
Incb. 

One  cf.  TexBH.  Belf^ge.  Easilj  dIstinguUhed  bf  tbe  different  color  of 
the  pubesceDce,  the  more  obtuse  elytnl  cutlus,  and  the  abeeace  of  the  black 
Butural  spot. 

TYOHIUS  8ch. 

The  few  species  of  this  genus  thus  far  knowD  in  our  fkuuahave  thcfVmlc- 
u)us  of  the  aDtenneB  T-j<nDted,  with  the  exception  of  T.  itloni*,  which 
may  pcriiaps  be  hereafler  recognized  as  generically  distinct;  they  resemble 
inform  Cenlrinui,  though  tbe  cantigaous  front  cox»  and  toothed  claws  will 
enable  them  to  be  immediately  distlnguislied. 

fit  Is  worthy  of  remark  that  the  first  otnerration  concerning  the  anal  seg- 
ment of  the  (^,  is  recorded  by  Mr.  Brisout  de  Barnevllle.*  Had  the  impor- 
tance of  this  oliservation  1>een  recognized,  and  Its  limitations  inquired  into, 
much  of  the  labor  I  haTedevoledtothestudy  of  the  Rhynchophorous  series 
would  have  been  saved,  and  our  knowledge  concerning  the  dasuficatlon  of 
these  Insecta  would  be  much  fkrtber  advanced.! 

Our  species  may  be  thus  distinguished  : 
Sur&ce  clothed  with  scales  and  pubescence  only...  2. 

"         ' bristlea e. 

2.  Scales  narrower,  hair-like S. 

8.  Beak  luther  slender. 4. 

"     slender  at  tip,  stout  at  txtse I.  arator. 

4.  Bides  of  protborax  rounded 2.  llneelluB. 

"        "        "       oblique 3.  Bordldus. 

5.  Scales  Hmall,  dense,  not  mixed  with  hairs 4.  tootua. 

"      larger,  scattered,  with  pubescence  inter- 
mixed     6.  aemisquamoaus. 

0.  Of  usual  size,  elytra  oblong 6.  hlrtellUB. 

Very  small,  elytra  oblong-oval 7.  setoaua. 

1.  T.  arator  Gyll..  Sch.  Cure.  Ui.  4H;  (gynom.  excl.) 

Two  specimens,  Illinois  ;  Mr.  Walsh.  Say  apparently  confounded  this 
species  with  the  one  described  by  him  as  T.  araltu;  and  Major  Oyltenhal 
suspecting  peihape  the  eilatence  of  some  error  has,  while  quoting  Bay  in 
synonymy,  given  a  different  name  la  tbe  insect  received  fVom  that  author. 

Although  of  the  size  (8.3  mm.;  .18  inch)  and  form  as  T.  aralut,  it  is 
quite  distinct  by  the  beak  narrowed  from  the  base  to  the  tip,  less  distinctly 
channeled,  and  more  densely  pubescent;  the  covering  is  of  fine  narrow 
prostrate  halr-IIke  scales  of  a  uniform  pale  dirt  color,  and  the  hind  thighs 
are  distinctly  toothed.    T.  aratu*  is  unknown  to  me,  unless  it  be  T.  leetui. 

Tychlus  de  Frunaa,  Ann.  Sac.  Enl.  Fr.  ISeZ,  TflS. 

tTychlut  amanut  Bay,  belongs  to  PmAf/lacJUut,  |p.  ISS);  T.  eomicutatut  FahruDi 
to  Mnlcronyz.  (p.  ITS.) 
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a.  T.  UneeUua.  d.  ip. 

BUck,  densel)'  clothed  with  coarse  cinereous  liair;  which  is  brownish 
upon  the  alternate  eljtral  interspaces.  Beak  slender,  not  thicker  at  base, 
pabesceot,  and  tetMj  striate,  tip  naked;  eyes  small,  rounded,  distant,  mod- 
erately convex.  Prothorax  a  little  longer  tlian  wide,  narrowed  in  front  of 
the  middle,  rounded  on  the  sides,  constricted  near  the  tip;  median  line  cin. 
ereooB,  two  indistinct  stripes  brownish.  Elytra  wider  than  prolhorax,  ob- 
long-OTal,  hameri  rounded,  convex;  slriie  well  impressed,  interspaces  flat, 
alternately  clothed  with  pale  brown  hair;  auture'and  scutellmu  cinereous. 
Thighs  stoat,  clavate,  Binuale  beneath  near  the  tip,  but  not  toothed. 
Length  8.3-4  mm.;  .13-  .16  inch. 

California,  three  Bpecimens,  of  which  two  were  collected  by  Hr., Crotch, 
at  Santa  Barbara  and  Los  Angeles. 

8.  T.  sordldua,  n.  ap. 

Black,  densely  clothed  with  coarse,  pale  brown  hair,  broader  and  scale- 
like beneath;  beak  pubescent  except  at  tip,  feebly  striate,  front  channeled. 
Prothorax  gradually  narrowed  fhini  the  base,  sides  oblique,  broadly  rounded, 
feebly  constricted  at  tip.  Elytra  oblong-oval,  wider  than  prothorax,  humeri 
rounded,  stiiee  well  impreaaed,  interspaces  flat;  in  certain  directions  some 
of  the  hairs  have  a  melallic  lustre.  Thiglis  stout,  clavale,  sinuate  beneath 
near  the  Up;  bind  pair  obtusely  but  not  distinctly  toothed.  Length  4  mm. ; 
.16  inch- 
One  specimen,  Illinois.  Differs  fh>m  the  preceding  chiefly  by  the  uniform 
pubeacence,  and  the  less  rounded  sides  of  the  prothorax. 

4.  T.  tootua,  n.  sp.    T  T.  aralui  Bay,  Cure.  26;  ed.  Lee.  1,  SQ4. 

Blackish -brown,  very  densely  covered  with  small,  oval,  closely  applied 
brownish  white  scalee.  Beak  slender,  not  thicker  at  the  base,  as  long  as  the 
head  and  prothorax,  slightly  curved;  putiefcent  except  at  tip,  finely  chan- 
neled for  half  its  length;  lh>nt  with  a  fii^e  transverse  impressed  line  be- 
tween the  eyes-  Prothorax  wider  than  long,  narrowed  in  front  of  the 
middle,  much  raanded  on  the  sides,  feebly  constricted  near  the  tip.  Elytra 
a  little  wider  than  the  prothorax,  oblong,  humeri  rounded,  stri^  well  im- 
pres«ed,  interspaces  flat.  Thighs  clavate,  sinuate  beneath,  but  not  toothed. 
Length  3  mm.;  .13  Inch. 

One  specimen,  Kansas.  The  suture  and  sides  of  the  elytra  and  dorsal 
line  and  two  vitUeof  the  prothorax  are  paler,  but  not  conspicuously  so;  the 
scales  of  the  under  surface  are  broader  than  those  of  the  upper  surthce.  The 
teeth  of  the  claws  are  more  approximate  than  in  the  foregoing  species.  The 
scales  of  the  prothorax  converge  backwards,  as  described  by  Say,  but  the 
beak  is  not  transveraeiy  indented  over  the  insertion  of  the  ontennn,  and 
the  sice  is  smaller. 

G.  T.  semlsquamosus  n.  sp. 

Elongate,  dark  brown,  clothed  with  coarse,  yellowish  pubescence,  and 
large  oval  cinereous  scales,  which  are  dense  on  the  under  surface,  on  three 
narrow  prothoradc  lines  extending  from  the  middle  to  the  base,  and  on  the 

PROC.  AHBB.  FHILOB.  BOC.  XT.  OS.  2b 
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first  interapftce  or  the  elytra;  elsewhere  they  are  scattered  tmd  sepftrate.  Beak 
aa  long  as  the  prothorax,  curved,  dense);  pubescent,  narrow  at  lip,  stouter 
at  base.  Prothoraz  densely  punctured,  as  long  as  wide,  rounded  on  the 
aides.  Elytra  oblong-elongate,  about  one-third  wider  tban  the  protbor«K 
at  ba«e,  sides  parallel;  scutelluni  clothed  with  white  scales;  strife  flue,  inter- 
spaces flat.  Auteunee  brown,  fUnicle  T-Jointed,  first  Joint  longer  and  stouter, 
2-7  equal  In  length,  gradually  a  little  broader;  legs  browu,  thighs  broadly 
toothed.    Length  3.6  mm.;  .10  inch. 

Fort  TeJoD,  Califoroia,  Mr.  Crotch.  Resembles  in  form  the  next  species, 
but  differs  by  the  pubescence  being  of  the  nsual  soft  kind,  without  admix- 
ture of  stiff)  erect  bristles.  It  is  also  smaller,  and  the  prothorax  is  not  wider 
than  long,  and  the  thighs  are  broadly  toothed. 

6.  T.  hirtallus  n.  sp. 

Elongate,  dark  brown,  clothed  with  yellow-brown  scales  and  pubescence; 
with  rows  of  longer  lecllnate  hairs  on  the  elytra;  scales  rather  small, 
rounded  oval.  Beak  testaceous  brown,  narrow  at  tip,  stout  at  baite,  as  long 
as  the  protbonx,  curved,  pubescent,  tip  naked.  Prothoraz  wider  than  long, 
Btrongly  rounded  on  the  sides,  narrowed  and  moderately  constricted  at  tip, 
clothed  with  scales  beneath,  and  on  the  sides;  dark  browo  ivith  a  broad 
lateral  stripe  of  pale  brown,  and  a  narrower  dorsal  stripe  of  white  pubes- 
cence. Elytra  oblong-elongate,  wider  tban  the  prothorax,  sides  parallel, 
then  rounded  at  the  tip;  strlv  fine,  well  marked,  punctures  obscured  by  the 
dense  covering  of  scales.  AntenuK  brown,  fHinlcle  T-Jointed,  flrat  Jdnt 
longer  and  stouter;  2-T  equal,  gradually  a  little  stouter;  legs  brown,  thighs 
not  toothed.    Length  8  mm.;  .12  inch. 

Texas,  Belfrage;  two  specimens. 

5.  T.  eetoBuB,  n.  sp. 

Very  small,  elongate,  brown,  above  coarsely  pubescent,  beneath  densely 
covered  with  large  scales;  beak  nearly  straight,  slender;  head  scaty.  Pro- 
thorax hardly  wider  than  long,  narrowed  In  front,  sides  oblique,  scarcely 
rounded.  Elytra  a  little  wider  tban  the  prothorax,  striss  well  impressed,  in- 
terspaces slightly  convex,  each  with  a  row  of  pale  bristlea.  Beak,  antennea 
and  feet  ferruginous;  thighs  unarmed,  not  sinuate  beneath;  ftjoiclo  6- 
Jointed.    Length  1.3  mm.;  .045  inch. 

Fort  Tuma,  California;  quite  ditTerent  In  appearance  from  the  other 
species,  and  resembling  a  small  Erirhinui;  the  ventral  sutures  and  claws 
are,  however,  of  this  genus.  This  is  one  of  the  smallest  Curcullonides  la 
our  fkuna.  The  last  ventral  segment  Is  broadly  foveate  In  my  specimens, 
but  this  is  perhaps  a  sexual  character. 

BIBTNUS  Germ. 

I  refer  to  this  genus  a  small  species  from  Lower  California  which  dlflera 

from  the  othera  of  this  group  by  the  elytra  being  separately  rounded  at  tip. 

thereby  exposing  a  large  part  of  the  pygidium.    The  ninicle  of  the  an- 

tennn  Is  6-Jdnted;  the  firat  Joint  la  elongate,  the  second  s  little  longer  than 
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the  third,  nnd  the  remainiDg  JointB  are  gradualljr  &  little  broader;  club 
sfxuUI,  onV  anoabUed.  The  claws  are  armed  vlth  oonverging  teeth,  and 
tike  thighs  are  not  toothed. 

I.    S.  fblVUB  n.  Bp. 

Above  denselj  clothed  with  fulvous  scales,  scutellum,  and  beneath  cin- 
ereous; be&k  flnely  punctured,  piibesceot  at  base,  oarrowod  towards  the 
tip.  Prothonx  wider  than  long,  much  narrowed  and  distiDclly  constricied 
ID  ftont,  bislDuate  at  base,  with  the  medial  angle  obtusely  rounded.  Elytra 
St  base  not  wider  tlian  the  prothorax,  humeri  oblique,  obtuse;  striw  im- 
premed.  Interspaces  flat.    Beal(,  antenne  and  tegs  ferruginous. 

Cape  San  Lucas,  Lower  California;  Hr.  Xantus. 

PAJtAOOaES  D.  g. 

A  curious  little  species  ttam  California  constitutes  this  genus.  It  has  all 
the  essential  characters  of  Tyehiu*,  except  that  the  pjgidlum  is  somewhat 
exposed,  and  the  claws  are  small,  simple  and  approximate.  The  beak  is 
longer  than  the  prothorax,  cylindrical,  nearly  straight,  and  rather  slender. 
The  antenoal  grooves  descend  obliquely  below  the  eyes,  which  are  small, 
rounded,  and  coarsely  granulated.  Thefunicletaejolnled:  first  andsecond 
juinta  longer,  the  first  being  stouter;  3-6  giaduaily  a  tittle  broader,  some- 
what rounded;  club  oral -polo  ted,  pubescent,  annulsted.  Frothorai  as  lon^ 
as  wide,  constricted  near  the  tip,  without  postocular  lobes.  Elytra  oblong 
elongate,  wider  than  the  prothorai,  separately  rounded  at  tip.  Angles  of 
second  ventral  segment  prolonged  as  far  as  the  fourth  segment.  I<egs  mod- 
erate, thighs  not  toothed;  tibiie  obliquely  truncate  at  tip,  scarcely  percep- 
tibly mucronale;  tarsi  spongy  beneath,  third  Joint  broader,  bilobed;  claws 
junall,  ^mple.  not  divergent. 

1.  P.  maoulatus  n.  sp. 

Blackish  brown,  densely  clothed  with  brownish  gray  scales,  head  and 
middle  of  prothorax  darker;  the  latter  with  a  few  white  hairs  near  the 
baae.  Elytra  with  a  large,  dark  spot  extending  tiom  the  base  to  the  middle, 
and  fh>m  the  suture  to  the  third  stria;  this  spot  is  emarginate  on  the  sides, 
and  rounded  behind;  at  one-fourth  fh>m  the  tip  Is  a  transverse  undulated 
dari(  line  extending  ftom  the  fonrtb  stria  to  the  suture-,  the  space  between 
this  line  and  the  spot  Is  clothed  with  nearly  white  scales;  the  striffi  are  ob- 
scured by  the  dense  covering  of  scales.  Scutellum  covered  with  pale  scales. 
Antenns  nearly  black.     Length  2  mm.;  .08  inch. 

California  :  two  specimens  collected  at  Ban  Diego,  by  Hr.  Croleh.  This 
la  a  very  pretty  and  eadly  recognized  Insect. 

Tribe  XIL    oiomxi. 
Id  this  tribe  the  fkinicle  of  the  antenna  has  but  Ave  Joints;  the  club  Is 
either  articulated  orannulated.    The  front  eoxte  are  very  large  and  promi- 
nent, contifoous  In  some  of  the  genera,  separate  In  others;  the  claws  are 
simple,  approximate,  free  In  Miarvi,  but  connate  in  the  other  genera. 
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The  form  is  robuH,  Ibe  beak  cyliDdricsl;  antennie  loserted  at  about  two- 
thirds  tho  lengtli,  the  scape  attMns  the  aoterior  margin  of  the  eyes,  which 
are  oval,  transverse,  and  moderate  in  size,  and  widely  aepanted  above  and 
below.  The  front  coxa  are  large,  and  tlie  sternum  le  short  tioth  before  and 
behind;  the  middle  and  hind  coxte  are  separated,  the  side  pieces  of  the  met- 
Bstemum  narrow,  and  the  margin  of  the  elytra  not  sinuate;  the  ride  pieces 
of  the  meeostemum  do  not  intervene  between  the  base  of  the  prottioraxand 
the  elytra.  The  ventral  segments  are  not  very  unequal  in  length,  though 
the  third  and  fourth  are  a  little  shorter;  the  sutures  are  deep  and  angulated 
in  the  first  two  genera,  but  only  slightly  curved  In  Qgmnetron  and  Miaru*. 

The  species  in  our  thuna  indicate  four  genera. 

Pygidium  covered 2. 

"        exposed,  antennal  club  annulated 3. 

2.  Antennal  clnb  articulated NANOPHYE8. 

"    annulated CIONU'S. 

S.  Front  coxte  contiguous Q YMN  UTL'ttOS. 

"         "    -separate MIAAUS. 

NANOPHTXS  Sch. 

1.  N.pallidulusSch.,  Curc.lv. 787;  £%neA(rotM}>(iII.Orav.,Zool.SyBt. 
208;  &c. 

One  spedmen  th>m  Loui^ana  agrees  with  the  figure  of  this  Southern 
European  species,  as  given  by  Du  Val;  Qen.  Col.  Eur,  pi.  38,  f.  130.  It 
is  a  small,  stout  Insect,  ferruginous,  thinly  and  finely  pubescent,  with  th« 
head,  beak,  oblique  hand  near  the  base  of  the  elytra,  and  small  posterior 
spot  on  each  side,  dark.  The  striK  of  the  elytra  ore  deep,  and  the  inter- 
spaces somewhat  convex;  thiglis  unarmed.    I«ngth2tnm.;  .08  inch. 

OlONUB  ClalrviUe. 
1.  O.  Borophularlae  Oliv.,  Ent.  No.  63,  p.  106;  pi.  23,  f.  814;  Ac.  Ac 
Sch.,  Cure  iv.  723;  Cureulio  leroph.  Linn.,  Fauna  Buec.  608;  SysL  Nat.  ii, 
Q14;  Ac. 

This  common  European  spedcs  is  mentioned  by  Say,  (Cure.  31 ;  ed.  Lee 
i,  287}  as  occurring  in  the  United  States,  but  witboat  definite  locsUiy.  Dr. 
Horn  has  recently  received  a  spedmen  collected  in  Louisiana  by  Dr.  S.  V. 
Bummers. 

QYMNBTBON  Bch. 

1.  G-.  teter  Sch.,  Cure.  iv.  760:  &c.  Rhj/iKhaitat  MsrFabr.,  8yst.  El.  ii, 
448;  Curealia  teUr  Fabr,,  Em.  Syst.  1,  11,  406;  Ac. 

Not  rare  on  Yerbaiewm  Ihaptat  In  Pennsylvania.  I  have  compared  It 
with  European  specimens,  and  find  tko  difference.  It  b  a  broadly  ovate 
blai^  insect,  covered  with  partially  erect  yellowish  gray  pubescence,  with 
the  prothoras  densely  punctured,  much  broader  than  long;  elytral  strise 
well  impressed,  interspaces  slightly  convex,  rugosely  punctured ;  tips  sepa- 
rately  rounded;  t>eak  punctured,  finely  channeled.  Thighs  thick,  strongly 
toothed.    Length,  8.7  mm.;  .15  Inch. 
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20ABTT8  8cb. 

1.  M.  Uspldulus,  n.  sp. 

Ovat«,  convex,  bltu^,  with  a  feeble  bronzed  tinge,  clothed  with  grayUh 
erect  hsira.  Beak  long  and  elender,  extending  beyond  the  middle  coxc, 
smooUi,  feebly  punctured  at  boae.  Prothonix  wider  than  long,  onrrowed 
bom  the  bsae  forwards,  obllquetj  but  aligbtly  rounded  on  the  sidos,  densely 
and  finely  punctured.  Elytra  a  little  wider  than  the  protborox,  abining, 
Btrite  deep,  elightly  pnnctuced,  interepacea  nearly  flat,  rugoee  and  punctu- 
late.  Thlgha  not  toothed;  tibis  slender,  straight,  not  armed  with  a  hook. 
Length  2  mm. ;  .06  inch. 

Texas,  Illinois,  Florida  and<PennaylTania. 

In  well  preserved  specimens  the  sides  of  the  prothorax  beneath,  and  the 
trunk  are  clothed  with  dirty  white  scales.  This  apeclea  is  allied  to  the  EurO' 
peau  M.  dittittetui,  but  differsby  the  unarmed  thighs. 

Tribe  XIII.     ltEBEi.UKIIII. 

A  tribe  which  contains  a  few  small  spedes  of  oblong  elongate  form, 
glabrous,  and  feebly  punctured,  with  the  hind  angles  of  the  prothorax  rect- 
angular and  better  defined  than  usual.  The  beak  is  slender,  long,  cylin- 
drical, and  is  usually  projected  forwards;  it  can,  at  most,  be  bent  perpendicu- 
larly downwards  in  repose;  the  antennal  grooves  descend  obliquely  to  the 
lower  edge  of  the  eyes,  which  are  moderate  in  slee,  nearly  round,  coarsely 
granulated  and  distant  from  the  prothorax.  Theantennte,  Inserted  one- fourth' 
from  the  tip,  are  slender,  the  scape  reaches  the  eyes;  the  funicle  is  7- 
jointed;  first ] oint  Htonter,  andaaloDgasthetwofollowing  united;  the  second 
and  the  succeeding  ones  become  slightly  broader,  rather  closely  connected 
and  merge  into  the  club,  which  Is  pubescent,  elongate,  pointed,  and  strongly 
annulated.  The  prothorax  is  quadrate  for  the  greater  part,  then  suddenly  nar- 
rowed to  the  tip,  which  is  constricted;  near  the  tip  there  is  a  short,  acute 
oblique  lateral  ridge  representing  a  part  of  what  is  the  lateral  margin  of  the 
pronotum  in  other  Coleoplera.  Tlie  proetemum  Is  very  long  in  front  of  the 
mXM,  which  are  nearly  contiguous  in  onr  species,  though  distinctly  sepa- 
rated in  the  foreign  genera:  it  is  not  emarginaie  in  fh>nt,  and  the  prostemal 
sutures  are  obliterated.  The  elytra  are  scarcely  wider  than  the  prothorax, 
parallel  on  the  sides,  conjointly  ronnded  behind,  so  as  to  cover  the  pygid- 
ium;  the  surfitce  b  punctnlate.  and  the  strite  arc  obsolete.  The  middle 
coxe  are  moderately  separated;  the  side  pieces  are  diagonally  dlTidei],  and 
the  epimera  attain  widely  the  base  of  the  prothorax  beneath,  though  they 
do  not  intervene  between  the  elytra  and  the  pronotum.  Uetastemum  mod- 
erately long,  side  pieces  narrow,  wider  in  front.  First,  second,  and  fifth 
ventral  segments  long;  third  and  fourth  united  ^bout  equal  to  each  of  them; 
surface  rather  flat,  sutures  flue  and  wet!  Impressed,  nearly  straight;  second 
suture  slightly  curved  at  the  sides;  in  the  ^,  the  anal  segment  is  slightly 
visible  at  the  tip  of  the  fifth  ventral.  Legs  rather  stoat,  thighs  compressed 
not  toothed;  tibitt  truncate  at  tip,  not  mucronate;  tarsi  apongy  beneath; 
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third  joiot  broad,  deeply  bilobed;  chwt  diTergent,  broadlj  Mothed  in  oar 
•pedea;  Bimplc  In  the  foreign  genera. 

While  haviag  a  slight  relation  with  the  Ifagdallni  and  Anthonamini 
thU  tribe  adds  to  the  charocten  it  has  in  common  with  them  and  othar 
tribes,  one  peculiar  to  ttselfi  the  proaternum  yerj  long  in  fhtnt  o(  the 
coxie.  The  space  between  the  front  coxs  ia  Hlmoat  Imperceptible  in  our 
two  species,  but  as  the  deRcriptlons  of  the  foreigu  genera  mention  them  as 
moderately  distant,  I  infer  that  that  character,  as  well  as  the  form  of  the 
clawa,  miiBt  be  regarded  of  small  value  in  this  tribe. 

NOTOLOUUS  n.  g. 

This  new  gentu  is  snffldently  described  in  the  characters  of  the  tribe  as 
detailed  above.  It  merely  remains  to  say  that  it  agrees  entirely  with  jDer*- 
lomui  in  appearance,  but  differs  by  the  nexrly  contiguous  front  coxib.  and 
broadly  toothed  claws.  From  the  South  American  Emrg*!,  it  abundantly 
differs  by  the  form  of  body. 

Two  Bpeciea  are  known  to  mo,  both  affecting  the  palmetto  tree  of  the 
Southern  maritime  region  : 

TeBioceous,  head  and  prothorax  block 1,  bioolor. 

"         1  elytra  with  an  oblique  dork  bond  near  the  base  2. 1>asaUs. 

1.  N.  bioolor,  n.  sp. 

Testaceous,  head,  beak  and  prothorax  block.  Beak  slender,  as  long  aa 
the  prothoiax,  slightly  curved,  finely  punctured,  with  a  narrow,  indistinct 
smooth  doiBol  line,  head  similarly  punctured.  Prothorax  finely  punctured, 
as  wide  as  long,  sides  parallel  for  three-fourths  the  length,  where  there  is  o 
distinct  lateral  angle  produced  by  the  posterior  extremity  of  the  small,  ob- 
lique ridge  mentioned  above;  the  outline  then  is  oblique,  converging  rap- 
idly to  the  tip,  which  is  constricted  at  the  sides;  tip  truncate,  not  reflexed, 
baae  bisinuata.  Scutellnm  triangular,  block,  punctulote.  Elytra  testaceous, 
with  two  transverse  bands  slightly  darker;  surface  punctulate,  with  distant 
rows  of  larger  punctures,  representing  the  strin.  Ueso-  and  metathorax, 
legs  and  antennK  testaceous,  the  latter  more  slender  than  in  the  next 
species,  with  the  second  Joint  of  the  fhnicle  longer  than  the  third.  Length 
2.3-4 mm.;  .08-.14inch. 

Enterprise  and  Copron,  Florida;  April  ond  May;  Hesars.  Hubbard  and 
8chwarz.    On  Chamtaropi  palmttto;  less  abundant  than  the  next  species. 

2.  IT.  basalia,  n.  sp. 

Testaceous,  head  and  beak  brown;  elytra  with  an  oblique  dark  hand  com- 
menciog  near  the  base  of  the  third  interspace,  ond  running  to  the  suture. 
Beak  moderately  curved,  slender,  punctured.  Prothorax  as  long  aa  wide, 
finely  punctured,  strongly  constricted  at  the  tip,  which  is  truncate,  base 
bisinuate.  Elytra  punctulate,  with  disiant,  indistinct  rows  of  scarcely 
larger  punctures.  Beneath  testaceous,  anlenns  with  the  fUnlcle  stouter; 
second  Joint  scarcely  longer  than  the  third.    IiCngth  1.8  mm. ;  .076  inch. 

(^.  Beok  OS  long  as  the  prothorax,  stouter  than  in  9  :  sides  of  prothorax 
with  a  distinct  cusp  In  front  of  the  middle. 
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9-  Beak  longer  Uutn  tbe  prothoru,  more  slendeTi  aides  of  prothorax 
mora  BtiODgly  cooverging  fhun  tbe  base,  rounded  nnd  not  uigulated  in 
firoQt  of  the  middle. 

Ci^iroD  and  Band  Point,  Florida,  Heura.  Habbard  and  Schwarz.  On 
leaves  of  ChaToaropt  palm«tt«,  abundant;  variei  in  having  a  broad,  dorsal, 
pFothoracic  Uripc  brown;  also  in  tbe  elytra  band  becoming  obsolete. 
Tbir  species  is  Dertlomiu  tignalkoltii  and  JIaviean*  of  Dejean'i  Catstogae. 
D.  tf»glodyte»  is  smaller  and  entlrelj  testaceous,  but  is  probably  only  an 
individual  Tariatton. 

Tribe  XIV.     f,«MO«AG€iiii. 

Tbla  tribe  i*  compoied  of  a  single  genus  jAtmotaeeut,  of  which  one 
■pedes  occnra  in  our  Bontheni  States.  It  is  easily  known  by  the  exposed 
pygidium;  the  large,  prominent  and  distant  fhtnt  coxk,  and  the  braast  not 
channeled.  The  side  pieces  of  the  mesothoraz  an  veiy  transverse,  and  In- 
tervene somewhat  between  the  prothorax  and  elytra;  the  epistema  of  the 
metathorax  are  wide,  and  the  epimera  are  visible  behind.  Tbe  ventral  su- 
tures are  straight;  first  and  second  segments  equal,  longer  Lh&n  the  third 
and  fourth.  The  legs  sre  stout  and  short,  and  the  tibiK  are  strongly  hooked 
St  tip;  tbe  tarsi  are  dilated,  and  the  last  joint  is  very  slender,  with  two  very 
tmall,  simple  claws. 

The  beak  is  abort,  stont  and  cylindrical;  the  antennal  grooves  extend  to 
the  lower  max^  of  tbe  eyes,  which  are  oval  and  transverse.  The  antenon 
are  inserted  about  the  middle,  and  ara  scarcely  geuiculaled;  the  fuoicle 
consists  of  seven  Joints  and  merges  gradually  into  the  oval,  aunulaied, 
pubescent  club.  Thera  is  nothing  peculiar  in  tbe  mouth;  the  gular  pedun- 
cle is  long,  the  mentum  small,  and  the  palpi  short  and  small;  the  mandi- 
bles are  curved,  and  of  the  usual  form. 

Tbe  aGDnilies  of  this  tribe  seem  to  be  in  the  direction  of  Barini. 

L^iMOBAOOITS  Sch. 

1.  L.  plafflatUB  Say,  Cure.  9;  ed.  Lee.  i,  265;  Oyll.,  Sch.  Cure,  iii,  626; 
Cureuli'o pL  Falir.  Ent.  Syst.  El.  il,  485;  Bhina  plagtala  Oliv.  83, 234,  pi.  33, 
6g.  512. 

Tar.  Cvrevlio  Ktphth  Herbst,  Eafbr,  vii,  54,  pL  90,  fig.  4.  ifagdalit 
StpheU  Oenn.,  Ins.  Nov.  192. 

Middle,  Western,  and  Southern  States,  as  far  as  Texas  i  not  rara  on  oak 
leaves.  Varies  in  the  size  of  the  red  elytral  spot,  which  sometiraes  occupies 
the  whole  disCi  leaving  only  a  narrow  margin  black.  The  beak  is  opaque, 
flattened  above  and  rugosely  punctured  in  ^\  cylindrical,  shinlDg,  and 
■paisely  punctured  in  9  • 

Tribe  XV.    rsTpronHTHCBiiii. 
This  tribe  contains  a  large  number  of  genera,  which  differ  so  much  In 
appearance  and  details  of  structure,  that  scarcely  anything  can  be  predi- 
cated of  all.    It  may,  however,  be  stated  in  general  terms,  that  while 
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In  common  with  several  other  tribes,  the  beak  is  received  upon  the 
stemnm,  and  lies  In  repose  la  a  pectoral  groove,  this  tribe  differs  fh>m 
Zygopini  in  the  amaller  gize,  and  different  position  of  the  eyes,  which  are 
more  or  le«8  covered  by  the  prothomcic  lobes;  and  fVom  CtutorhgncMivi  by 
the  pygidium  being  entirely  covered. 

The  pectoral  groove  varies  in  length  according  lo  the  group;  the  front 
oozce  are  contlguoiu  In  many  species  of  Conotraehtlut,  and  other  genera 
of  the  group  Ithypori,  The  side  pieces  of  the  mesothoraz  areobliquely  di- 
vided, and  the  epimera  attain  largely  the  base  of  the  prothorax  on  the 
under  surface,  without  intervening  between  the  pronotum  and  the  elytra. 
The  metastemum  is  either  long  or  sbort;  the  aide  pieces  narrow,  and  di. 
lated  in  l^nt.  The  ventral  segments  vary  In  length;  the  flist  suture  is 
straight  or  sinuate,  deep,  or  obliterated;  the  second  and  third  are  Bome- 
vhct  angulated  at  the  sides.  The  tibiffi  are  armed  with  a  strong  hook  at 
the  tip,  and  the  articular  surlace  Is  oblique;  the  claws  are  simple,  or 
toothed. 

But  three  groups  are  represented  in  our  Ihuna,  of  which  the  second  is  m- 
tahlished  upon  a  new  genus. 

Pectoral  groove  confined  to  the  prostemum,  open  behind ; 

Beak  long,  tarsi  dilated ithrp^rl. 

Beakshori,  tarsi  narrow Ammp*!. 

Pectoral  groove  extending  to  the  mesostemum,  sharply 

limited  behind CrrpterkjBckl. 

Group  I.    itkTpari* 

In  this  group  the  pectoral  groove  la  conflned  to  the  prostemum,  and  is 
not  closed  behind,  the  mesostemum  is  sometimes  flat,  sometimes  suddenly 
declivous.  The  eyes  are  coarsely  granulated,  partly  covered  in  repose  by 
the  prothoradc  lob^  which  are  sometimes  very  well  developed,  hut  in  other 
genera  are  broad  and  not  prominent. 

The  prolhorai  is,  in  mosCapeciee,  comparatively  smaller  than  in  the  other 
groups,  and  usually  very  coarsely  sculptured.  The  elytra  are  wider  than 
tha  prothorax,  with  prominent  humeri,  the  outer  stria  is  usually  abbre- 
viated, and  there  is  a  tendency  to  an  epipleural  fold.  The  thighs  are 
toothed  in  our  genera;  the  tlblte  slender,  hooked  at  the  Up;  the  clawa 
usually  toothed,  though  sometimes  simple,  or  even  connate  at  the  base. 

The  front  cosffi  are  sometimes  contiguous,  a  character  not  observed  in  the 
other  groups  of  this  tribe. 

Postocular  lobes  broad,  not  prominent S. 

"             "    prominent,  front  coiiB  contig- 
uous; claws  toothed;  sometimes  cleft OONOTRA.OHEIjU'S. 

2.  Claws  slender,  simple. 3. 

"    approximate,  toothed BHYSSBMATtTS. 

connate  at  base OHAXiOODBBUUS. 

8.  Elytra  at  base  not  wider  than  prothorox ZAQLYPTUS. 

"      "    '■    muchwider MIOROHYUS- 
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OONOTRAOHBLUB  Sch. 

This  genus  cont^m  some  of  the  most  formidable  enemies  of  our  cultl- 
TBted  fhilta,  eapedally  tbe  stooe  fruits,  such  as  the  plum,  apricol,  &c. 

Thej  ftre  easily  recognized  by  the  character  given  above,  to  whicb  msj 
be  added  the  following,  wbicb  serve  to  distinguish  tbis  from  some  foreign 
genera;  the  antennal  grooves  are  not  conflueot  bebind,  and  (be  hind  tbigbs 
are  not  pedunculated. 

A  singular  tbougb  barmlesa  error  has  been  committed  by  Bchonberr  and 
bis  collaborators  in  describing  the  autennn  of  most  of  tbe  species  aa  "longe 
pone  medium  roetri  slue."  Geometrically  this  is  correct,  as  the  rostrnm 
when  not  used  In  feeding,  or  in  its  equally  legitimate  occupation  as  ovipos- 
itor, is  indexed  upon  tbe  breast,  and  directed  backwards;  lis  tip  Is  there- 
fore In  that  position  the  posterior  extremity.  Morphologically,  however, 
tbe  beak  being  an  extension  of  the  longitudinal  axis  of  tbe  body,  the  tip  la 
tbe  Ulterior  extremity;  tbe  word  p«n«  in  tbe  description  should  therefore 
have  been  ultra.  The  insertion  of  the  anlennn  behind  the  middle  of  the 
be«k  probably  does  not  occur  in  this  tribe,  or  group,  though  In  some  of  the 
long  beaked  species  of  this  genua  (Noa.  11-13.)  they  atta^  nearly  that  po- 
sition. 

The  tpedes  Indicate  the  following  dlvidons : 

Clawa  divergent,  toothed 2.. 

"     approxinute,  clell,  (as  in  AntJionomat') 8. 

2.  Prothorax  not  sulcate,  usually  carinate Z, 

(A.  Elytnl  costn  interrupted;  thighs  bidentate : 
B.          "      entire,  or  absent,  thighs  tmldentate). 
Prothorax  broadly  sulcate,  with  two  crests  In  fh>nt II. 

3.  Pul>e8cence  prostrate,  fine m. 

"  mixed  with  stout,  erect  bristles IV. 

As  theM  divisions  require  Ailler  definitions,  the  synoptic  l&ble  of  the 
spetiee  will  t>e  found  under  each. 

Division  I— A.  Sp,  1-9. 

The  species  of  this  division  are  related  to  C.  rwnupftar,  and  t^ree  with 
it  in  baring  tbe  cosbe  of  the  third  and  fifth  Interapaces  of  the  elytra  more 
or  leas  Interrupted  in  two  places.  The  prothorax  is  not  sulcate,  but  usually 
distinctly  carinate,  and  strongly  constricted  near  the  tip;  the  thighs  are  bi- 
dentate.  These  characters,  except  the  last,  are  evanescent  In  C.  »wo«iu, 
which  shows  a  passage  to  Division  II,  and  appears  closely  allied  to  C. 
Itutoplueatiu. 

The  pubescence  is  short,  fine  and  appreased;  it  forms  a  more  or  less  com- 
plex pattern  of  slender  pale  lines  each  side  of  the'  prothorax,  and  a  broad 
bond  behind  the  middle  of  the  elytra.  In  well  preserved  specimens  the 
color  and  distribution  of  the  pubeacence  aSbrd  easy  characters  for  the  recog- 
nition of  tbe  species;  but  otherwise,  they  are  closely  allied,  and  require 
care  in  their  separation. 

PBOO.  AMER.  FHnXM.  SOa  XT.  M.  3c 
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CoBUe  of  elTtra  abmptlj  Interrupted 9. 

"      feebly 4. 

2.  Beak  stoater,  ihorier  and  more  curred 8. 

"     longer,  more  slonder;  elytial  bajid  pale  yellow  1.  Jufflandis. 

8.  Elytnl  buid  white 2.  albloinotus. 

"        "         "    tmdyeUow S.Denupbar. 

4.  Prothonx  caiinate S. 

"  with  a  small,  median  callus 4.  reteutua. 

"  not  or  scarcely  caiinate 8. 

5.  Ventral  segments  coarsely  punctured 6.  Benloulus. 

"             "        finely  and  sparsely  punctured O,  offlnia. 

0.  Costte  of  elytra  distinct 7. 

"             >'     obsolete,  elytra  in  great  part  white. .  9.  nivoous. 

7.  Elytral  band  welMeflned 7.  elegaiifl. 

"         "  .  not  well-deflned 8.  aratua. 

Daric  brown,  raried  with  black,  pnbeaceuce  ftilTons,  or  dirty  yellow, 
forming  a  curved  bifurcated  line  each  side  of  the  prothorax,  and  a  broad 
band  behind  the  middle  of  the  elytn.  Beak  longer  than  the  head  and  pro- 
thorax,  cylindrical,  not  stout,  shining,  sparsely  punctured,  with  a  broad, 
lateral  groove,  and  two  short,  finer  ones  near  the  base.  Prothoras  ooarsely 
punctured  and  rugose,  with  a  very  short  carina  before  the  middle,  and  four 
discoidal  tubercles:  broadly  constricted  In  ftont  Elytra  with  strife  of  lai^ 
quadrate  punctures,  alternate  insterspaces  strongly  costate,  the  third  and 
fifth  interrupted  forming  on  each  a  high  crest,  with  a  basal  and  sub-apical 
elevation.  Ventral  segments  sparsely  punctured,  fldh  more  finely  and 
densely.  Legs  somewhat  annulated,  thighs  bidentate.  Length  1  mm. ;  JST 
Inch. 

Middle  States,  on  walnut.  This  species  is  closely  allied  to  the  plum 
weevil,  C.  ««nupAar,  and  has  been  confounded  with  it  until  the  present 
time.  It  is,  however,  much  larger,  the  beak  la  longer,  more  slender,  and 
lass  curved;  the  prothoraz  is  broader  and  more  rounded  on  the  sides,  the 
crest  of  the  fifth  elytral  Interspace  Is  longer,  almost  as  la:^  as  that  of  the 
third,  and  overlaps  it  far  more  than  half  Its  length,  and  finally  the  pubes- 
cence is  of  a  nearly  uniform  color,  so  that  the  band  of  the  elytra  Is  not 
variegated  with  white.  The  ventral  segments  are  much  less  densely  punc- 
tured. It  is  mentioned  aa  a  pbytophaglc  species  by  Mr.  B.  D.  Walsh,  Illinois 
State  Report,  1868,  p.  6S, 

3.  O.  BlbioinotuB,  o.  sp. 

Closely  allied  to  the  preceding  and  next  species.  Beak  longer  than  the 
prothorax,  stout,  curved,  deeply  striate  and  punctate.  Prothorax  as  in  the 
preceding,  bat  with  a  complex  line  each  side  of  yellow  and  gray  hairs. 
Elytra  as  in  the  preceding,  with  the  crest  of  the  fifth  interspace  leas  ele- 
vated, and  scarcely  separated  fh>m  the  sub-basal  part  of  the  costa  :  poste- 
rior band  broad,  narrower  towards  the  sides,  composed  of  pore  white  h^r; 
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at  th«  ba«e  of  the  third  intenpace  b  a  conspicuous  white  spot  Ventral  seg- 
menta  cooreelj  and  tolerably  denselj  puocturedi  flfUk  more  denselj,  a  little 
IcM  coubqIj.    Tliigtu  Simulated,  bldentate.    Length  4.7  mm.;  .19  inch. 

Southern  Btatei,  G^eorgia  to  Texas;  Toar  apedmens. 

S.  O.  noDUphOF  BairlB,  Ina.  InJ.  to  Teg.  1st  ed.  p.  67 :  Sd  ed.  p.  7B  : 
BI^!»ehanH*  nan.  HerbM,  Kafer,  tU,  29.  pi.  99.  f.  8  :  Bhgnehanut  argvla 
Pabr..  Byat.  El.  ii.  467;  Ollv,.  Ent.  No.  83,  198,  pi.  xxii.  f.  801 :  Bhyneh- 
ttrati  Peck,  Mass.  Agr.  Repos.  1B19,  807.  ConotraeMui  org.  Fahnens, 
8ch.  Core.  iT.  tSB. 

Fonnd  over  the  Atlantic  slope,  wherever  the  plum  Is  cultivated  or  naUve. 
It  atiscte  also  other  stone  (hiit,  and  Is  said  to  infest  apples,  peaii  and 
qaincM  (Harris  loc.  dt).  FurtlierobBervationsontbiBpoiiitare  desirable,  ris 
it  is  very  unlikely  that  such  different  plants  are  attacked  by  tbe  same  apedes. 
The  crests  of  the  elytra  are  more  abrapt,  and  the  posterior  ones  more  promi- 
Dent  than  inthe  two  preceding;  the  second  elevation  of  the  flflh  inUirspace  in 
thint  of  the  middle  is  conspiouonaly  smaller  than  that  of  the  third  inler- 
qwce,  and  does  not  overlap  it  as  much  as  in  0.  Jugtandit.  The  elytral  band 
is  composed  of  yellow  and  wlilte  hidr;  there  Is  a  consplcnoua  white  line  at 
the  base  of  the  third  interspace.  The  tboras  Is  longer  and  less  rounded  on 
the  sides,  than  in  the  two  preceding.  The  beak  is  stoot,  carved,  and 
strongly  striate  and  punctured;  the  ventral  segments  coarsely  and  densely 
ponctured;  fifth  with  two  setigerous  tubercle*;  I  have  many  specUnens 
before  me,  which  show  no  variation  worthy  of  note. 

An  excellent  memoir  on  this  pemicloos  Insect  by  the  late  B.  D.  Walsh 
will  be  fonnd  in  the  Practical  Bntomologist,  11,  76;  and  some  additional  re- 
mains in  the  Fint  Annual  Reportofthe  Btate  Enlomolc^t  of  Illinois,  1868, 
p.  64. 

4.  O.  retentus  Boh.,  Sob.  Core,  iv,  443,  (r#tenttM  err.  ^p.);  Crypto- 
rKynduf  rettntu*  Bay,  Cnrc  37;  ed.  Lee.  i,  206. 

Kansas;  one  specimen,  Hr.  Popinm.  A  large  apedea  of  nearly  black 
color,  clothed  nearly  uniformly  with  short,  dark  gray  pqbeecence.  The 
beak  is  long,  slightly  curved,  strongly  striate  and  punctured.  The  protho- 
rai  is  densely  rugosely  punctured,  with  a  small  median  callus,  and  some 
indistinct  tubercles;  each  side  is  a  vague  curved  line  of  pubescence;  the 
■ides  are  much  rounded,  and  strongly  constricted  in  bxint.  The  elytn  are 
■trlate  with  distant  quadrate  punctures,  the  alternate  interspaces  are  mod- 
erately carinated,  the  third  and  flflh  are  each  interrupted  twice,  and  the 
seventh  broadly  Intermpted  behind  the  humerus.  Ventral  segments 
sparsely  punctured;  fifth  more  densely  and  finely  punctured.  The  thighs 
are  distinctly  bldentate.    Length  7  mm. ;  .26  inch. 

5.  O.  senlouluB,  n.  sp. 

Beak  short,  stout,  curved,  strongly  punctured  and  strlaic,  as  la  C 
MAupAar  The  prothorax  is  wider  than  long,  constricted  in  front,  rounded 
on  the  sides,  strongly  rugosely  punctured,  and  very  distinctly  carinate 
from  the  tip  nearly  to  the  base;  each  side  is  a  straight,  oblique  line  of 
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nucoiu  pabeacence,  tinlted  at  the  tip.  Elytra  wltli  niscous  or  gnfteh 
pubeecence.  more  RondeiiBed  into  a  transTeTBe  band  behind  the  middle,  al- 
ternate interspaces  carinate;  third  Interrupted  in  two  places;  fifth  inter- 
rupted at  the  pubescent  band;  two  outer  carioK  rather  indlBlinct;  ttrte 
composed  of  large,  distant  quadrate  punctures.  Thighi  notannulated,  with 
one  large,  acute  tooth,  and  one  small  denticle.  Length  4.6  mm.;  .18  Inch. 
Middle  and  Western  States;  Texas.  Of  the  tame  form  and  size  u  0. 
junuphar;  it  is  dletlngalsbed  fkim  the  next  species  chiefly  by  the  broader, 
more  strongly  carinate  protborax;  by  the  two  lines  of  pubescence  being 
straight,  and  meeting  at  the  fTont  margin; and  by  the  flret  ventral  segment 
being  lera  punctured  than  the  others.    It  is  C.  Mmevhi(|  D<j.  Cat. 

6.  O-  afOnlaBob.,  Bdh.  Cure.  I*,  42S. 

Of  the  same  form  as  C.  eiegaitt,  but  larger,  with  the  thomx  similarly 
sculptured,  more  deeply  constricted  in  front,  distinctly  carinate  ftom  the 
tip  to  the  middle,  with  a  transverse  dlscoidal  impression  about  the  middle; 
sideabroadlyrounded.pubescencebnrwnishyellow,  lines  broad, curved,  Ann- 
ate, and  irregularly  hmnching  on  the  disc  and  sides.  Elytra  thinly  pubescent, 
with  a  short  basal  line  on  the  third  inUispace,  and  a  broad  posterior  band 
brownish  yellow;  flrst  carina  broadly  iutemipl«d  in  two  places;  second 
feebly  interrupted  near  the  base;  third  feebly  Interrupted  in  front  of  the 
middle  in  one  specimen,  but  not  in  the  other;  strife  composed  of  large,  dis- 
tant, quadrate  punctures.  Beak  long,  slender,  strongly  striate  and  punctured. 
Thighs  will)  two  small,  acute  teeth,  annulaled.  Ventral  segments  shining, 
sparsely  and  not  coarsely  punctured;  fifth  with  two  Inconspicuous  tuber- 
cles.    Length  5-7  mm, ;  .2-.S7  inch. 

Western  Slates,  two  specimens,  of  which  one  was  sent  by  the  late  B-  D. 
Walsh.  The  more  sparsely  and  less  coarsely  punctured  ventral  segments  dis- 
tinguish this  easily  fVom  all  the  neighboring  species. 

7.  O.  elesans  Boh.,  Sch.  Cure,  iv  ,4S8;  CrypUtrfiynehva  el.  Say,  Cnrc. 
18;  ed.  Lee.  t,  288. 

Of  the  same  form,  size  and  color,  as  0.  nnicuIiM,  hut  the  beak  ts  longer 
and  less  curved;  the  prothorax  Is  narrower,  feebly  carinste,  and  faintly  tn- 
berculate;  the  lines  of  pubescence  are  narrow,  curved,  and  do  not  meet  at 
the  Ttont  margin.  The  carlnte  of  tbe  elytra  are  qnitc  similar,  except  that 
the  second  one  (that  of  the  fifth  interspace)  is  not  interrupted  behind  at  the 
transverse  hand;  the  pubescence  is  more  yellow,  and  less  mixed  with  gray. 
The  teeth  of  the  tbighs  ore  small,  acute,  and  nearly  equal.  The  ventral 
segments  are  more  coarsely  punctured  than  in  C.  afflnii,  and  the  flrat  is  not 
less  BO  than  the  others. 

8.  O.  aratusQermar,  Bp.NoT.  (C'rypt()rAvn«Ati«),  S68;  Boh.  Sch.  Cure, 
viii,  3,  26. 

I  Tvtei,  with  some  hesitation,  to  this  species,  a  specimen  collected  In 
Texas  hy  Belftage,  which  resembles  0.  rettruut  in  form,  color,  and  sculp- 
ture, but  is  much  smaller,  (4  mm.;  .16  inch),  and  has  the  carina  of  Ibe 
flfth  interspace  not  interrupted  near  tbe  base.    It  differs  from  all  the  other 
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species  In  the  group  by  the  pnnctoatlon  of  the  ventral  ftegmenia;  first  uid 
•eeond  verjr  coknely  bnt  not  densely  punctured;  third  uid  fourth  atroDgly 
punctuTed;  fifth  finelf  ftnd  more  denaelf  punctured,  with  two  diatiDct  tu- 
bercles as  in  0.  nertaphar.  The  thighs  sre  armed  with  two  small  acute 
denticles. 

9.  O.  nlvostia,  n.  sp. 

Rather  stouter  than  C.  tUgaiu,  brown  varied  with  black,  pabesceuce 
while  varied  with  fine  chocolate  brown.  Beak  short,  stout,  curved,  finely 
ponctnred  and  striate.  Prottaorax  not  wider  than  long,  broadly  rounded  on 
the  sides,  moderately  constricted  near  the  tip;  very  coareely  butnot  densely 
punctured,  not  carinate;  with  a  complex  white  reticulation  each  side  con- 
nected traniveisely  on  the  disc  in  Rront  of  the  middle;  a  short  posterior 
doraol  line  white.  Elytra  with  strin  composed  of  large,  distant  quadrate 
poncturea,  interepaces  flat;  surface  in  great  part  white,  with  a  transverse, 
common  basal  spot,  (a  continuation  of  the  brown  thoracic  disc),  and  large, 
apical  space  brown;  there  is  also  a  transverse  band  at  the  middle,  which  is 
variegated  brown  and  white,  dilated  into  a  lai^,  sutural  brownish  blotch; 
all  these  markings  are  connected  at  the  suture.  Body  beneath  densely 
brown-pubescent,  metasternum  and  side  pieces  white;  ventral  segments, 
1-4  each  with  a  white  spot  near  the  sides,  coarsely  punctured ;  fifth 
with  two  basal  white  spots,  finely  and  densely  punctured.  Legs  annulated, 
thigtis  with  one  tooth  and  a  small  denticle.    Length  5  mm. ;  .30  inch. 

Colorado,  abundant  This  species  resembles  somewhat  in  appearance  the 
Texan  and  Mexican  C.  Uueophatut,  but  is  not  otherwise  allied  to  it. 

DivisiOK  I— B.  Sp.  10-18. 

The  spedea  of  this  division  differ  ttam  the  preceding,  chiefly  by  the  al- 
ternate interspaces  of  the  elytra  being  elevated,  and  not  interrupted  into 
short,  abrupt  crests;  the  inner  one  (of  the  third  interspace)  is  in  every  case 
entire.  In  other  respects  they  resemble  those  of  the  preceding  division  in 
several  important  ctiaractera;  the  prothonti  Is  more  or  less  carinate,  not 
grooved;  the  surface  is  finely  pubescent,  with,  at  most,  lines  of  very  short 
bristles  on  the  elytra.  On  the  other  hand,  the  thighs  are  armed  with  a 
ungle,  oaoally  acute  tooth,  without  a  trace  of  the  second  tooth  or  denticle. 

a.  Humeri  dentiform;  ventral  segments  S-4  sparsely  punc- 

tured   10.  orateeffl. 

b.  Humeri  not  dentiform;  ventral  segments  densely  and  coarsely  punc 
tnred;  beak  long  and  slender;  antenna  Inserted  about  the  middle;  pro 
thorax  punctured,  not  cribrate,  mesoeternum  protuberant. 

Prothorax  strongly  oonBtrict«d  In  ftonL 3. 

"  "  "  "      "  gradually  nar- 

rowed; pubescence  yellow -gray,  spedcled  with  white     11.  adspersus. 
2.  Femoral  tooth  large,  acute;  white  mailings  consplc- 

vom,  without  intermixed  bristles 12.  slmilis. 
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FemonI  tooth  obtuM ;  pubeeceoce  lotermixed  with 

briitlw 18.  naao- 

e.  Humeri  not  dentiform;  beakshotter,  ttionglyttriAte; 
sntennn  Inseried  abont  tme-thlrd  ttoia  tbe  tip. 

Ventral  segmenls  neuly  unifonnly  punctured 3. 

"  "        spftrself,   fifth  finely   and  densely 

punctured;  protboraz  apareely  cribnt«,  elytra  with 

large,  white  marking! 18.  ploffiatos. 

S.  Me«OBl«mum  fiat,  declivous 3. 

"  prominent ;   prothorax   densely    and 

coarsely  punctured 14.  postioatus. 

S.  Prothorax  plicate  towards  the  middle 4. 

"         uniformly  crlbrale IS.  ffmnlnatiiB. 

4.  Piles  approximate;  pubescence  short 16.  Infoot^. 

"     coarser,  and  more  reticulate,  pubescence  mixed 
Vith  longer  bristlee 17.  oribriocdIlH. 

10.  O.  or&tsesi  Walsh.  Proc.  BoM.  Soc.  Nat,  Hist  ii,  18S8,  811. 
New  Yoit,  Oeoi^ia,  IHlnolB.     The  form  is  broader  and  more  aqoat  than 

in  any  other  of  our  apeclea,  and  It  iseBsily  distinguished  by  the  humeri 
being  obliquely  truncate,  with  the  outer  angle  dentirorm;  this  appearanCA 
is  produced  by  a  short  carina  between  the  third  and  fourth  elevated  ridga 
of  the  elytra,  which  meets  the  fourth  ridge  at  an  acute  angle.  Tbe  beak  Is 
punctured  and  very  deeply  striate;  head  densely  punctured;  prothotax 
carlnate,  elevated  at  tbe  middle,  broadly  transversely  Itupreased  in  fi:oat, 
densely  and  finely  cinereous  pubescent,  with  an  Indistinct  pattern  of  paler 
pubescence  each  side,  meeting  in  front  of  the  middle.  The  elytra  are 
clothed  with  dirt-colored,  slightly  mottled,  fine  putwecence,  with  rows  of 
short,  whitish  sets;  the  third,  fifth,  seventh  and  ninth  interapaces  are 
strongly  csriluite,  leaving  broad  furrows,  each  marked  with  two  rows  of 
quadrate  punctures.  The  body  iMneath  la  thinly  clothed  with  yellowish 
pubescence,  sparsely  punctured  and  cribrat^;  the  third  and  fourth  ventral 
segments  atlll  more  sparsely,  and  the  fifth  rather  densely  punctured.  Thlgha 
armed  with  a  large,  not  very  acute  tooth.  The  middle  coxte  are  more 
widely  BepaiBted  than  in  the  other  species.    Length  5  mm.;  .30  Inch. 

The  beak  of  the  female  is  aflttle  longer  and  leas  deeplystriaie  than  in  the 
male;  the  last  ventral  segment  in  lioth  sexes  is  foveale  each  side,  and  feebly 
impressed  at  the  middle  near  tbe  tip;  but  these  Impressions  are  broader  in 
the  female. 

It  is  C.  humtralit  |DeJ.  Cat. 

11.  O.  adspersus,  n.  sp. 

Black,  robasl,  clothed  with  very  abort,  prostrate  scale-like  yellow  pubes- 
cence, with  lines  on  the  prothorax,  and  dots  on  the  elytra  of  while  pubea- 
cence.  Beak  half  as  long  as  the  body,  slender,  slightly  curved,  punctured, 
not  striate.  Piothorax  as  long  as  wide,  gradually  narrowed  In  fhtnt  from 
tbe  base,  feebly  rounded  on  the  aides,  slightly  constricted  bi  fh>nt:  sltghtlj- 
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ouiiute;  punctares  large,  gbnllow.  Indistinct  onaccDunt  of  thopnbeacenca. 
Elytn  one-hBlf  wider  at  base  than  the  prothoraz,  humeri  promtDent,  ab- 
ruptly rounded;  itritt  compoMd  of  distant,  oblong  panctaTea;  interapctces 
finely  rugose,  flat;  third,  fifth,  serenth  and  ninth  flnotj  but  not  BtroDgly 
carinate.  Body  beneath  coarsely  punctured;  mesoetemuni  protuberant^  last 
Tentral  segment  with  three  very  faint  ImpressiODs.  Thighs  feebly  uinti- 
lated,  with  a  broad,  obtuse  tooth.    Length  7  mm.;  .38  inch. 

KaasM,  Mr.  £.  A.  Popinoe,  oae  spedmen.  The  rows  of  punctures  of  the 
elytn,  fhKn  the  absence  of  pubescence,  appear  black;  the  white  dots  oc- 
copy  the  distance  between  them,  and  contrast  elegantly  with  the  yellow 
pubcBcence  of  the  main  Hurface.  The  white  lines  of  the  prothoiax  are  nar- 
row, and  not  very  conspicuous;  they  converge  but  acaroely  meet  at  the 
front,  and  are  slightly  curved;  the  middle  carina  Is  also  clothed  behind  with 
white  hair;  the  scutellum  and  a  small  spot  at  the  base  of  the  third  inter- 
apace  of  the  elytra  are  also  white. 

13.  O.  HtmlllB  Boh.,  Sch.  Cure,  tr,  416. 

Southern  States.  A  large,  (8.2mm.;  .25  inch),  and  robuatspedes  clothed 
with  short,  ferruginous  pubescence,  and  baDdsoraely  Tariegoted  with 
white,  forming  a  complex  pattern  each  side  of  the  protboms,  and  irregular 
posterior  bands  on  the  elytra.  The  bea^  is  long  and  slender,  punctored, 
feebly  striate;  the  prothoraz  broader  than  long,  not  narrowed  from  the 
base  to  the  middle,  then  rounded  and  much  narrowed  to  the  tip,  which  la 
strongly  constricted  at  the  sides;  the  disc  is  very  densely  punctured,  and 
flnelj  carinate  fh)m  the  tip  to  the  middle.  The  punctures  of  the  elytralatrin 
are  very  large  and  qosdrete,  and  the  alternate  interspaces  are  finely  cari- 
nate. Body  beneath  cooraely  and  rather  densely  punctured;  mesostemum 
protuberant ;  abdomen  with  three  rows  of  more  densely  pubescent  spots; 
first  and  second  ventral  segments  mors  sparsely  at  the  sides;  fifth  ventral 
feebly  impressed  at  the  tip.    Thighs  armed  with  a  large,  acute  tooth. 

The  beak  In  the  ^  Is  half  as  long  as  the  body,  opaque,  punctured,  finely 
striate  Inwards  the  base,  with  the  antenns  inserted  about  one-third  from 
the  tip;  in  the  female  the  beak  is  much  longer,  about  three-fourths  the 
length  of  the  body,  polished,  not  striate,  feebly  and  sparsely  punctured, 
with  the  antenna  Inserted  behind  the  middle. 

13.  C.  naoo,  n.  sp. 

Blackish  brown,  thinly  clothed  with  dirty  brown  pnbescence.  Beak 
brown,  slender,  curved,  one-half  as  long  as  the  body,  shlnlu{^  Indistinctly 
punctured,  finely  striate  towards  the  base.  Prothoraz  wider  than  long, 
rounded  on  the  sides,  suddenly  narrowed  and  constricted  near  the  tip;  very 
densely,  rugosely  punctured,  carinate,  marked  with  two  small  discoidal 
spots  of  white  pubescence.  Elytra  one-third  wider  than  the  prothorax, 
more  sinuate  at  base  than  usual,  humeri  more  advanced  in  front,  and 
rounded;  stris  composed  of  small,  closely  placed  quadrate  punctures,  alter- 
nate interspaces  finely  carinate;  surface  more  densely  pubescent,  and  with 
rows  of  very  short  brlstleB,  indistinctly  banded  transversely.  Under  surface 
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denself,  coorselj  punctured;  meMMternum  protubennt;  last  Teutral  seg- 
ment witb  a  round  impresaion  ue&r  the  tip.  Thigha  annulated,  ftont  and 
middle  pair  not  toothed;  hind  pair  very  obtusely  toothed.  Length  6  mm.i 
.24  inch. 

Georgia  and  Teua.  I  perceive  no  sexual  dilferencea  in  the  four  spod- 
mens  in  my  collection. 

14.  C.  pofitloatus  Boh.,  Bch.  Cure  It.  406. 

Southern  Sutea;  the  referonces  to  Bay  given  by  Bohemao,  and  copied  in 
Oemminger  and  Harold,  should  be  hereafter  omitted,  as  was  done  in  the 
Helaheimer  Catalogue;  no- description  was  ever  published  by  Say,  and  the 
cltaUon  troTa  the  Journal  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia Is  erroneoua.  This  species  resembles  Id  appearance  (7.  luito,  but  diSen 
by  the  shorter  and  strongly  striate  beak,  the  different  podtiou  of  the  antenna ; 
by  the  coarser  punctuation  of  the  prothorai.  which  is  less  suddenly  narrowed 
and  less  constricted  in  tVont,  and  not  marked  with  two  disooidal  spots  of 
white  pubescence;  by  the  elytrabaTing  the  humeri,  and  ddes  more  rounded; 
and  finally  by  all  the  thighs  being  strongly  though  not  acutely  tiotlied. 
The  under  surface  is  very  coarsely  punctured,  and  the  last  ventral  segment 
has  a  broad,  rounded  impression.  The  mesoeternum  is  protuberant  and  per- 
pendicular in  fVont,  as  in  the  spedea  of  Division  II,  and  In  the  three  prece- 
ding species.  In  some  specimens  the  elytral  interspaces  are  equally,  finely 
carinaie;  in  others  the  alternate  carinie  are  obsolete. 

15.  O.  gemioattu^DeJ.  Cat.  822:  punettAoUiil'Walsh.Proc.  Bast  Soc 
Nat.  Hist,  ii,  1868,  810. 

Maryland,  Illinois,  Eanaas.  Related  to  the  next  three  species,  but  easily 
distinguished  by  the  prothorax  being  densely  and  uniformly  cribrate,  not 
at  all  plicate;  the  strite  of  the  elytra  are  composed  of  large,  quadrate  punc- 
tures, interspaces  broad  and  flat;  the  third  and  flfUi  are  slightly  elevated  be- 
hind the  middle;  the  seventh  is  subcarinate  near  the  humeri,  which  are 
somewhat  obliquely  rounded;  the  pubescence  is  yellowish,  very  tliln  and 
fine,  mottled  with  grayish  bands,  with  a  white  spot  at  the  base  of  the 
third  Interapaoe,  and  rows  of  very  short  bristles.  Body  beneath  coaraely 
pUQCtared;  ventral  segments  3-S  more  finely,  but  not  very  densely  punc- 
tured; fifth  not  impressed  in  (^;  witba  shallow  but  well  defined  circular  Im- 
pression at  the  tip  In  $ ;  In  the  only  specimen  of  the  latter  sex  in  my  col- 
lection, the  second  ventral  segment  is  also  transversely  elevated,  and  de- 
clivous behind;  this,  however,  may  be  a  deformi^.  Thighs  armed  with  a 
large,  obtuse  tooth.    Length  4.3  mm.;  .17  inoh. 

16.  C.  lofeotorBoh..  Bch.  Curc.  viii,  2,  49. 

One  specimen.  New  Toric.  Of  the  same  bIm,  (brm  and  color,  as  the 
preceding,  but  with  the  prothorax  distinctly  cartoate,  and  more  coarsely 
sculptured;  the  cribrate  punctures  being  confluent,  so  as  to  leave  longitudi- 
nal ridges;  the  quadrate  punctures  of  the  elytral  strife  are  more  approxi- 
mate; the  Interspaces  narrower  and  somewhat  convex,  and  the  pubescence 
more  yellow,  and  not  mixed  with  gray.  The  under  surface  is  uniformly 
and  coarsely  punctured;  last  ventral  segment  not  Impressed, 
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17.  C.  crtbrioolllB  CrypU»-hif«chtti«ribr.  Bay.  Cure.  28)  ed.  Loc.i,  396: 
Boh.,  8cb.  Cure  Iv.  448. 

New  Voric,  LoaiBiuia,  Tenu.  A1«o  of  the  same  Tonn  and  elze,  but  with 
the  Bculptare  or  the  prothonu  much  crmrser,  bo  that  the  surface  appeara 
Kticulate:  the  pubescence  of  the  elytra  Ib  cwareer,  and  the  bristles  longer 
and  more  unmerous.  The  punctures  of  the  strin  are  large,  quadnte  and 
approximate,  and  the  tnt«npaces  allghtljr  oonvex.  Bodj  beneath  coanely 
and  densely  punctured,  laat  ventral  segment  not  impressed;  thighs  acutely 
toothed. 

IS.  C.  plafflatus,  n.  sp. 

BUck.  variegated  with  ferraginoas  pubescence,  elytra  in  great  part,  and 
metasicrnum  densely  clothed  with  small,  white  scales.  Beak  at  long  as 
head  and  prothom,  stoat,  curved,  punctured  and  pubescent,  feebly  striate. 
Prothoraz  as  long  as  wide,  roanded  on  the  sides,  narrowed,  but  scarcely 
nmstricied  at  tip.  coarsely  but  not  densely  cribrate,  not  carinate.  mottled 
with  ferruginous  and  white  spots.  Blytn  one-half  wider  than  prothoras  tX 
base,  humeri  abruptly  rounded,  disc  (x>nvex,  stria  composed  of  IsTge  punc- 
tnree,  iuterepaoes  nearly  flat;  an  irregular  humeral  patch,  and  a  very  broad 
band  about,  the  middle,  not  extending  to  the  suture,  and  the  sides  train  th« 
base  to  behind  the  middle  are  white;  rest  of  the  surface  mottled,  femiginona 
and  while.  Metastemum  white,  abdomen  wltb  lateral  spots  of  denser 
pubescence;  ander  sarfiace  very  sparself  crlbrate-panct&te.  punctures  very 
few  on  the  ventnl  segments  1-4;  fidh  Onely  and  densely  punctured,  with  a 
large,  shallow  circular  Impression.  Legs  annulated;  thighs  armed  with  an 
obtuse  looth.  and  a  feeble  trace  of  a  denticle;  mesostemnm  not  protuberant. 
Length  4  mm.;  .16  inch. 

Texas,  Belf^agej  one  apedmen. 

BiviBion  II.  8p.  1»-21. 

In  this  division  the  form  Is  rather  squat,  the  elytra  at  base  being  nearly 
twice  aa  wide  as  the  prothorax;  the  latter  is  coarsely  sculptured,  and  has 
two  crests  in  front  of  the  nUddle,  between  which  is  a  wide  furrow.  The 
beak  is  curved,  a  little  longer  than  the  head  and  prothorax,  strongly  punc- 
tured and  striate.  The  alternate  inierspacos  of  the  elytra  are  strongly  cari- 
nated.  and  sometimes  abruptly  Interrupted.  The  under  surface  is  very 
coarsely  punctured;  the  mesoetemam  horizontal  and  protuberant  in  flront; 
the  legs  are  annulated;  the  thighs  armed  with  a  large  tooth  and  a  small 
denticle. 

Three  species  are  known  to  me,  which  may  be  tabulated  as  follows  : 

Elytnl  casta  en^re,  or  nearly  so 3. 

"         "     abruptly  interrupted 19.  tuberomts. 

3.  Elytra  mottled,  strongly  costale 30.  anaglyptlous. 

"    In  great  part  while,  feebly  oostale 31.  teuooiiluBatua. 

19.  O.  tuberoeaa,  n.  sp. 

At  flrst  sight  this  spodes  resembles  closely  C.  nenuphar,  but  it  is  smallur 
and  stouter,  and  the  sculpture  of  the  prothorax  is  very  different.     Tbft 
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be&k  is  more  slronglj  striate;  the  prothoru  ia  longer  tlukn  wide,  allghtlf 
rounded  on  tbe  ddes;  denselj,  rugose);  punctured,  opaque,  witli  two  acnM 
creata  ruDDlug  ftom  the  tip  to  the  middle;  each  side  are  two  narrow,  while 
lines,  crossed  by  a  curved  one  in  front  of  the  nUddle.  The  elytral  ntrije  aro 
composed  of  large,  quadrate  punctures,  and  the  costte  are  Interrupted  atmest 
exactly  as  in  O.  ntunptMr;  the  pubescence  Is  very  fine,  short  and  fiilroiui 
condensed  Into  a  narrow,  transverse  band  Just  behind  tbe  middle.  AnteuUB, 
tibi»  and  tarsi  ferruginous.    LeagthSrom.;  .IZinch. 

South  Carolina;  Dr.  fflmmemuuin;  Illinois,  Dr.  Horn.  There  are  scarcdjr 
percepUble  raws  of  short  bristles  on  the  elytra. 

90.  O.  anaglyjitlouB  Fahneos,  Sch.  Core  iv,  418 ;  Cryptorhynckut 
anagL  Say,  Cure.  18;  ed.  Lee.  282. 

HaaaacbusettB  to  Eansaa;  Oeorgla,  Texas;  abundant  I  have  one  very 
small  specimen  In  which  the  color  is  concealed  by  a  nnlform  dirt-colored 
crust;  it  is  C.  in«dUu$^D^.  Cat. 

21.  O.  leuoophieatus  Fahrteus,  Sch.  Cure  Iv,  417. 

Described  first  tnm  Mexico,  but  not  rare  In  Texas.  Allied  to  O. 
anaglypticu;  but  larger,  (nearly  5  mm.;  .30  Inch),  with  the  sculpture  of 
tbe  pnithorax  coaiser,  the  crests  more  evident,  and  a  short  median  carina;  ' 
the  elytral  cosue  are  less  elevated,  and  the  surface  is  in  great  part  covered 
with  white  pubescence  to  within  one-fourth  of  the  tip,  which  is  dark  brawn 
and  mottled;  the  base  for  a  short  distance  is  clothed  with  Ailvous  pubescence. 
DiTisiOR  III.  8p.  23. 

This  division  contain*  bat  a  ringle  spedes  of  ordinary  form,  with  the 
elytra  covered  in  great  put  with  very  fine,  short  pubescence,  not  mixed 
with  longer  hairs,  or  with  bristles.  The  beak  Is  rather  stout  and  slightly 
curved;  tbe  IVont  coxb  are  contiguous,  the  thighs  obtusely  toothed,  and 
sinuate  beneath  near  the  knee;  the  claws  are  cleft  at  tip,  and  less  approxi- 
mate ttian  in  the  next  division.  The  antennie  are  inserted  about  one-fifth 
tmm  the  end  of  the  beak.  The  mesnstemum  is  not  very  wide;  tbe  hind 
part  is  obliquely  declivous;  the  thmt  part  perpendicular. 

23.  C.  flamintruis,  n.  sp. 

Dark  brown,  nearly  black.  Beak  stout,  as  long  as  the  head  and  pro- 
thorax,  punctured,  shlninji  towarda  the  tip,  then  carinate  and  coarsely 
striate.  Prothorai  coarsely  and  deeply  cribrste,  towards  the  tip  with  longi- 
tudinal ridges,  the  middle  one  of  which  Is  more  distinct;  scarcely  longer 
than  wide,  slightly  rounded  on  the  sides,  then  more  strongly  rounded  Mid 
narrowed  to  the  apex,  which  is  feebly  constricted  at  the  sides.  Elytra  one- 
half  wider  than  the  prothorax,  base  truncate,  humeri  prominent,  nearly  rec- 
tangular; sides  parallel,  then  obliquely  narrowed  to  the  tip;  striffi  compoeed 
of  large,  distant  punctures;  sur&ce  densely  covered  with  short,  yellow 
pubescence,  which  Is  darker  on  tbe  posterior  fourth;  a  denuded  transveise 
band  about  the  middle.  Beneath  coarsely  punctured;  thighs  annulatad 
with  yellow  pubescence.    Length  B-B.6  mm.;  .2<^.23  Inch. 

Louisiana,  three  specimens. 
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BivieioK  ly.  8p.  28-34. 

This  diTision  contsins  Mn>ll  apeciea  of  lesa  robust  form,  easilj  known 
by  the  One  pubescence  being  mixed  with  long,  stout,  erect  biistles.  The 
beak  ii  longer  than  the  head  and  prothoral.  not  stout,  very  slightly  carved, 
pnnctKts  and  striate;  antennte  Inserted  one-rourth  from  the  tip;  mesoa- 
temnm  rather  vide,  perpend icnlarlf  docUTOiu  In  fhtuL  Under  aur&ce 
ooatmI;,  uniformly  puocturedj  thighs  armed  with  one  tooth,  claws  cleft, 
tke  tooth  being  aa  long  as  the  outer  part.  Elytra  not  coalate.  Front  coxs 
contiguous  aa  OBoal. 

Prothorax  coarsely  cribrate 33.  erinaoeua. 

"         punctured 24.  htapldua. 

33.  O.  erinaoeua,  n.  ap. 

Bladish,  densely  clotlied  with  depressed  mud-colored,  scaly  pubescence, 
with  erect  bristles  intermixed,  which  ore  short  on  the  prothorax,  and  long 
on  the  elytra.  Legs,  antenue  and  beak  brown;  the  last  named  slender, 
sHgbtly  curred,  spAisely  punctured,  feebly  striate  towards  tlie  base.  Pro- 
thorax  wider  than  long,  slightly  rounded  on  the  sldei^  moderately  Dtr- 
rowed  in  ftont,  and  feebly  constricted;  tolerably  densely  cribrate.  Elytra 
one-third  wider  than  prothorax,  humeri  prominent,  abruptly  rounded,  strls 
composed  of  large,  shallow  puntnures.  Interspaces  slightly  convex.  Body 
beneath  shining,  sparsely  pubescent,  coarsely  not  densely  cribrate;  last  ren- 
tral  segment  not  impressed.  Thighs  armed  with  an  obtuse  tooth.  I,ength 
8  mm.;  .13  inch. 

Bouthem  States.  Judging  ftom  HS.  drawings  msde  by  my  father,  this 
is  C(tlo*t4ri»u  mnoenw  f  DeJ.  Cat.  S18. 

24.  C.  hispidus,  n.  sp. 

Of  the  same  form  as  the  preceding  but  smaller,  brown  corered  with  cln- 
ereona,  scaly  pubescence;  prothorax  not  wider  than  long,  coarsely  punc- 
tured, with  the  bristles  not  shorter  than  those  of  the  elytra;  elytra  about 
one-third  wider  than  the  prothorax,  rather  moreelongate  than  in  0.  erina- 
enu,  striate  and  setose  in  a  similar  manner.  Body  beneath  similarly  punc- 
tured, beak,  antennffi  and  legs  paler  brown,  femoral  tooth  smaller  and  more 
acute.    Length  2.S  mm.;  .10  Inch. 

One  specimen,  Oeot^a. 

MIOBALOINUS*  n.  g. 

A  species  ttOTa  Florida  which  has  an  almost  deceptive  resemblance  to 
Tflodarma  varUgaUim,  constitntea  this  genua.  It  is  closely  allied  to  (7on9- 
trocAWui,  and  has  the  antennal  grooves  conSnent  behind  in  a  similar  man- 
ner. The  Troni  cox«  are  also  nearly  in  contact,  but  the  form  of  bodj  is 
quite  different,  the  elytra  are  not  suddenly  wider  than  the  prothorax,  regu- 
larly oral,  and  eman^ioste  at  base  ;  the  beak  is  shorter,  scarcely  longer  than 
the  prothorax,  and  the  claws' are  not  toothed.  The  postocuiar  lobes  are  as 
t  was  overlooked 
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1.  U.  orlbratus,  a.  ep. 

BlKCk'bronn,  shinUig,  ipareely  pubescent,  mottled  oD  the  elytn  witb 
small  spotB  of  fine  gray  hair,  and  towardi  the  Up  with  patches  of  a  brown 
color.  Beak  rather  atoot,  Bcar«el;  as  long  as  the  prothoruc,  deeply  grooved 
and  punctured,  head  punctured.  Prothorax  as  long  as  wide,  rounded  on 
the  sides,  narrowed  in  ftxint,  and  feebly  constricted:  cribrate  with  Urge 
deep  punctures :  with  a  small  smooth  callus  at  the  middle.  Elytra  ova), 
emargiaal«  at  ba«e,  about  one  third  wider  than  the  prothorax;  humeri 
rounded:  aides  slightly  rounded,  more  obliquely  towards  the  tip;  strls 
composed  of  large  deep  pUDCturee,  becoming  snialler  towards  the  tip,  wbere 
the  Btriffi  are  somewhat  impressed.  Beneath  strongly,  not  densely  punc- 
tured. Anlennn  brown,  second  Joint  of  Ainlcle  nearly  as  long  as  the  first; 
thighs  slender,  sinuate  beneath,  not  toothed;  tiblte  nearly  straight,  armed 
with  a  terminal  hook;  claws  small,  divergent,  simple.  Length  8.3  nun.; 
.13  inch. 

Capron,  Florida;  Messrs.  Hnbbard  &  Schwarz. 

RHY8SBUATTTS  Bch. 

Concerning  this  genus  I  hare  little  to  add  to  the  excellent  synoptic  table 
and  remarks  published  by  Dr.  Horn,  (Proc  Am.  Phil.  8oc  187S,  468) 
except  that  the  differences  between  it  and  Ohakodtrmv*  as  stated  by  La- 
cordaire  are  somewhat  illusive;  the  corbels  of  the  hind  tibin  seem  in  some 
specimens  of  R.  lineatieollit  to  be  qaii«  distinct  On  the  other  hand,  there 
is  a  great  difference  in  the  form  of  the  claws,  which  in  Shj/ittntatut  are 
cleft  as  in  Arithonomut,  but  In  Chalmdtrmm  are  approximate  and  connate 
at  base,  almost  as  in  Smieronyx,  &c  There  is  also  an  important  difference 
in  the  two  outer  strls  of  the  elytra,  which  are  separated  by  a  costa  in  the 
first.  Just  as  in  Cenotraehelnt,  but  in  the  latter  the  outer  stries  consists  of 
only  a  few  large  punctures  extending  one-third  the  length  ttora  the  base, 
and  the  interspace  is  flat. 

Id  view  of  the  importance  of  these  characters  It  becomes  necessary  to 
place  Chaleodtrmut  prtiiitotut  Boh.,  <8ch.  Cure,  vlii,  2nd,  18)  in  this  genus; 
from  the  otlier  species  it  is  easily  distinguished  by  the  less  rugose  punctua- 
tion of  the  prothorax. 

OHALOODERMUS  Bcb. 

The  rema^  of  Dr.  Rom  upon  the  three  species  of  this  genus  which  re- 
maia  after  removing  0.  pruinotuj  leave  nothing  to  be  added. 

ZAOLTPTUS  n.  g. 

The  two  very  small  q>eclos  which  constitute  this  genus  resemble  in  form 

and  coarseness  of  sculpture  Shj/tismatiu.  but  differ  essentially  by  the  an- 

l«nnK  and  tarsi.    The  prothorax  is  also  more  strongly  sinuate,  and  much 

more  deeply  margined  at  the  base.    The  funiculus  is  rather  short,  with  the 
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flntjoiot  stouter  uid  elongated,  the othenareshort.doeelf  connected,  was 
to  appear  Indlstfact,  and  gradoally  pass  Into  the  club,  which  is  elongate 
oral,  in  one  spedes,  and  elongate  ovate  and  obtuse  In  the  second;  the 
nnmberorehort  Joints  tinder  a  high  power  la  six,  and  they  do  not  differ  In 
length,  but  gnidiiallr  Increase  In  thickness.  The  beak  Is  as  long  as  the  head 
and  prothorax,  slightly  curved,  stonier  In  one  species  (sex  T)  than  In  the 
other.  Prothorax  gradually  narrowed  tnai  the  base  forwards,  strongly 
constricted  and  lobular  at  Up,  witboot  postocular  lobes,  not  emarglnate  be- 
nealbithebaseisBtronglyslDUate  and  margined,  scutellarlobeacule.  Elyln 
ample,  convex,  a  little  wider  than  the  prothorax  at  base,  gradually  nar- 
rowetl  behind  tiom  the  humeri  which  are  rather  prominent.  Pectoral 
groove  shallow,  antecoxal  ridges  very  fine;  prostemum  prominent  and  fo- 
veate  behind  the  front  coxte  which  are  moderately  distant;  meeostemum 
■hoit,  decllvona,  not  prominent,  middle  and  hind  coiie  widely  separated. 
Ventral  segments,  Snt  and  second  very  large,  connate,  with  the  sutnre  ob- 
literated at  the  middle;  third  and  fourth  short,  sntures deep,  nearly  straight; 
fifth  as  long  as  third  and  fourth  united,  rounded  behind,  Qat.  Legs  rather 
short,  slender,  thighs  unarmed,  tibis  slightly  mucronate  at  tip,  tarsi  with 
the  third  joint  eniarginate,  not  broader  than  the  preceding;  last  Joint  as 
longas  the  others  united  j  claws  slender,  divergent,  not  toothed, 
t.  Z.  BUloatuB,  n.  sp. 

Dark  reddish  brown;  head  and  tubular  constriction  of  prothorax  smooth, 
beak  deeply  salcate  each  side;  prothorax  very  coanely  crlbratc,  sparsely 
pilose  with  long,  erect  whitish  hairs.  Elytra  deeply  snicale,  grooves  punc- 
tured, interspaces  narrow,  convex,  each  with  a  lOw  of  distant,  small  punc- 
tures, fhim  which  proceed  long,  erect  hairs;  disc  from  base  to  behind  the 
middle  red.  Trunk  and  first  ventral  segment  with  very  large,  sparse  punc- 
tures.   Length  1.6  mm.;  .07  inch. 

One  specimen  from  Mobile,  Alabanui,  given  me  by  the  late  Col.  Mot- 
schulsky,  under  the  M8.  name  Saiiophyu  ntbfdui. 
2.  Z.  strlatua,  n.  sp. 

or  the  same  form  and  sculpture  as  the  preceding,  somewhat  lighter  in 
color.  Beak  more  slender  (a  sexual  character!),  less  deeply  sulcate.  with 
two  or  three  long  hairs  each  side  near  the  base.  Prothorax  with  more  nu- 
merous creel  haira.  Elytra  with  coarsely  punctured  shallow  striK,  inter- 
spaces wide.  Bat,  each  with  a  series  of  long,  pale,  erect  balm  proceeding 
from  scarcely  perceptible  punctures.    Length  1.8  mm.;  .07  inch. 

One  specimen,  Pennsylvania;  Mr.  S.  S.  Rathvon.  The  essential  differ- 
ence between  this  and  the  preceding  is  In  the  elytrel  sculpture.  The  other 
charactera  are  dependent  on  sex,  and  on  bettor  preservation  of  the  speci- 

MICBOHTUS  0.  g. 

As  the  preceding  genus  resembles  Rhy»>tmaUi>  In  miniature,  so  does  this 

resemble  the  sma'lcr,  setose  Conotracheli,  but  differs  chiefly  In  the  funicu. 

lug  of  the  antenna;  and  the  simple,  divergent  claws.    The  beak  Is  shorter 

than  the  prothoras,  nearly  sirUght,  with  the  antenna  Inserted  about  one^ 
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third  from  the  tip.  8c&pe  Kaicely  reftching  the  eyoa  which  are  BnuU  sod 
lateral;  funiculus  rather  short;  flret  Joint  larger  and  stouter,  tix  remaiuiag 
Jointa  short,  slightlf  increasing  in  thickness,  closely  united;  club  larse, 
oval-pointed,  annulated.  Prothorai  gradually  narrowed  from  the  base, 
broadly  constricted  near  the  tip,  feebly  miuded  on  the  sides;  poetocular 
lobes  wanting.  Elytra  ovat^  convex,  broader  and  aab'tmncate  at  baae, 
hntneri  promhient,  gradually  narrowed  hehlnd,  and  strtugly  decliTooa. 
Proatemum  deeply  emarginate  In  fh>nl,  pectoral  groove  deep,  antecoxal 
ridges  strongly  developed;  ftont  coxn  moderately  distant.  Hesoeteniam 
declivous;  middle  and  hind  cos»  widely  separated;  metasteinam  short. 
Ventral  segments  wtth  straight,  distinct  suturee;  OtM  a  little  longer  than 
the  second;  third  and  fourth  shorter;  fifth  flat,  rounded  behind,  aalongas 
the  second.  Legs  slender,  rather  short,  thighs  not  toothed,  tibiie  slightly 
mucronateattip;  tarsi  with  the  third  joint  broad,  bilobed;  last  Joint  aa  long 
as  the  others  united;  claws  slender,  divergent,  not  toothed. 

1.  M.  BStigar,  n.  sp. 

Blsck.  covered  with  a  dtrty  crust,  and  clothed  with  stoat  bristles,  erect 
on  the  prothoras.  recUnate  on  the  elytra.  Head  and  heak  rather  finely  punc- 
tured. Prothorax  strongly  punctured.  Elytra  with  deep  atria,  Interepacea 
somewhat  convex;  the  alternate  ones  a  little  wider.  Beneath  coarsely  and 
densely  punctured.    Length  2. 1  nun. ;  .083  inch. 

Two  spedmeos,  Georgia. 

Qraup  n.     Acanptl. 

As  Camptarhinut  differs  fVom  the  Oryptorhynehi  by  the  pectoral  groove 
being  confined  to  the  pronemum,  though  dlatincUy  limited  behind,  so  ia 
the  singular  insect  which  conatltutea  this  group  similarly  separated  from 
the  Ithypori,  by  the  shorter  beak  resting  npon  the  front  coxr.  The  body 
Is  elongate,  as  in  OamptorMnut,  and  the  tlbtie  are  stout,  sinuate  on  the 
inner  side,  and  strongly  hooked  at  the  Up.  The  other  characters  are  pecu- 
liar, the  tarsi. are  not  dilated  nor  spongy  beneath,  and  the  club  of  the  an- 
tennte  Is  pubescent  and  sensitive  only  near  the  tip. 

These  characters  indicate  rektionships  in  various  directions,  such  as  the 
Byrtopida  and  Ooitontda,  but  the  insect  preserves  unchanged  all  the  ea- 
eentlal  characleis  of  the  Cryptorhynch  type  of  Cureulionida. 

AOAMPTUS  n.  g. 

A  very  singular  species  of  elongate  form,  clothed  with  dirt-colored  hair, 
and  short,  erect  bristles  npreoenta  this  genus. 

The  beak  is  short  uid  stout,  as  long  aa  the  head,  and  expanding  grad- 
ually into  it.  so  that  no  distinct  separation  appears;  the  antennal  grooves 
begin  about  one-third  from  the  end,  and  descend  obliquely  to  the  eyes, 
which  are  small,  lateral,  sod  not  prominent.  Ajiteuoee  with  the  scape  ex- 
tending to  the  front  margin  of  Che  eyes,  clavate:  funiculus  not  longer  than 
the  scape;  first  joint  stouter  and  about  as  long  aa  ita  width;  remaining 
joints  five,  short,  gradually  increasing  in  width,  doaely  connected,  pas^g 
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gnulnallj  Into  tb«  club  which  is  elongaW,  obtOM  at  tip,  conieoTis  at  ba«e, 
pabesceut  on  the  onter  half.  Prathoroz  longer  than  wide,  gnulually  nar- 
rowed in  f^nt;  broadly,  bnt  not  deeply  constricted  in  fkint,  slightly  pio- 
dnoed  at  the  middle,  poatocular  lobes  not  well  marked,  base  feebly  sinuate. 
Elytra  a  little  wider  than  the  prothorax,  hnmeri  rectangular,  slightly 
roonded,  sides  parallel,  rounded  at  tip.  Proatemum  deeply  and  broadly 
Mnai^inate  in  front,  pectoral  groove  broad  and  deep,  antecoxal  ridges  very 
[uominent,  ^nt  cozes  very  prominent,  narrowly  separated,  supporting  the 
end  of  the  beak;  prostemum  behind  the  cosw  not  prominent;  mesostemum 
■mall,  middle  cone  narrowly  separated;  bind  coste  distant,  metastemum 
with  the  anterior  process  nearly  acute;  hind  nuu^n  broadly  emarglnate; 
ventral  sntures  etraight;  third  and  fourth  segments  short,  the  othersloager. 
Legs  short,  stout,  thighs  not  toothed;  tlbite  sinuate  on  the  Inner  side- 
strongly  armed  at  tip;  tarri  aa  long  as  the  tjbie,  not  dilated  nor  spongy  be- 
neath; last  joint  as  long  as  the  two  preceding;  claws  slender,  divergent,  not 
toothed. 

1.  A.  ri^dua,  n.  sp. 

Elongate,  black,  covered  thit^ly  with  dirty  brown  hair,  and  short,  erect, 
stout  bristles,  which  conceal  the  sculpture.  Prothoraz  longer  than  wide, 
slightly  rounded  on  the  sides,  brosdly  constricted  near  the  apex,  wtdch  is 
ronnded;  base  feebly  bislnnate;  dorsal  channel  faint.  Elytra  about  one- 
fourth  wider  than  the  prothoraz,  cylindrical,  rounded  behind;  strife  composed 
of  quadrate  punctures;  first,  third,  Stlhand  seventh  lnt«rspacea  wider,  more 
prominent,  and  fnmlshed  with  conspicuous  rows  of  bristles;  eighth  and 
ninth  with  a  few  bristles;  second,  fourth  and  slzth  very  narrow,  not  pro- 
minent. Beneath,  veiy  coarsely  punctured,  covered  with  a  dirt-colored 
crust,  with  scattered,  short,  coarse  hairs.    Length  S-4  mm, ;  .1S-.I6  inch. 

South  Carolina  to  Texas,  not  uncommon.  Judging  fWim  a  MS.  drawing 
hymyfkther.  It  ia  Bolrobatg*  troglodi/U^^I>ey  Cat 

Group  III.    Ci7ptork7>«kl. 

In  this  group  the  pectoral  groove  is  distinctly  limited  behind.  The  otiier 
characters  are  variable,  though  the  front  com  are  never  contiguous  as  in 
some  Ithgpori;  a  slight  appearance  of  an  epiplenral  fold  exists  in  many 
spedcs.  The  claws  are  toothed  in  Phprdtna*,  but  simple,  and  generally 
small  in  the  other  genera. 

The  genera  in  our  f&nna  are  not  numerous,  but  present  several  categories 
Indicating  sub-groups,  which  it  is  unnecessary  to  define  at  present,  as  their 
number  woald  be  increased  by  a  careful  stndy  of  eiotlc  forms.  Micromattu* 
might  be  placed  with  equal  propriety  in  Ithypori,  near  ArthTotUaut,  but  for 
the  present  I  prefer  associating  it  with  AcalUn  the  only  specimen  in  my 
collection  is  much  broken. 

Hetathoiadc  eplmers  distinct 6. 

"  "       indistinct 3. 

B.  Heta8t«mum  as  long  as  first  ventral  segment 6. 

Hetasteraum  very  short,  bomeri  rounded 3, 
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8.  Clnb  of  ant«niue  aoDubted 4. 

"    of  ODtenne  solid BUEHOPTU8. 

4.  Claws  very  nnaJl,  approitmate AOAIiLBS. 

■'      larger,  divergent UIOROUASTUS. 

6.  "      sleoder,  divergent PSBITDOUUS. 

0.  Tiblte  stroDgly  compressed O. 

"     slender,  more  or  lees  siDoale 7. 

7.  Hesosteniiun  deeplj'  emarglnate 8. 

feeblj  "        TTLODBIRMA. 

8.  Claws  appendicuUte,  divergent PHTBDHNTJS. 

' '     simple,  divergent^ ORYPTORHTNOHtTS. 

9.  Tibite  not  serrate lO. 

"     mure  or  teas  serrate ZASOBUS. 

10.  First  ventral  suture  deep OQHiOSTBRNUS. 

"        "         "      siDtule,    bint  at  the 

middle BAROPSia 

AOALLBS  Bch. 

The  very  short  metastemnm,  with  indistiact  epistema,  the  oval  elytra 
with  rounded  sides,  and  the  small  tarsal  claws  will  enable  the  species  of 
this  genus  to  bo  easily  recognized.  The  mesosterniun  is  usually  deeply 
excavated  for  about  one-half  Its  length,  so  that  the  pectoral  groove  ends 
about  the  anterior  limit  of  the  middle  coxfe;  but  this  is  not  the  case  with  A. 
1tue^atil  uid  peetoraUi;  the  bind  part  of  the  meHaetemum  ia  protuberant, 
so  as  to  malce  an  obtuse  angle  with  the  metasternum.  The  distance  from 
the  middle  to  the  bind  coxiB  is  not  greater  than  Croia  the  middle  to  the  front 
pair;  the  mesoetemum  at  the  side  appears  longer  than  the  metABtemnm.  a 
very  anusual  character  in  Coleoptera.  The  last  two  species  described  below 
are  anomalous,  and  when  studied  in  connection  with  the  foreign  species, 
will  probably,  be  considered  as  constituting  new  genera;  in  A.  fiuehtdti 
the  metathotaclc  side  pieces  are  aa  distinct  as  in  Cryptorhynehtu;  la  A. 
pteloralii,  the  mesostemum  is  scarcely  more  emarginatetlian  In  Tglodtrma. 

MesoBteraum  deeply  emarginate 2, 

"         broadly        "         13, 

2.  Bcalea  thick,  erect,  without  Intermixed  bristles 8. 

"     appressed,  with  bristles  intermixed T. 

8.  Elytra  with  conspicuous  pale  markings 4. 

"     not  conspicuously  marked 6. 

4.  Black,  with  large,  posthumeral  spot,  and  band  be- 
hind the  middle  of  elytra  white 1.  nobilia. 

Black,  with  snb-baaal  band  and  a  few  spots  white. .  2.  baaaliA. 

B.  Elytra  not  tesselated 6, 

"     with  brown  scales,  lesselated  with  paler 8.  poroaus. 

6.  Interspaces  of  elytra  moderately  wide 4.  ttirbldus. 

verynarrow 6.  olathratuA.  . 
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T.  Prulborax  carinale,  brlsUea  abort 8. 


V.  Baul  angles  of  elytra  not  pTomlnent 8.  oarlnatus. 

'•     well  defined 7' grauoaus. 

V.  Bristles  etoiit,  clsvate 10. 

soft.  Blender 8.  BOrdldus. 

10.  Elytra  with  basal  and  broad  ixwteriorband  of  yellow 

Elytra  with  email  white  spots  arranged  in  two  inter- 
rnpted  bands 9.  ola7fttua. 

11.  Elytra  rounded  on  the  sides lO.  orBaatUus. 

nearly  parallel,  fonn  elongate 11.  lotigiilus. 

12.  Prothorax  not  channeled,  occiput  clothed  with  white 

scales „ la.  nuohalls. 

Prothorax  clianneled,  hend  uniform  brown 13.  peotonUls. 

1.  A.  nobllis,  n.  sp. 

Blach.  cnarsely  punctured,  with  thick,  erect  brown  scales,  which  wlieii 
viewed  in  certain  directions  seem  like  short,  obtuse  bristles.  Beak  shinlnf:. 
naked,  punctured;  head  densely  clothed  with  small  pale  scales,  frontal 
fovea  large.  Prothorax  as  long  as  wide,  much  rounded  on  the  sides,  nar- 
rowe^l  before  and  behind;  punctures  very  deep,  disc  convex  with  a  faint 
trace  of  a  me<llan  carina.  Elytra  with  rows  of  deep,  Inrge,  but  rather  dis- 
tant oval  punctures;  InierBiioces  very  convex,  except  the  two  outer  ones: 
there  is  a  single  marginal  point  behind  the  humeral  angle:  the  white  mark- 
ings are  conspicuous,  of  snow-white  scales,  as  follows:  a  spot  on  the  flftli, 
sixth  andsevenlh  interspaces  near  the  base,  connected  with  two  small  spots 
on  the  fourth,  fonning  a  sub-humeral  blotch;  a  liand  behind  the  middle, 
composed  of  sixits  on  the  first  to  the  fourth  inlerspace:  and  many  small 
spots  irregularly  dispose<l,  formed  of  three  or  four  white  scales.  Legs  annu- 
lated  with  brown  and  pale  scales.  Ventral  segments  with  a  row  of  lateral 
spots  of  pale  scales.    Length  7.8  mm,;  .31  inch, 

Texas;  Messre.  Boll  and  Belfrage;  three  specimens,  Hr.  Ulke  has  a 
species  from  Florida  similar  to  this,  but  stouter,  with  the  sides  of  the  elylra 
mgulatetl  near  the  base. 

i.  A.  basalls,  n.  sp. 

Similar  to  the  preceding,  but  smaller  and  less  robust.  Beak  more  strongly 
punctured,  carlnate;  head  covered  with  pale  scales,  extending  half  way 
upon  the  beak,  (tont  channeled,  Prothorax  with  small,  scattered  spots  of 
pale  scales.  Elytra  with  the  suture,  a  transverse  bond  at  the  base,  enclos- 
ing a  black  humeral  spot,  and  some  scattered  small  spots  of  pale  brown 
scales;  stritc  composed  of  more  approximate  quadrat«  punctures,  inter- 
8l»c«8  except  the  two  outer  ones  convex.  Body  Iwneath  more  coarsely  and 
ileepty  punctured  than  in  A.  nobili*.  and  thinly  c]othe<l  with  pale  scules. 
rather  more  dense  at  the  sides  of  the  ventral  segments.  Legs  annulnietl. 
Length  5.5  mm.;  .32  inch. 

One  specimen  collected  by  me  in  Colorado. 
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3.  A.  poroaus,  D.  sp. 

Similar  io  fbnn  U>  A.  batalu,  but  larger;  tbe  beak  is  longer,  and  dis- 
tinctly carinate;  Uead  covered  with  pale  scales  esteadiDg  upon  tbe  beak; 
front  channeled.  Protborai  very  deeply  and  densely  punctured,  finely  cftri- 
oate,  irregularly  clothed  with  brown  scales.  Elytra  with  tows  of  approxi- 
mate large  quadrate  punctures,  the  Intervals  between  which  are  nearly 
as  high  as  the  interspaces;  second,  fourth  and  sixth  interspaces  wider  uid 
more  convex,  tesselated  with  spots  of  pale  and  dark  brown;  rest  of  the  sur- 
face with  scattered  pale  scales.  Beneath  coarsely  and  deeply  punctured, 
thinly  clothed  with  pale  scales;  lege^annulaled.     Length  8  mm. ;  .33  inch. 

Twospedmens  ftam  Colorado;  one  collected  by  myself,  tlie  other  in  tbe 
cabinet  of  Dr.  Horn. 

4.  A.  turbldua,  n.  sp. 

Rather  narrow,  black,  densely  clothed  with  thick  dirt  colored  scales. 
Beak  naked,  punctured,  subcarinate;  head  densely  clothed  with  small  scales, 
l^nt  channeled.  Prothorax  deeply  and  densely  punctured  as  usual,  not 
carinate,  longer  than  wide,  narrower  in  ^nt  than  at  base;  sides  broadly 
rounded.  Elytra  with  rows  of  la^,  approximate,  quadrate  punctures,  in- 
terspaces wide,  somewhat  convex;  markings  indistinct,  but  when  present, 
consisting  of  an  irregular  basal  &5Cia,  and  an  undulated  one  behind  the 
middle,  veiy  much  as  in  A.  ba4alit.  Under  surface  deeply  and  coarsely 
punctured,  thinly  clothed  with  dirt  colored  scales.  Length  7  mm. ;  .28  Inch. 

Arizona,  Dr.  Ham;  several  spedmens.  Related  lo  A.  batatit,  but  nar- 
rower, and  with  differently  colored  scales. 

5.  A.  olatbratns,  n.  sp. 

Narrow,  block,  clothed  with  dirt  colored  scales.  Beak  rather  stouter, 
punctured  and  subcarinate,  head  covered  with  small  scales  extending  upon 
the  beak,  front  channeled.  Prothorax  as  in  the  preceding.  Elytra  with 
rows  of  large,  approximate,  quadrate  punctures,  which  almost  overlap,  so 
that  the  intenipaces  are  very  narrow  and  indistinct  Body  beneath  coarsely 
and  deeply  punctured,  thinly  clotlied  with  dirt  colored  scales.  Length  4.7 
mm. ;  .19  inch. 

One  specimen  found  by  me  in  Colorado.  Differs  from  the  preceding  by 
the  larger  punctures  of  the  elytra,  and  narrower  interspaces. 

H.  A.  oarlxialnia,  n.  sp. 

Black,  densely  covered  with  tliick  scales,  of  dai4c  brown  color;  mottled 
(but  not  tesselate)  with  pale  scales  upon  the  elytra,  forming  indistinct  trans- 
verse lines;  an  oblique  zigzag  band  at>out  the  middle  is  the  most  conspic- 
uous of  these  markings.  Prothorax  as  long  as  wide,  sides  strongly  rounded, 
widest  abont  the  middle,  much  narrowed  in  front,  broadly  but  not  deeply 
constricted  near  the  tip;  disc  coarsely  and  densely  punctured,  very  dis- 
tinctly carinate.  Elytra  at  the  widest  part  scarcely  wider  than  the  middle 
of  the  prothorax;  oval,  sides  rounded,  basal  angles  not  prominent;  stria 
conipoGCd  of  quadrate  large  punctnres;  interspaces  distinctly  defined:  third. 
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flflh  Mid  eighth  somewhat  more  conveK;  escb  iDterepace  with  a  row  of 
»ery  short,  thick,  inconHpicnous  brlBtleg.     Length  4  mm. ;  .16  inch. 
One  Bpecimen,  llllnoia.  Eaaily  known  by  the  strongly  carinate  protborax. 

T.  A.  graDOBUB,  n.  sp. 

Rather  stont,  black,  densely  clothed  with  dark  brown  scales.  Prolborax 
as  wide  as  long,  rounded  on  the  sides,  sc&rcely  wider  at  the  middle  than  at 
the  base,  much  narrowed  In  IVont,  and  broadly  coDBtrlctedj^dlBC  densely 
punctnred,  strongly  carinale,  marked  witli  a  short,  transverse  white  line  at 
the  middle,  interrupted  at  the  dorsal  line;  the  parts  or  this  transverse  line 
are  nearly  joined  by  a  short,  posteriordorsal  white  line,  forming  a  T-shaped 
mark :  there  are  also  a  few  inconepicuons  dots  of  white  pubescence.  Elytra 
ovate,  distinctly  wider  at  the  middle  than  the  prothorax,  truncate  at  base, 
with  the  basal  angles  well  defined;  striee  composed  of  large,  shallow,  quad- 
rate punctures;  inierspacea  well  defined,  the  alternate  ones  more  elevated, 
and  interrupted  so  as  to  become  tuberculate;  the  brown  scales  ar>t  mottled 
with  dots  of  pale  scales,  of  which  the  most  conspicuous  form  a  narrow,  ir- 
regular, transverse  band  about  the  middle;  the  Itristles  are  very  short,  but 
more  dlrtinct  than  in  the  preceding  species.    Length  3.4  mm. ;  .IS  inch. 

Florida,  at  Enterprise,  Haulover  and  Indian  River;  Messrs.  Hubbard 
and  Schwarz. 

S.  A.  sordidus,  n .  sp. 

Robust,  black,  clothed  with  a  dirt  colored  crust  concealing  the  sculp- 
ture, with  intermixed  slender,  curved  bristles  pointing  backwards;  beak 
naked  and  pnnctured  towards  the  tip,  not  carinate;  fh>nt  not  channeled. 
Prothorax  a  little  wider  than  long,  rounded  on  the  sides,  obsoletely  chan- 
neled. Elytra  striate,  with  the  interspaces  slightly  convex,  with  rows  of 
reclinate  bristles.    Length  3.S  ram.;  .10  inch. 

Texas,  Belfyage;one  specimen. 

9.  A.  clavatuB  Say,  Cure.  39;  ed.  Lee.  i.  S9T:  Boll.,  Sch.  Cure.  Iv,  354. 

Enterprise,  Florida;  Messrs.  Vlubbard  and  Schwarz;  found  also  In  Rli- 
nois.  This  small  species  is  thickly  clothed  with  brown  scales,  and  but 
slightly  varied  in  color;  there  are,  however,  two  interrupted  hands  composed 
of  small  white  spots  on  the  elytra;  the  stris  are  composed  of  large,  quadrate 
punctures;  the  interspaces  are  wide,  slightly  convex  and  furnished  will) 
rows  of  long,  clavate  bristles.  The  proihorai  is  very  coarsely  punctured, 
not  carinate,  and  the  bristles  are  a  little  shorter  tlian  upon  the  elytm. 
Length  2.5  mm. ;  .10  inch. 

The  female  is  stouter  than  the  male,  with  the  prothorax  not  mucli  wider 
at  the  middle,  and  the  elytra  much  more  rounded  un  the  sides. 

I  have  received  from  Col.  Motschulsky  a  specimen  from  New  Orleans, 
which  seems  quite  similar,  except  that  the  punctures  of  the  elytml  striie 
are  eo  large  that  the  interspaces  become  very  narrow.  I  am  disposed  to  be- 
lieve that  this  appeaiance  is  owing  to  partial  abmslon  of  the  scales.  If, 
however,  with  a  larger  series  of  specimens,  it  should  be  found  to  Im?  really 
distinct,  the  name  A.  ncabrotnt  Motscli,  will  l>e  retained  for  il. 
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10.  A.  crassulus,  n.  sp. 

Rather  robusl,  black,  deneely  clothed  with  dark  Ijrowo  scuk-s,  and  ep  ct 
thick  bristles,  wliich  are  shorter  upoD  the  prothorBx.  Tlie  tatler  is  al>out 
as  long  as  wide,  rounded  on  the  sides,  aliglitiy  wider  at  the  middle,  much 
narrowed  in  front  and  broadly  conalricted ;  densely  punctured,  with  a  few 
pale  brown  scales  at  the  sides,  and  a  smalt  e)>ot  at  the  middle  of  the  Imse. 
Elytra  as  In  A.  elatatut;  brown  towanis  the  base,  and  with  an  Irregtilar, 
broad,  yellowish  brown  baDd  behind,  occupying  the  jiosterlor  third  of  the 
elytra.    Legs  clothed  with  yellow  brown  scales.  Leogtli  2.il  mm.;  .10 inch. 

Haulover,  PloridH;  Messrs.  Hubbard  and  Schwarz. 

U.  A.  lODffulus,  n.  sp. 

Ttiis  species  Is  colored  exactly  like  the  preceding,  liut  is  of  verj'  difTercnt 
form,  ami  the  bristles  of  the  elytra  are  longer.  The  protborax  Is  a  little 
longer  than  wide,  and  is  distinctly  wider  at  the  middle  than  at  the  Imso. 
The  elytra  are  oblong,  nearly  parallel  on  the  Bides,  Buddcnly  wider  at  base 
than  the  prothoraz,  with  tlie  humeral  angles  proniinent  and  rounded:  less 
obliquely  narrowed,  and  more  broadly  rounded  behind  than  usual.  Length 
a.nmm.:  .10  inch. 

Haulover,  Florida;  Messrs.  Hubbard  and  Schwarz.  I  should  consider 
this  as  the  ^  of  the  preceding  species.  If  the  bristles  of  tlie  elytra  were  not 
so  much  longer.  The  form  of  the  elytra  is  quite  different  from  any  other 
AeaiUi  known  to  me,  and  resembles  tliat  seen  in  certain  small  Cryptorhyn- 
chi.  The  longitudinal  distance  between  the  middle  and  liind  coxie  is  also 
greater  than  In  the  other  Acnlit$,  and  fully  as  great  as  In  (7.  minittittimwi; 
but  the  metatlioracic  episterna  are  not  visible,  while  in  the  insect  last  named 
they  are  narrow,  and  very  apparent. 

13.  A.  Duohcms,  n.  sp. 

Very  robust,  clothed  with  brown  scales,  dark  and  imler  intermixed.  Beak 
strongly  punctured  and  sulcate,  Ancly  carinaie,  occiput  clothed  with  |nle 
scales.  Prothorai  nearly  twice  as  wide  as  long,  rounded  on  the  sides, 
scarcely  wider  at  the  middle,  then  rapidly  narrowed  to  the  tip.  but  not  con- 
stricted; cuareely  and  densely  punctured,  with  three  very  indistinct  pale 
brown  lines;  a  slight  trace  ot'a  narrow  median  smooth  line.  Elytra  ovate, 
tninciite  at  base,  much  rounded  on  the  sides,  obliquely  narrowe<l  behind ; 
basal  angles  obtuse,  not  prominent:  striiec(iin]>osed  of  large,  quadrate  punc- 
tures; interspaces  wide,  slightly  convex,  each  with  a  row  of  moderately 
long,  pale,  clavate  bristles;  the  scales  of  the  jtosierlor  third  are  more  mixed 
witlk  yellowish  brown,  and  are  limited  in  front  by  an  angulated  line  o(  )w1e 
scales  extending  to  the  fifth  stria.  Beneath  nearly  black,  with  scatterei) 
pale  scales;  mesoslernum  less  deeply  eroarginate  tbim  in  the  preceding 
si>ecies,  but  more  strongly  llian  in  A.  peetoralU.  lletasteTnuni  as  short  as 
in  the  other  species,  but  with  the  episterna  narrow  and  distinct.  Length 
4  mm.;  .16  inch. 

Capron.  Florida:  Messrs.  Hubbapl  and  Schwarz:  one  si>ecimen.  An 
anomalous  species,  which  with  the  fonn  of  AcalUi  combines  the  distinct 
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iiiL'tatboracic  side  pieces  of  Crgptorhgnchu*.  The  last  joint  of  the  Itkrsi 
is  mther  longer,  and  tiie  clawa  somewlial  larger  than  in  Itie  other  species  o( 
Aeallu;  the  beak  is  also  mure  Blender  and  differently  sculptured,  A  revis- 
ion of  the  tribe  with  careftil  study  of  the  exotic  forms  will  probably  show 
the  propriety  of  placing  this  species  as  a  distinct  genus. 

13.  A.  peotorolis,  n  sp. 

Rohiist,  black,  coveted  with  depressed  scales  of  dark  brown  color,  varie- 
piled  with  pale  on  the  elytra,  forming  narrow,  undulated  bands,  and  on  the 
prothorax  indistinct  stripes;  intermixed  bristles  stout,  short,  erect.  Antennte 
testaceous.  Beak  coarsely  punctured,  Qnely  carinatc,  scaly,  tip  naked; 
head  scaly  like  the  beak,  rront  not  impressed.  Prothorax  wider  tlian  long, 
convex,  mucb  rounded  on  the  sides,  distinctly  constri  ted  in  front,  chan 
nelcd.  Elytra  much  rounded  on  the  sides,  stris  deep  and  flne,  interspaces 
wide,  slightly  convex.  Body  benealh  densely  but  less  coarsely  punctured, 
clothed  with  yellowish  brown  scales;  mesostemura  very  broadly  emargl- 
nate.     Legs  annulated.     Length  3  mm  ;  .  12  inch. 

One  specimen,  Illinois.  Quite  distinct  from  all  the  otliers  by  the  less 
emarginate  meaosteniuni,  and  tlie  depressed  scales  of  the  prothorax  and 
elytra.  It  is  possible  that  these  differences  should  be  considered  as  generic, 
but  I  am  UDwilling  to  so  regard  tliem  without  a  careful  study  of  foreign 
sjiecies. 

EURHOPTD'S  n.  g. 

I  have  separa(c«]  as  a  distinct  genus  a  small  pyriform,  robust  st>ecies,  not 
Boaly,  but  thinly  clothed  with  recliuate  bristlee,  in  which  tUe  meEasternum 
is  very  short  as  in  Aealiet,  but  which  differs  essentially  by  the  club  of  the 
antennte ;  this  b  stouter,  less  elongate,  and  annuiated  only  near  the  lip; 
the  fiinicie  is  7-jointed;  the  second  joint  a  little  longer  than  third,  8-7 
equal,  short,  closely  united.  Beak  stout,  as  long  as  the  prothorax.  Heso- 
Rtemum  horizontal,  eniargination  broad,  with  acuie  edge.  First  veutral  seg- 
ment longer  than  metasteruura,  with  a  deep,  polished  triangular  impres- 
sion; intercoxal  process  triangular;  second  segment  shorter  than  third  and 
fourth  united;  flllh  as  loag  as  the  three  preceding  united.  Tbiglis  not 
toothed,  tibiffi  slender,  straight,  mucronate  at  tip;  tarsi  with  tliird  joint 
broadly  dilated;  fourth  small  with  very  small,  approximate  claws.  Elytra 
le;  scutellum  not  visible. 


1.  Eu.  pyrifonnla,  n.  ap. 

Robust,  pear-shaped,  convex,  dull  black,  thinly  clothed  with  pale,  recli- 
nate  curved  bristles.  Beak  stout,  rather  depressed,  finely  punctured,  naked 
at  tip,  subcariuate;  eyes  small,  depressed,  front  not  impressed:  antennte 
Iirown.  Prothorax  not  wider  than  long,  narrowed  from  the  base,  sides 
straight,  base  nearly  straight,  disc  densely  and  coarsely  punctured,  feebly 
transversely  Impressed  at  a  distance  tVom  the  tip.  Elytra  fitting  closely  to 
the  prothorax,  strongly  rounded  on  the  sides;  strife  composed  of  very  liirge. 
rather  distant  fovete;  inierstmces  near  the  suture  somewliat  convex.  Length 
lesf  than  2.!>  mm  :  .10  inch. 
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Thrcv  eiwcimene  from  Illinola.  The  venlral  aur&ce  U  nearly  smooth:  the 
fifth  negment  punctulate  and  broadly  concave. 

HIOBOMASTUS  n.  g. 

I  hHte  estalilialied  this  geniu  upon  the  Califomian  Crj/ptorhgnehut  gra- 
eiii*  Boil.,  Eugeniea  lUsa,  Col.  140. 

It  ie  related  hy  the  short  metasternum  and  indistinct  side  pieces  Ui 
AedlU*,  but  differs  by  the  mcsotitemum  being  small,  and  but  very  slightly 
prominent,  thougli  the  concavity  of  the  fWint  perpendicular  surfoce  siiows 
that  the  tip  of  the  beak  rests  against  it  in  repose;  the  pectoral  canal  is  <lccj>, 
though  not  pharply  limited  behind  the  front  coxr,  whicli  are  nearly 
contiguous.  The  body  Is  elongate;  the  elytra  wider  than  the  prothorax, 
elongate-oral,  sharply  margined  at  the  base,  with  the  humeri  not  promi- 
nent. The  pmthorax  is  longer  than  wide,  broadly  rounded  on  the  sides, 
truncate  In  front,  with  the  poatocular  lobes  nearly  obsolete,  and  Mnged 
with  vibrisMe.  Head  convex,  eyes-small,  coarsely  granulated;  beak  as  long 
ae  tlie  prothorax,  not  stout,  slightly  curved,  rather  depressed  at  tip;  an- 
teanee  inserted  about  one-fourth  thim  tip,  slender;  club  pubescent,  not  very 
distinctly  annulatcd  on  the  outer  half.  Lege  moderate,  thighs  scarcely  cla- 
vate,  feebly  toothed  beneath;  tibue  (fh)nt  pair)  sinuate  on  inner  side;  tarsi 
with  liiird  Joint  brood,  bilotwi},  fourtii  as  long  as  the  others  united;  claws 
large,  divergent,  simple.  Ventral  sutures  atraigiil;  aecond  and  flftb  seg- 
ments equal  to  tliird  and  fourth  united, 

1.  M.  ffi-aoUiB  (Boh.),  1.  c  sup.  (Urpptorhgnehut)- 

Elongate,  brown,  thinly  clothed  with  white  pubescence,  beak  punctured 
and  striate  towards  the  base,  with  a  narrow,  smooth  dorsal  line.  Prothorax 
deeply  and  coarsely  punctured.  Elytra  with  rows  of  approximate,  quadrate 
punctures;  interspaces  narrow,  convex ;  behind  the  middle  on  each  side  are  t  no 
spots  of  white  pubescence ;  the  hinderone  extending  lYom  the  first  to  the  fitth 
stria,  the  anterior  one  fh>m  the  fourth  to  the  sixth.  Beneath  coarsely  and 
densely  punctured.    Length  8.6  mm. ;  .19  inch. 

San  Francisco;  collected  by  Mr.  Henry  Edwards;  the  spedmen  is  very 
imperfect.  • 

PSBTJDOMUS  Sell. 


In  this  genus  the  melasternum,  though  short  and  without  distinct  epis- 
tema  is  longer  than  in  Aeallei,  and  nearly  or  quite  as  long  as  the  first  ven 
tral;  the  mesostemum  is  horizontal,  contjnumg  the  plane  of  the  metaster 
nnm,  with  which  it  is  closely  united;  the  emargination  Is  deep,  extending 
to  almut  the  middle  of  the  coxte.  The  second  ventral  is  not  longer  than  the 
third  or  fonrth  separately;  the  flnii  is  a  little  longer.  The  thiglis  ore  armed 
with  a  tooth  in  some  species,  unarmed  in  others:  the  tibiK  are  straight, 
slightly  mucroiutte  at  tip;  tarsi  with  third  joint  broadly  dilated;  fourtkjoint 
of  usual  dze;  claws  simple,  divergcni.  The  beak  is  more  slender  titan  in 
Aealtti,  and  the  general  outline  Is  that  of  Chakod»rmtu. 

1.  Pa.  truDOBtus,  n.  sp. 

Dark  brown,  thinly  clothed  with  small,  brown  scales;  1>eak  slender,  as  lung 
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«8  the  prathonx,  nearly  smooth  at  Up,  puactured  and  feebly  striate  at  base ; 
bead  punctured.  Prothoiax  wider  than  long,  narrowed  tiom  the  twM  for- 
wudB,  sides  nearly  streight,  conTex;  not  densely  punctured,  with  a  median 
stripe  and  a  small  spot  each  side,  smooth.  Elytm  with  strite  composed  of 
Urge,  distant  punctures,  with  an  Irregular  basal  fascia,  and  a  large,  com- 
mon spot  behind  the  middle  white;  the  latter  prolonged  backwards  along 
ahe  BUtare  nearly  to  the  tip  Beneath  thinly  clothed  with  yellowish  scales; 
ventral  segments  2-4  neariy  smooth;  fifth  with  a  few  largo  punctures; 
-thighs  obtnsely  toothed.     Length  4.6  mm.;  .18inch. 

South  Carolina  and  Qeorgia;  Dr.  Zimmermann.  I  have  adopted  Ihe  spe  - 
cific  name  given  by  Dejean  in  his  Catalogue. 

i.  Ps.  sedentariua  (Say),  Cure.  30  (,CUogonu$);  ed.  Lee.  i,  396:  Bob., 
Sch.  Cure,  iv,  867. 

Florida;  unknown  to  me.  Differs  ftom  the  preceding  by  the  unarmed 
ihighs,  and  diHerently  formed  poM«rior  elyttal  spot. 

TYLODERMA  Say.  (1881.) 
AtMleit&ch.  <1B8T.) 

In  this  genua  tiie  beak  is  ralUer  short  and  stout,  and  the  mesostornum, 
while  very  prominent,  and  forming  a  sharp  edge  which  limits  the  [>ect<)ral 
groove,  is  very  feebly  emargiaate,  resembling  in  this  respect  Acaltei  peclo- 
nili*.  Prom  Aealle*  it  difiers  evidently,  besides  many  other  characters,  iiy 
Ihe  more  elongate  form;  the  very  distinct  postocular  lobes,  the  prolhomx 
prominent  and  rounded  In  IVont;  the  longer  melastemum,  with  distinct, 
though  narrow  side  pieces.  From  Cryptorhynehut  It  is  distinguished  by  the 
form  of  body,  the  feebly  emarginate  mesoetemum,  and  the  6']ain(ed  funic- 
ulus, as  well  as  by  the  stouter  beak,  with  more  sudilenly  declivous  anlen 
ra&l  grooves.    The  first  ventral  suture  Is  nearly  obliterated. 

The  species  foil  naturally  into  two  divisions  already  Indicated  by  Dr. 
Horn,  Proc.  Am.  Ent.  8oc.  1873,  467;  the  first  contains  the  type  of  Tylo- 
derma,  the  second  that  of  AnaUU;  I  have,  therefore,  restored  the  former 
name  to  the  conjoined  genns. 

Division  I. 

In  the  first  division  the  color  is  not  metallic;  the  pubescence  is  in  distinct 
spots,  and  sometimes  scaly;  the  abdomen  is  coarsely  punctured,  and  the 
punctures  of  the  elytra  are  lai^.  These  species  resemble  in  appearance 
Jfamaete*.  but  differ  very  greatly  in  structural  characters. 

I  have  nothing  to  add  to  the  characters  of  the  four  species  of  this  group, 
as  given  by  Dr.  Horn,  but  to  say  that  T,  foeeotatum  varies  greatly  in  size, 
some  specimensbeing  no  larger  than  T.  variegatam.  tWm  which  It  is  at  once 
distinguished  by  the  foveate  ratber  than  punctate  prothorax. 

t.  T.  morbiUOBum.  Aiiakit  morb.  Lee.  Fac.  R.  B.  Expl.  Insects,  p.  US; 
Horn,  Proc.  Am.  Phil.  Soc.  1873,  467. 

One  specimen,  San  Francisco,  California. 
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a.  T.  foTeolattun  ttey.  Cure:  19;  ed.  Lee.  i,  281.  Cruptorhgnchtii  for. 
Germ..  8ch.  Cure,  iv,  140:  Analriifoo.  Horn,  loe,  cit.  468. 
New  York  to  Texaa. 

■.  Horn,  Pr.  Am.  Phil.  8oc.  1873,  468. 

4.  T.  ftraeaiiw.  AnaUiifrag.  RUey,  Report  on  Insecla  of  Missouri,  iii, 
42,  flg.  14:  Horn,  loc.  cit.  46fl. 

niinoJB  and  Missouri,  infesting  Btrawl>erry  vines. 

5.  T.  loQgum,  n.  sp. 

Elongate,  l>1aek,  densely  clothed  with  small  black  scales,  which  make 
the  surface  opaque;  mottled  irregularly  with  white  on  the  elytra.  Beak 
strongly  punctured.  Prothorax  longer  than  wide,  widest  at  the  middle, 
where  the  sides  are  strongly  rounded,  much  narrowed  in  front,  feebly  nar- 
rowed behind,  feebly  constricted  near  the  tip,  which  is  broadly  rounded; 
<-oarsely  and  conSuently  punctured,  very  finely,  almost  imperceptibly  cari- 
nate.  Elytra  scarcely  wider  than  the  prothorax,  cylindrical,  elongate,  base 
truncate,  humeri  rectangular  rounded;  strue  deep,  composed  of  large  ap. 
proximate  punctures,  interspaces  narrow,  the  outer  ones  convex.  Beneath 
coarsely  punctured,  somewhatshlnlng;  thighs  obsoletely  toothed.  Length 
!).7mm. :  .15  inch. 

One  specimen,  Haulover.  Florida;  Messrs.  Hubbard  and  Schwarz.  Very 
distinct  by  the  more  elongate  form,  and  denser  sculpture;  the  beak  is  also 
longer  and  more  slender,  but  the  mesostemum,  as  in  the  other  species,  is 
only  feebly  emarginatc. 

Division  II. 

In  this  division  the  color  is  metallic,  the  surface  glnbrous;  ilie  sculpture 
line,  or  even  indistinct,  and  the  abdomen  amooih.  or  partly  so. 

6.  T.  SBreum.  Bagoui  areta  Bay,  Cure.  39:  ed.  Lee  i,  297;  Analci» 
areui  Rosensch.,  Sch.  Cure.  iv.  27B;  Horn.  Proc.  Am.  Phil.  8oc.  1873,  480. 

The  specimens  of  71  areum  as  observed  by  Dr.  Horn  vary  greatly  in 
size  and  sculpture;  in  some  the  prothorax  is  nearly  smooth,  in  others  It  is 
B)Ar8ely  and  coarsely  punctured  on  the  danks;  in  others  again  the  disc  is 
in  addition  distinctly  punctured. 

With  an  increased  series  of  specimens  I  observe  that  in  two  individuals 
the  disc  of  the  prothorax  is  deeply  and  sparsely  punctured,  and  the  Oanks 
iH>arsely  punctured;  the  ventral  segments  1-2  are  very  distantly  and  finely 
jiuncUired;  the  third  and  fourth  are  deeply,  transversely  impressed,  and  Ihc 
front  or  convex  part  is  miivked  with  a  series  of  fine  punctures;  the  flflli 
joint  is  sparsely  but  deeply  punctured.    Length  3.6  mm. ;  .  14  inch. 

Middle  and  Western  Stales. 

In  specimens  from  Soutli  Carolina  and  Florida,  of  large  size,  the  pro- 
thorax even  on  the  flanks  is  smooth;  the  punctures  of  the  elytra  less  regu . 
l»r  and  larger,  the  surface  somewhat  rugose,  and  the  ventral  segments  are 
KUioolh,  tliefinh  is  transversely  concave  near  the  tip;  the  metaslemum  is 
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also  smooth,  as  is  nol  the  case  in  any  other  specimeDH  in  my  collecliini. 
r^nplh  4.5  mm.;  .18  inch. 

Two  very  small  specimcDS  from  Geoi^ia  have  the  disc  and  flanks  of  tli<j 
prothoras  ne&rlj  smooth,  and  the  ventral  segmentsaleo  smooth,  except  the 
fiflh,  which  U  verj  finely  punctured  and  surrotmcled  behind  by  a  marginal 
line,  but  not  transversely  impressed;  the  legs  are  brown.  Length  S.3  mm, : 
.00  inch. 

I  believe  that  these  forme  indicate  species  which  the  amount  of  material 
at  my  disposal  does  not  permit  me  to  distinctly  define,  and  which  I  shall 
therefore  abstain  from  naming.  Careful  observation  of  their  hnbits  and 
collection  in  quantity,  wbenpoBsible.  willenable  the  correctness  of  this  view 
ti>  he  tested  in  future. 

One  specimen  from  Texas,  sent  by  Mr.  BelAvge,  is,  however,  so  dift'erent 
as  to  require  specific  recognition. 

T.  T.  baxidium,  n.  sp. 

Dull  black,  with  a  bronze  tinge;  beak  strongly  punctured,  f^nt  nol 
rliauneled,  iranaverae  impression  feeble;  head  sparsely,  finely  punctured. 
Proihorax  deeply  but  not  densely  punctured,  not  longer  than  wide,  sides 
piirallel  behind,  obliquely  narrowed  in  front  of  the  middle,  scarcely  con- 
siricted  at  tip.  Elytra  at  tiase  very  little  wider  than  the  prothorax,  humen 
not  prominent,  slightly  wider  for  a  very  short  distance,  then  gradually  nar- 
rowed to  the  tip;  punctures  of  therowsdistant,  obsolete  behind,  Interspaces 
very  finely  and  sparsely  punctulate,  with  scarcely  perceptible  white  hairs 
in  th«se  punctulations,  and  in  the  punctures  of  the  rows.  Mesoetemum  and 
meiABtemum  coarsely  and  sparsely  punctured;  ventral  segments  sparsely 
but  gradually  more  deeply  punctured;  filth  with  a  rounded  impression. 
Length  4  mm.;  .16  inch. 

PHYRDBNUS  n.  g. 

The  form  Is  precisely  that  of  GoJH>lraehe(vi  anaglgptieuii,  bnt  the  peo- 
loial  canal  is  deep  and  temiinntes  in  the  niesoetemum,  which  is  e:(cavated 
ffir  almost  its  whole  length,  as  in  Crsplorhj/nrhat;  the  claws  are  broadly 
appendiculate  at  base. 

The  beak  is  as  long  as  the  prothorai,  slightly  compressed,  giblxius  ami 
suddenly  separated  from  thet^ontatbase;  the  antennal  grooves  are  oblique. 
as  in  Conotrachelui;  the  antennffi  inserted  one-fourth  from  the  tip,  rather 
slender,  funiclc  T-jointed;  club  elongate^val,  annulaled.  Prothonix  with 
very  large,  postocular  lobes,  concealing  the  eyes  in  great  part  in  re[K)Be. 
Eyes  coarsely  granulated;  large,  distant  above.  Side  pieces  of  metathorax 
moderately  wide,  distinct;  ventral  sutures  straight;  second  and  fifth  seg- 
nusnts  a  little  longer  than  the  third  and  fourth  separately.  Legs  rather 
^lender,  thighs  feebly  clavate,  not  toothed;  tibife  bent  at  the  base,  slender. 
feebly  mncronate  at  tip;  tarsi  with  third  joint  bilobed;  fourth  long  with 
divergent,  appendiculate  claws. 

1.  P.  tmdatuB,  n.  sp. 

Short  and  stout,  blackish,  densely  clothed  with  very  small  scales  forming 
a  dense  crust,  of  a  pale  brown  color,  varied  with  darker  on  the  proihorax. 
PBOC.  AMER.  piiiLos.  aoc.  XV.  SO.  iv 
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base  and  tip  of  the  elytra;  aauM,  erect  briatlM  are  intermixed,  forming 
tufla  on  the  prothorHS,  and  rows  on  the  elytra.  Prothorax  as  wide  aa  long, 
sides  parallel  for  two-thirds  the  length,  strongly  narrowed  in  front  and 
deeply  constricMd;  disc  oneven,  deeply  and  broadly  channeled,  with  four 
conspicuous  tnfU  of  black  bristles.  BIytra  at  base  nearly  twice  as  wide  as 
prothorox;  humeri  prominent,  rounded;  strin  not  very  distinct;  third,  fifth 
and  seventh  inlerspaces  slightly  elevated;  the  base  and  tip  are  dark  brawn, 
with  an  lutennedlate,  very  brood,  slightly  variegated  bond  of  pale  brown; 
there  is  also  a  short,  pale  line  at  the  base  of  the  third  interspace.  Beneath 
densely  puucttired;  punctures  of  first  ventral  segment  coarser.  Length 
4.6  mm.;  .18  inch. 

Missouri,  (Schuster);  Qeorgia,  Texas,  (Belfrage).  ThlsspeclesdiSerere' 
marltably  from  all  others  known  to  me  by  the  head  being  convex  behind, 
and  deeply  concave  lietween  the  eyes,  so  that  the  base  of  the  beak  i^ipears 
gibbouH.  judgtaig  (him  a  HB.  drawing  of  my  father,  this  is  Oryptorhynehm 
rimialui^Dej.  Cat. 

ORYPTOBHTNOHUS  111. 

The  species  are  numerous,  and  as  very  properly  suggested  by  Lacordaire 
need  subdivision  Into  several  genera.  The  peculiar  modifications  of  struc- 
ture noted  by  him  are  not  represented  In  our  (kuna,  and  the  species  men- 
tioned below  seem  to  agree  in  all  characters  of-  importance.  They  may 
be  divided  into  groups,  commencing  with  those  species  which  more  nearly 
resemble  in  form  Conotraektiv*. 

A.  Aniennie  slender,  second  Joint  of  funicle  as  long  as  the  first ;  3-7 
diminishing  gradually  in  length,  club  indistinctly  annukted. 

a.  Elytra  suddenly  wider  tlion  prothorax  at  base  ;  prothorax  carinate. 

*  Thighs  straight  beneath 8p.  1-3. 

**  Thighs  sinuate  near  the  tip Sp.  4. 

b.  Elytra  but  little  wider  at  base  tlian  tlic  prothorax  : 

*  Prothorax  strongly  constricted  at  tip Sp-  6-8. 

**  Prothorax  carinate.  feebly  constricted  at  tip Sp.  9. 

B.  Antennn  stouter,  funicle  with  joints  2-7  equal  in  length, 

gradually  broader,  club  very  distinctly  annuhkted Sp.  lO-U. 

Division  A— a*. 

The  species  of  this  division  bear  a  general  resemblance  to  ConolrtusMat 
in  consequence  of  the  elytra  being  suddenly  wider  than  the  prothorax, 
and  the  humeral  angles  prominent,  rectangular  and  rounded ;  the  sides' 
gradually  taper  behind.  The  prothorax  is  strongly  carinate,  gradually 
narrowed  fWim  the  base  forwards,  strongly  conslricled  near  the  tip, 
with  not  very  well-marked  postocular  lobes.  The  beak  is  slender, 
longer  than  the  prothorax,  curved,  cylindrical,  carinate,  and  striate  at  base. 
The  antenn»  are  elongate,  the  fUnicle  is  slender,  with  the  second  joint 
ns  long  as  the  flrat,  and  the  following  gradually  diminish  in  lengtii  and 
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beome  more  rouDded :  tbe  club  ie  scarcely  anniilated.  The  legs  are 
demler.  the  thighs  not  eta  vale,  with  a  feeble  indication  of  two  small  distant 
teeth,  which  became  evanescent  in  the  smaller  species.  The  tlbls  are 
stnight,  with  a  sudden  bend,  and  a  distinct  angle  in  some  species  on  the 
oater  edge  near  the  knee  ;  the  thlnl  tarsal  Joint  is  broodlf  bilobed,  and  the 
(burth  is  as  long  as  the  Sret,  rather  cUvate,  with  moderate  sized  divergent 
claws. 

The  species  may  be  tabulated  as  follows  : 
Black,  with  an  oblique  whil«  spot  on  each  elytron  :  tibiK 

angolated  at  base 2. 

Brown,  v»riegated  ;  tibite  not  angulaled  at  base 3 

3.  Larger,  thighs  feebly  biden  late 1.  Daroobtis. 

Small,  thighs  not  toothed 2.  bisicfitattia. 

3.  ProthoiAi  and  eljtr&  with  bunches  of  blacic  bristles. . .      3.  fusoatua. 

1.  O.  paroohua  Say,  Cure,  19 ;  ed.  Lee.  i,  286 ;  Cureulio  paroehui 
fierbet,  Kifer,  vii,  55  ;  tab.  99,  fig.  5. 

Middle  and  Western  States.  Closely  resembles  the  next  species,  but  is 
readily  distinguished  by  the  greater  siie  (6-8.5  mm. ;  .34-,36  Inch).  The 
IKO  femoral  teeth  are  smalt  and  distant. 

2.  O.  blBiffnattis  Say,  Cure.  19;  ed.' Lee.  i,  284;  C.  luotuo*u»  Boh., 
Sell.  Cure,  iv,  146;  ibid,  viii,  1,  848:  C.  MM»H«»Boh.,  ibid.  Iv.  180,.(flde 
Boheman). 

Middle,  Southern  and  Western  States,  to  Texas.  If  the  locaUty  of  the 
^aonym  last  cited  be  eorrccl,  it  is  also  found  In  Brazil.  The  thighs  are 
tometimea  entirely  unarmed,  sometimes  very  obsoletely  bidenticulatc. 
Length  3.6  mm. ;  .14  inch  ;  it  does  not  seem  to  vary  in  size,  but  the  white 
mark  of  the  elytra  is  sometimes  very  indistinct. 

C.  abliqaefatciatui  Boh.,  Bell.  Cure,  vili,  1,  349,  is  merely  a  more 
distinctly  marked  variety  in  which  the  oblique  spot  extends  trota  the 
Bcventh  to  the  second  stria,  becoming  a  band,  and  the  scattered  white  dots 
lie  more  conspicuous.    One  specimen  is  only  2.5  mm. ;  .10  inch  long. 

I  have  three  specimens  from  the  Middle  States  in  which  the  upper  sur- 
face is  clothed  with  brown  scales,  and  the  elytral  spots  are  more  distinct  ; 
tiie  humeri  seem  leas  prominent,  and  tbe  form  more  elongate.  It  seeuts  to 
be  C.  pamiltu  Boh.,  Sch.  Cure,  iv,  122.  It  is  probably  a  distinct  spedes, 
but  I  can  find  no  other  chsraeters  upon  which  to  separate  it,  tliau  those  I 
hsve  mentioned. 

3.  O.  ftisoatus,  n.  sp. 

Blackish  brown,  clothed  with  pale  and  dark-brown  scales,  and  bunches 
oferect  blackish  bristles.  Beak  moderately  stout,  aslongaatheprothorax, 
caiinate,  striate  and  coarsely  punctured  at  base,  then  naked  and  more 
Bnely  punctured ;  antennie  inserted  nearly  at  the  middle  of  the  beak, 
slender,  club  pubescent,  indistinctly  annulate;  head  punctured,  vertex  very 
finely  carinate.  Prothorax  as  wide  as  long,  strongly  narrowed  fW>m  the 
base,  rounded  on  the  sides,  constricted  in  front,  deeply  and  densely  punc- 
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lured,  carinate  ;  disc  with  three  conepicuous  tutU  of  bristles,  and  two 
emaller  ones  near  tUe  fh>nt  margin  ;  others  scattered  singly  ;  scales  lirown, 
wiih  three  narrow  indlBtinct  lines  of  paler ;  base  squarely  irnncale  each 
side,  prolonged  inui  a  distinct  angle  at  the  scutelluni,  wliich  i»  black- 
Elytra  one-third  wider  at  base  than  the  prothorax,  humeri  rounded,  pruiiii- 
nent,  sides  not  dilated,  but  parallel,  and  then  gradually  narrowed  behind, 
<;]otbed  mostly  with  pale-brown  scales,  darker  at  the  base  and  lip,  and  with 
a  broad  middle  band  sometimes  indistinct:  striee  fine,  punctured,  third, 
lidh  and  seventh  interspaces  more  elevated  ;  the  third  and  fidli  nppcar 
interrupted  on  account  of  crests  of  erect  blackish  bristles;  of  these  there 
are  three  long  onee  on  the  third  and  three  or  four  small  ones  on  the  Bttb  ; 
also  a  few  small  bunches  on  the  second  interspace.  Beneath  clothed  with 
pale-brown  scales,  deeply  and  densely  punctured  ;  thighs  slender,  not.  or 
obsoletely  toothed;  tibire  straight,  not  angulated  at  base  as  in  (7-  paroefiun 
and  bitignatu*.     Length  a.5  mm. :  .23  inch. 

Southern  and  West^'m  States.  ,  go  far  as  the  meagre  description  gii'en 
1iy  Say  goes,  ibis  species  agrees  well  with  his  C.  obliguui.  but  as  Boheiuao 
and  Say  agree  In  stating  that  that  name  l>elongB  to  the  species  called  bj-  the 
IVirnier  C.  umiroiu*,  I  do  not  feel  at  liberty  to  apply  it  to  the  present  one, 
for  which  I  have  adopted  the  Catalogue  name  of  Dejean.  If  our  fauna  lutd 
more  representatives  of  this  genus,  I  would  separate  this  as  a  distinct  divis- 
ion, differing  from  the  preceding,  not  only  by  the  tibin  and  stouter  lieak, 
but  by  the  ninth  elytra!  interspace  being  not  elevated,  and  bj  the  poat  - 
ocular  prothoracic  lobes  Ijeing  mure  prominent. 

Division  A— a**. 

The  single  species  representing  tliis  division  in  our  buna  is  of  rather 
liirge  size,  more  elongate,  and  less  Conotrachtlut-Mke  than  the  species  of 
the  preceding  division,  from  which  it  differs  chiefly  by  the  thighs  being 
deeply  sinuate  beneath  near  the  outer  end.  and  by  the  two  denticles  being 
near  together.  The  beak  is  stouter  than  in  C.  paroehui,  but  hardly  more 
R'>  than  in  C.  fuieatui,  carinate  and  striate  at  base:  the  antenna  are  inserted 
about  twodflhs  from  the  end;  thefunicle  is  slender;  second  Joint  as  long  as 
the  first,  the  others  gradually  shorter;  club  not  |>crccptiblyannulated.  Pro- 
thorax  rounded  on  the  sides,  strongly  narrowed  in  tVont,  and  feebly  con- 
stricted, postocular  lobes  not  very  distinct;  bososquarely  tnincatc  each  side, 
prolonged  into  a  distinct  angle  at  the  scutcllum.  Elytra  one-third  wider  at 
base  than  the  prothorax,  nearly  i>arallel  on  the  sides,  then  narrowed  to  the 
ti\i,  humeri  rounded,  less  prominent  than  in  the  first  division;  stris  com- 
jfosed  of  large  punctures;  third,  flflh,  and  seventh  interspaces  slightly 
elevated.  The  ventral  segments  are  very  coarsely  punctured,  and  the 
fifth  in  the  only  perfect  specimen  before  m;  has  a  very  deep  circular 
impression,  probably  sexual,  and  indicating  the  ^.  The  thighs  are  slender, 
with  two  smalt  approximate  teeth,  then  deeply  sinuate  near  the  tip:  the 
tiblte  are  straight,  and  rather  strongly  mucronate  at  tip.  suddenly  bent  at 
base  near  the  knee;  tarsi  as  in  the  flrst  division. 
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4.  O.  obllquuB  Baj,  Cure.  28i  ed.  Leo.  i.  294  (?);  6'.  vmbrotui  Boli.. 
SeU.  Cure,  iv,  116. 

Middle  Slates;  our  largest  species .  1  only  restore  the  name  of  Bny  to  thi^ 
insect  in  deference  to  tlie  Blaleuient  of  both  Say  and  Bolieman  thnt  tlie  two 
nwnes  represent  the  same  species.  My  own  preference  would  be  to  ignoR' 
Ihii  oaHertioa  altogether,  to  call  No.  S  0.  obliguui,  and  the  present  one  um- 
bnun*.  It  seems  to  me  to  be  n  case  of  confusion  of  two  species  by  Hr  Say. 
similar  to  that  recorded  in  the  genus  Calotoma;  when  by  not  obeerring 
Tery  obvious  differences,  he  sent  to  Dejean  under  the  name  of  O.  ealidnm. 
»  yery  distiact  species  aflerwards  described  by  tlie  latter  as  C.  8ayi. 

A— h». 
The  species  representing  this  division  in  our  fauna  are  of  un  elongalc- 
(ival  form,  with  the  elytra  at  Imsc  but  little  wider  than  the  prothorax ;  the 
humeral  angles  are  obtusely  rounded  not  very  prominent;  the  sides  are 
parallel,  then  obliquely  narrowed  to  the  tip.  The  prothorax  is  wider  than 
loDg,  much  rounded  on  the  sides,  narrowed  in  front  of  the  middle,  and 
v«ry  strongly  constricted,  postocular  loi>e8  broad;  thediBciscariiiate,  the  base 
bnwdiy  emarginate  each  side,  witii  the  angle  in  fh>nt  of  the  scutelliim  very 
small,  not  prominent.  Scutellum  small,  white,  Tlie  beak  is  as  long  as  the 
pnnliorax,  rather  stout,  somewhat  flattened;  the  antenna  are  inserted 
sNiut  ihe  middle  of  the  beak;  fliniclt'  slender,  second  Joint  as  long  as  llic 
tini;  the  others  gradually  diminishing,  club  elongate-oval,  annulated. 
Tbi^hs  slightly  clayate,  armed  with  a  single  tooth,  which  is  nearly  obso- 
leii-  in  the  smaller  species;  tibis  nearly  straight;  larsi  as  In  the  preceding 
liiviaions. 

The  !>ody  is  densely  clothed  with  small,  depressed  scales,  with  very 
shun,  slout  bristles  intermixed,  which  in  C.  apiculatut  become  spines. 

Tliurax  with  an  elongate  median  pale  spot 6.  obtentus. 

"    sides  broadly  pale,  disc  black -■• .  Q,  fbllax. 

SniHller,  eljlm  with  pale  transverse  iMnil 7,  mlnutlasimue. 

Alicroate  spaces  of  elytra  with  a  row  of  spines 8.  apioulatue. 

5.  O.  obtenttia.  Curculio  ebt.  Herbst,  Kafer.  vli,  3B,  pi.  9t),  fig.  t. 
Vegptorkynehu*  yptilon  Boh.,  Sch.  Cure.  iv.  tOO. 

Middle  and  Southern  States;  the  specimen  described  by  Herbet  was  evi- 
dently badly  preserved,  and  the  median  pale  line  of  the  protborax  had  A\»- 
«pp«ared;  normally  Ibis  line  is  wider  at  the  middle,  of  a  narrow  lozenge-  . 
sliape,  and  includes  a  daric  central  spot.  When  the  front  tiart  is  abraded  It 
issuTBes  a  Y-shape-  The  third  and  fifth  elytral  interspaces  arc  strongly 
elevBied;  the  femoral  lootb  is  quite  distinct.     Lengfh  B-St-7.6  mm,;  .W- 

«.  C.  ftiUax,  n.  sp. 

Elongate-ovsl,  block,  covered  wiiji  pale  brown  scales,  with  inlenni\ed 
short  bristles;  diecof  prothoraxandlai^  common  triangular  spot  on  elytra 
hlark,  Beakstrongly  punctured,  as  long  as  the  protborax,  flattened,  scan* - 
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\y  subcarinate,  with  u  Bmooth  narrow  median  tine;  antcnntt  brown  with 
eiender  fUnicle;  clnb  oval-acuminale,  annulated.  Prothonz  wider  than 
long,  narrowed  gradually  in  front,  broadly  rounded  on  tbe  sides,  strongly 
conetrict«d  near  the  tip,  deeply  and  densely  punctured;  very  finely  carlnate 
behind;  b«se  rather  strongly  bismuate,  medinl  angle  small,  distinct;  scut«l- 
lum  very  small,  covered  with  whit«  scales.  Elytra  very  little  wider  than 
prothotax  Bt  base,  humeri  rectangular,  slightly  rounded,  nut  prominent, 
sides  parallel,  then  obliquely  narrowed  to  the  tip;  strUe  composed  of  large, 
subqusdrate  punctures,  interspaceasomewhat  convex;  third  and  fifth  more 
elevated.  Legs  slender,  thighs  with  one  very  sm&ll  tooth;  tlbUe  straight, 
outer  edge  angulated  near  the  base;  larai  as  In  the  preceding  species. 
Length  4.3  mm. ;  .17  Inch. 

Illinois  to  Tezaa.  Thesizeof  the  tboradcand  elytral  daA  space  is  some- 
what variable;  it  may,  however,  be  stated  in  general  t«rms,  that  it  occupies 
nearly  the  whole  of  the  base  of  the  prothoTsx,  and  narrows  to  the  apex,  of 
which  it  covers  the  middle  third;  it  extends  on  the  elytra  fh>m  the  humeri 
obliquely  iMickwards.  ending  on  the  suture  about  the  middle;  in  other  spec- 
imens there  is  a  brown,  irregular  band  behind  It  and  connected  with  it, 
bnt  this  is  probably  produced  by  an  abrasion  of  the  scales.  The  body  be- 
neath is  densely  clothed  with  dirt  colored  scales. 

I  have  adopted  the  name  given  in  Dejean's  Catalogue. 
'  7.  O.  minutiaslmtis,  n.  sp. 

Oval,  moderately  elongate,  brown,  varied  with  blackish  spots,  clothed 
with  black,  brown  and  pale  scales;  the  latter  forming  an  elongate  baa*] 
spot  on  the  prothorax,  and  a  transverse  band  behind  the  middle  of  the 
elytra,  angulated  at  the  suture;  short,  stout,  erect  bristles  are  intermixed. 
Beak  stout,  flattened,  punctured,  naked  Trom  the  tip  to  the  middle  (anten- 
na not  seen).  Protborax  wider  than  long,  narrowed  gpadually  in  front, 
moderately  rounded  on  the  ^des,  strongly  constricted  near  the  tip,  uotcari- 
nste,  poetocular  lobes  nearly  obsolete;  base  very  feebly  bisinuate.  median 
angle  very  obtuse,  indistinct.  Scutellum  hardly  visible.  Elytra  very  little 
wider  than  prolhorax  at  base;  humeri  rounded,  not  prominent;  udes 
slightly  rounded,  then  obliquely  narrowed  to  the  tip;  striK  composed  of 
large  punctures,  which  are  concealed  by  tlie  scales,  so  tliat  the  striie  appear 
to  be  tine  and  impressed.  Thighs  unarmed;  tibiffi  straight;  ouleredgean- 
gulated  near  the  base;  tarsi  as  In  the  preceding  species.  Body  beneatli 
deeply  and  densely  punctured;  clothed  with  dirt  colored  scales.  Length 
2.5  mm.;  .lOinch. 

Virginia  to  Louisiana.  I  have  adopted  the  Catalogue  name  of  Dejeon  for 
this  very  pretty  little  species.  Col.  Moischulsky  gave  me  two  individuals 
ds  his  AcaiUi  pietui  and  faicievlalu*,  but  I  believe  that  (he  names  were 
never  published.  In  generic  characters  this  species  diflers  greatly  from 
Atallei,  though  somewhat  resembling  A.  clatatai  in  size  and  Ibrm. 

B.  C.  apioulatua  Qyll.,  Sch.  Cure,  iv,  131. 

Florida;  Messrs.  Hubbard  and  Schwarz.  Very  distinct  by  the  prothorax 
suddenly  and  strongly  constricted  near  the  tip,  and  by  tlie  erect,  stout 
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brisUeB,  or  ainnefl  which  an  sparsely  placed  upon  the  prothonz,  and  upon 
the  alternate  interapacea  of  the  eljtra.    I>ength  8.7  mm.;  .10  inch. 


The  body  U  elongaie-oval,  as  in  tbe  last  division,  fkim  which  this  diffen 
<M«fly  by  the  prothoras  being  feebly  constricted  near  tbe  tip. 

The  beak  is  more  slender  towards  tbe  tip,  and  not  flattened,  about  as  long  bs 
the  prothorax  and  moderately  curved;  the  antennm&re  less  slender,  though 
the  second  Joint  of  the  fiinlcle  is  as  long  as  the  first;  the  club  is  ova],  an- 
nnlated.  Prothorax  wider  than  long,  narrowed  In  th>nt  bom  the  base, 
ntoderately  rounded  on  the  sides,  feebly  constricted  near  the  tip,  with  dis. 
liuct  poetocular  lobes;  disc  strongly  carinate;  base  truncate  each  side: 
middle  lobe  acute,  very  distinct;  sculellum  Indistinct.  Elytra  very  little 
wider  than  the  prothorax  at  base;  humeri  rounded,  not  very  prominent: 
Bides  Bubsinuate,  then  narrowed  to  the  tip;  alternate  intervals  feebly  con- 
vex, with  tufts  of  erect  bristles.  Thighs  sinuate  beneath  near  tbe  tip. 
armed  with  two  distinct  teeth;  tibite  slightly  curved;  very  distinctly  mucro- 
nate;  tarsi  as  in  most  of  the  other  species. 

9.  O.  tristls,  n.  sp. 

Elongate Kival,  densely  clothed  with  dark  gray  scales,  with  Intermixed 
short  erect  bristles,  which  on  the  elytra  are  arranged  in  tufts  upon  the  al- 
ternate inteispacea.  Beak  more  slender  at  tip,  punctnred.  Prothorax 
deeply  anddeusely  punctured,  strongly  carinate,' formed  as  above  described. 
Elytra  indistinctly  variegated  on  the  ground  color,  tults  of  bristles  darker. 
Beneath  clothed  with  dirt  colored  scales,  densely  punctured.  Length  0 
mm.;  .20  inch. 

Middle  and  Western  States.  I  have  adopted  Dejeao's  name  for  this 
epecies. 

B. 

The  species  of  this  division  ditfet  from  all  those  above  mentioned  by  ilie 
elytra  more  oblong  In  form,  and  by  the  Joints  of  the  ftmicle  of  tbe  sn- 
tennte  3-7  being  equal  in  length,  and  gradually  wider;  the  second  Joint  is 
either  nearly  as  long  as  the  first  (obtongui),  or  very  distinctly  shorter;  the 
club  IB  small,  rounded-oval,  distinctly  an nulated.  The  prothorax  is  rounded 
on  the  rides,  a  little  wider  than  long,  narrowed  in  fhint,  not  strongly  con- 
stricted, with  the  postocular  lobes  feeble;  the  disc  Is  not  carinate.  Bcu- 
lellum  variable:  elytra  wider  at  base  than  the  prothorai,  with  the  humeri 
rounded,  not  prominent,  sides  parallel,  then  obliquely  rounded  to  the  tip: 
interspaces  somewhat  convex,  nearly  equal.  Legs  slender,  thighs  armed 
with  a  distinct  tooth  in  one  species,  whicli  is  olwolete  in  the  other;  tiblte 
nearly  straight 
Second  Jdnt  of  tbnicle  scarcely  shorter  than  first;  body 

mottled  with  gray  and  brown  scales 10.  oblongua. 

Second Jcrint  of  IHinicle  much  shorter  than  first ;  elytra  with 

alternate  interapaces  tessellated 11.  fsrratuB. 
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10.  O.  oblonsufi,  n.  sp. 

Oblonf^elougate,  black,  thickly  clothed  wiili  hrown  and  gray  scalesirr«g»- 
brly  intermixed;  back  o(  bead,  and  some  indistinct  lines  upon  proihorax 
pale.  Beak  as  long  as  protborax.  rather  more  slender  than  usual,  naked, 
-(lark-brawn,  punctured.  Antennte  brown;  second  Joint  or  Rinlcle  nearly 
as  long  as  the  flrst,  3-T  equal  in  length,  gradually  broader  and  rounded. 
Protborax  wider  than  long,  deeply  and  densely  punctured,  uol  carinate, 
narrowed  from  the  biwe,  rounded  on  the  sides,  moderately  constricted  near 
tl)e  tip,  base  each  side  truncate,  median  lobe  distinct.  Scutellum 
very  distinct,  clothed  with  brown  scales.  Elytra  one-founb  wider  than 
tlie  prothoivx.  humeri  rounded,  not  prominent;  sides  |)&raUel,  scarcely  per- 
ceptibly sinuate,  then  obliquely  rounded  to  the  tip;  striae  compoeed  of  ap- 
proximate punctures,  flttb  with  a  narrow  blackish  spot  behind  the  middle, 
interspaces  convex,  equal.  Thighs  with  a  distinct  obtuse  tooili,  and  front 
|iair  with  an  additional  small  denticle;  beneath  coarsely  and  densely  punc- 
tured, thinly  clotbed  with  large,  pale  scales.    Lengtb  0  mm.;  ,S3  tncli. 

Georgia  and  Texas,  two  specimens.  There  are  no  brisiles  intermixed 
with  the  scales. 

11.  O.  ferratusSay,  Cure.  28:  ed.  Lee.  i.2S6;  Boh.,Sch.  Cure.  ir.  143. 
Middle.  Southern  and  Western  States,     Easily  known  by  the  small  siitc. 

stout  funicle,  and  alternate  elytral  interspaces  ornamented  with  pale 
spots.  The  scales  are  intermixed  with  very  short  bristles.  Say  has  dt-s- 
cribed  the  elytra  as  striate.'  without  punctures,  but  the  description  of  Boli< 
t'lnan  is  quite  correct;  the  nirite  are  as  strongly  punctured  as  is  usual  in  the 
genus,  and  when  the  scales  are  removed,  are  seen  to  lie  quite  deep,  with 
convex  interspaces.    Lengtb  3.3  mm.;  .133  inch. 

ZABOELI8  n.  g. 

Tbc  species  of  tliis  genus  arc  rather  elongate  and  depressed,  coarsely 
sculptured,  pubescent,  and  sometimes  also  scaly.  The  beak  ia  long,  slen- 
der, slightly  curved,  cylindrical,  and  extends  almost  to  the  metastemum. 
The  anlennie  vary  with  the  species,  the  club  being  sericeous,  elongate  in 
one  species,  and  scarcely  annulated,  while  in  the  others  it  is  oval  and  aa- 
nulalcd.  The  ventral  sutures  are  deep,  and  the  first  is  slightly  sinuate;  the 
liret  ventral  segment  is  longer  than  the  second,  which  is  equal  to  the  Ibird; 
fonrth  and  fltlh  sre  also  equal  in  length.  The  cnesostemum  is  elongate, 
and  deeply  excavated  almost  to  liie  base.  The  thighs  are  rather  stout, 
armetl  beneath  with  a  small  tooth,  tibiie  broad,  compressed,  with  a  tow  of 
teeth  along  the  outer  margin  of  the  middle  and  hind  pairs,  which  Incomes 
indistinct  in  some  species. 

This  genus  seems  to  be  allied  to  Cnemargiii  and  EnteUi,  but  ditfets  (nc- 
cording  to  description)  by  the  toothed  tiblie;  this  character  is  an  extremely 
rare  one  in  Curcalu/nidir,  and  I  find  it  mentioned  by  Lacordaire  only  in 
one  instance:  in  Caemidopkorui  whicli  is  allied  to  ifagdiitie. 

The  species  may  be  dislinguislied  as  follows: 
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A.  Pubescence  long,  not  mixed  iritli  sckles: 

TiUa  very  coarselj  toothed L  ■enipea. 

B.  Pubeacenca  shorter;  tibije  feebly  toothed: 

Pubescence  erect,  intermixed  with  l&TKeacalM..   9.  equamitferak. 
Pubescence  prostrate,  squamironn 3.  irrorata. 

1.  Z.  serripea,  n.  sp. 

Oblong  oval,  black,  clothed  with  coarse,  erect,  brown  baits;  beak  densely 
punctured,  substriate  near  the  base,  tVontal  puncture  distinct;  head  punc- 
tnred.  Prathorax  wider  than  long,  narrowed  in  rront  ttxaa  the  middle, 
rounded  on  the  sides,  scarcely  constricted  at  tip,  which  ia  nearly  trur 
postocular  lobes  feeble;  disc  densely  and  coarsely  puneiured,  obsoletely 
carinate.  Scntellum  very  small.  Elytm  but  little  wider  than  the  prothi 
rai,  truncate  at  bftse,  rounded  behind  the  humeri,  which  are  closely  n| 
plied  to  the  base  of  the  prothorax;  striK  deep,  coarselyand  distinctly  punc- 
tured, interspaces  narrow  convex,  sparsely  puuctured.  Beneath  coarsely 
punctored,  tibis  with  a  IVinge  of  marginal  bristles,  and  5-7  large,  promi- 
nent teeth;  front  tlbin  obtusely  bidentate  near  the  tip;  apical  hook  distinct. 
Length  6  mm. ;  .33  inch. 

Cape  San- Lucas,  Lower  California;  Hr.  X&ntus.  The  pubescence  is  very 
like  that  of  Qipmutrim  ItUr,  but  rather  coarser.  The  fludcle  of  the  an- 
teniue  is  slender;  Joints  l-H  equal  Id  length,  club  small,  oval-acuminate 
and  aunalated. 

1  Z.  squamiffsra,  n.  sp. 

Lai^randof  the  same  form  as  the  preceding,  with  the  punctures  coarser; 
the  pubescence  shorter,  and  intermixed  with  oval  yellowish  scales.  Beak 
densely  punctured,  not  striate  at  base.  Prothorax  more  rounded  on  the 
rides,  slightly  narrowed  behind  the  middle,  finely  carinate;  elytra  with  the 
iDleivpacee  slightly  carinate.  Tibis  finely  serrate.  Length  7.7  mm. ;  .30 
inch. 

One  male,  Cape  San  Lucas;  Hr.  X&ntus.  The  funicle  of  the  autennte  is 
slender,  the  club  elongate,  scarcely  annulated;  this  fomt  of  club  is  proba- 
bly a  sexual  character. 

3.  Z.  Irrorata,  n.  sp. 

Eltmgate,  black,  pubescence  fine,  sparse,  prostrate,  suhsquamiform  and 
coUectedin  spots  on  the  elytra.  Beak  densely  punctured,  substriate  at  base, 
Aontal  puncture  distinct,  head  punctured-  Prothorax  not  wider  than  long, 
udes  parallel  behind,  rounded  and  obliquely  narrowed  before  the  middle, 
toreely  constricted  at  tip,  densely  and  coarsely  punctured,  with  averynar. 
tow,  smooth  dorsal  line.  Elytra  but  little  wider  than  the  prothorax, 
rounded  Just  behind  the  humeri,  then  nearly  parallel  on  the  sides;  stris 
composed  of  large  approximate  quadrate  punctures,  interspaces  narrow, 
punctured.  Thighs  armed  with  a  small  tooth ;  middle  and  hind  tibife  feebly 
serrate,  obtusely  bidentate  near  the  tip.  Body  beneath  coarsely  punctured, 
iparsely  dothed  with  pale  brown  scale-like  hairs.  Length  S-Q.ri  mm.; 
.S0-.25  inch. 

PRDC.  AMBR.  PHILOS.  BOC.  XV.  96.  io 


,  Google 


258  CURCCLIONID^.  (LeOrote- 

California,  Nevada,  nod  Colorado.  In  the  specimens  I  have  wen,  the 
fiinicle  of  the  antennK  is  leas  slender  than  in  the  two  preceding  species; 
the  club  is  oval-acuminate,  amall,  and  feebly  annulated.  The  legs  are  much 
less  coarsely  punctured  than  in  the  other  two  species. 

OOBLOSTBRNnS  Scfa. 
In  order  to  avoid  uoneceasaiy  multipllcadou  of  genera  in  a  seriea  as  yet 
so  imperfectly  systematized,  I  refer  to  this  genus  a  single  spcdea  bom 
Lower  California,  which  la  allied  to  Zateelu,  but  has  the  beak  stquter 
and  leas  elongated,  the  funicle  of  the  antennB  stouter,  the  club  small, 
oval -acuminate,  and  annulated.  The  legs  are  stouter,  the  thighs  armed 
with  an  acute  tooth,  the  tibite  compressed,  not  serrate,  furnished  on  the 
outer  margin  with  a  row  of  stiff  bristlee  ttom  the  middle  to  the  lip,  and 
and  rather  strongly  unguiculate  at  the  inner  apical  angle.  The  second 
ventral  segment  is  a  little  longer  than  the  third,  but  not  very  obviously 

1.  O.  blepldulua,  n.  sp. 

Elongate,  black,  clothed  with  shoit.  erect  brown  baira;  bead  and  beak 
densely  punctured,  the  latter  feebly  carinate  towards  the  base.  Protho- 
rax  a  tittle  longer  than  wide,  broadly  and  regularly  rounded  on  the 
sides,  more  narrowed  in  tVont  than  at  base,  disc  rather  flattened,  coarsely 
and  densely  punctured,  with  an  obsolete  smooth  dorsal  line.  Elytra 
elongate-oval,  a  little  wider  than  the  prothorax,  eltiw  wide,  irregularly 
coarsely  punctured,  four  inner  interspaces  on  each  narrow,  elevated,  tlie 
others  indistinct.  Body  beneath  and  legs  very  coarsely  punctured- 
Length  5.5  mm.;  .215  Inch. 

One  specimen.  Cape  San  Lucas,  Mr.  Xiintus.  A  little  more  elongate 
than  Zatctlu  irrorata,  and  quite  easily  recognized  by  the  characters  above 
given.  The  eyes  are  widely  separated,  and  in  repoee  are  almost  con- 
cealed. 

BABOPBIS  n.g. 

The  single  species  for  which  I  propose  this  genetic  name,  agrees  with 
the  two  preceding  genera  in  most  characters,  but  differs  eeaentially  in  the 
flrst  ventral  suture  being  more  distinctly  sinuate,  and  nearly  obliterated 
at  the  middle,  and  the  second  ventral  segment  as  long  as  the  two  follow- 
ing united.  The  beak  is  nearly  as  stout  as  in  Tyloderma,  and  the  eyes 
are  approximate  above;  the  funicle  of  the  antenns  is  slender,  7-jointed,  the 
second  joint  as  long  as  the  first;  the  following  are  shorter,  bnt  not  much 
thickened ;  club  small,  oval- acuminate,  annulated.  Legs  not  very  stout, 
thighs  feebly  clavate,  armed  witbasntall  acute  tooth;  tiblEe  moderately  com- 
pressed, not  as  wide  as  in  the  two  preceding  genera,  not  toothed,  terminal 
hook  small;  there  is  a  fringe  of  hair  on  the  outer  margin  towards  the  tip, 
as  in  CaloiUrnv». 

The  general  appearance  is  that  of  Tyioderma,  but  the  sculpture  resem- 
bles that  of  several  species  of  Sarin.     It  is  closely  related  to  the  Mexican 
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;  being  sinualc,  and  leae 

1.  B.  cribratufl,  n.  sp. 

Black,  rather  shining,  with  very  sparse  snd  Snc  pubescence  proceeding 
from  ibe  puuctuiea.  Beak  as  long  aa  the  prothorajt,  stout,  not  densely 
punctured,  punctures  becoming  larger  towards  the  base;  head  sparsely 
punctured.  Protliorax  oval,  longer  ttian  wide,  broadly  rounded  on  the 
ndes,  a  little  narrower  at  tip  than  base,  and  scarcely  constricled,  rather 
flattcneil,  very  coarsely  and  not  densely  punctured.  Elytra  elongate -oval, 
anmeri  acnte,  slightly  prominent  forwards;  Btri«  broad  and  deep,  catenate 
with  large  quadrate  punctures,  interspaces  as  wide  as  the  stris;,  with  a 
row  of  distinct  distant  pnuctures.  Beneath  vety  coarsely  and  distantly 
poncturcd,  punctures  of  the  8-5th  ventml  tegmenta  amaller.  Length  4  mm. ; 
.Iflioch. 

Kansas  and  Texas;  two  specimens.  A  very  distinct  and  ea^ly  recog- 
nised species. 

Tribe  XVI.    BveoPIHI. 

The  form  of  these  insects  is  quite  peculiar;  the  body  is  elongali;,  sub- 
rliomboidal,  the  first  and  second  ventral  segmen'ls  long,  the  remaining  ones 
ihon,  rarely  horizontal,  as  in  the  preceding  genera,  but  forming  an 
obliquely  ascending  surface.  The  pygidium  is  concealed  by  the  elytra  in 
our  epcdes,  but  Is  visible  in  some  foreign  genera.  The  eyes  are  large,  and 
not  concealed,  even  when  the  head  is  deflexed;  they  are  closely  approxi- 
mate on  the  front,  bnt  widely  distant  beneath  and  finely  granulated.  The 
heak  is  long  and  slender,  only  slightly  curved,  and  Is  received  in  a  deep 
prusicmal  canal,  which  in  some  species  does  not  extend  upon  the  meso- 
siemum,  so  that  the  end  of  the  beak  is  free,  as  iu  Conctrachtlui;  even 
when,  as  in  others,  the  mesusternum  is  excavated,  tlie  canal  is  open  and 
Dot  sharply  limited  behind.  Legs  slender,  front  cosk  elongated,  and  pro- , 
longed  Into  a  point  on  the  inner  side,  claws  simple,  divergent. 

Our  species  are  of  small  size,  and  represent  three  genera: 

Mesosiemum  declivous 2~ 

excavated PIAZtTRUS. 

i.  Veotntl  surface  obliquely  ascending OOP  TUBUS. 

nearly  horizontal AOOPTUS. 

FLiZUBtrS  Sch. 

I  refer  to  this  genus  three  small  species  which  ditfer  iW>m  Copturut  not 
imly  by  the  excavated  meaoslemum,  but  by  the  Ihigha  being  armed  be- 
neath with  a  small  but  distinct  tooth.  The  scales  are  smaller  than  in  Cop- 
tHntt,  and  some  of  them  are  elongate.  The  elytra  in  well  preserved  spe- 
cimens are  marked  with  a  sutural  common  white  spot  behind  the  middle, 
thoatih  in  P.  tub/iticiatwi  this  spot  is  much  less  conspicuous. 
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Protlior&x  about  as  long  as  widei  elytral  white  spot 
coDspicuous ; 

Elytra  but  little  wider  lliaD  pnitboras 1,  oallfomlons. 

Elftro  much  wider  than  prothorax 3.  ocitlatus. 

Prothorax  conspicuoUBly  wider  than  long.     Elytra 
much  wider  than  prothoras 3.  BubfCtsoiatiifi. 

IP.  oalifomicus,  □.  sp. 

Elongate-OTHl,  bUch,  abore  irre^larly  clothed  with  itnrrow  fulrous 
•csles,  mixed  at  the  sides  of  the  prothorax  with  white;  HCUtellum  black; 
elytra  with  a  common  autural  spot  behind  tlie  middle,  extending  to  the 
second  stria,  and  a  few  scattered  dots  while.  Beak  rather  stout,  finely 
punctured,  feebly  carinale  near  the  base;  ftwnl  very  narrow;  eyes  bordered 
beliind  with  pale  scales,  Prothorax  not  wider  than  long,  gradually  nsr. 
rowed  [>om  base  to  tip,  sides  straight;  disc  coarsely  densely  punctured,  dis- 
tinctly carinate.  Elytra  very  little  wider  than  tlie  prothorax,  elongate, 
humeri  oblique,  striee  well  impressed,  inteiBpacea  flat,  finely  punctured. 
Beneath  clothed  with  dirty  gray  scales;  thighs  distinctly  toothed,  hind  pair 
with  a  black  ring;  ti bite  with  a  enuill  terminal  hook;  ungues  rery  small. 
Length  3mm.:  .12  inch. 

Calaveras,  California;  Mr.  Crotch.  More  elongate  tlian  the  other  two 
species,  and  resembling  in  form  Coplurvt  opereulatui,  though  smaller. 

2.  P.  ooulatus,  CrypU/rhffnehv*  oevl.  Say,  Joum,  Ac.  Nat.  Be.  iii, 
SOS;  ed.  lee.  ii,  173;  Coptvrv$  tumut\  Dej.  Cat. 

Southern  and  Western  Stales,  The  sulural  white  spot  is  small  and  ex- 
tends only  to  the  first  stria.  The  upper  surface  is  thinly  clothed  with  ftil- 
Tous  hair-like  scales,  and  only  slightly  mottled.  The  prothorax  is  nearly 
ts  long  as  wide,  slightly  rounded  on  the  sides.  The  elytra  are  suddenly 
one-third  wider  than  the  prothorax  and  narrowed  behind.  Length  S  mm. ; 
.13  hich. 

3.  P.  BubfasoiatuB,  n,  sp. 

Rather  stout  in  form,  black,  thinly  and  irregularly  clothed  with  fine  white 
hair-like  scales,  forming  transverse  bands  on  the  elytra;  tlie  white  spot  is 
therefore  not  very  conspicuous.  Beak  brown,  outer  half  nearly  smooili. 
base  punctured  and  striata;  antsnnte  testaceous,  tVont  very  narrow.  Pro- 
tlioras  about  twice  as  wide  as  long,  narrowed  gradually  from  the  base, 
sides  feebly  rounded  behind,  and  very  slightly  sinuate  near  the  tip;  very 
coarsely  and  densely  punctured,  not  carinate;  the  white  scales  are  thinly 
placed,  and  form  three  broad  vittie.  Elytra  near  the  base  about  one-third 
wider  than  the  prothorax,  humeri  more  rounded  and  less  prominent  than 
in  P.  DCttlatui;  narrowed  beliind,  stri»  wide,  deep,  punctured,  interspaces 
narrow,  with  lines  of  while  pubescence,  so  interrupted  as  to  produce  three 
transverse  Hnds;  one  basal,  surrounding  a  humeral  dark  spot,  one  beliind 
the  middle,  and  one  near  the  tip;  these  bands  are  also  connected  along  the 
suture,  and  at  other  i>laces.    Beneath  thinly  clothed  with  gray  scales. 
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th^hsacute];  toothed,  hind  pair  with  an  indietiactdaikband.    Length  l.T 
mm.;  .07  inch. 

New  York,  one  specimen;  Hr.  Quei.  A  peculiar  species,  gomew])&t 
MiggesUve  of  Ceulorhgnehut.  The  elytral  stris  are  m  wide  and  deep,  that 
the  pattern  wtiich  is  rormed  by  white  hairs  on  the  interapacea  seems  to 
he  made  up  of  atsta  of  very  fine  white  lines. 

OOPTDRtJS  8ch. 
The  species  beloDging  to  our  fiiuna  are  small  and  elongate,  with  the 
elytra  only  a  little  wider  than  the  prothorax.  They  differ  from  the  typical 
apedea  of  tropical  America  by  the  femora  being  not  armed  with  a  tooth. 
We  hare  seen  alrea<ly  in  many  genera  that  this  character  is  quite  unim- 
portant, and  I  consider  it  unworthy  of  even  subgeneric  distinction. 
Our  spetnes  may  be  thus  tabulated: 

Second  )olnt  of  t\micle  longer  than  third 3. 

■■    not      '•  ■'     la 

S.  Front  moderately  narrow 3. 

"    TCry  narrow,  linear 9. 

3.  Mottling  of  upper  surface  not  very  distinct 4. 

"  "  "      very  conspicuous 6. 

4.  Larger,  less  densely  clothed  with  scales 1.  Operotilatus. 

Smaller,  more    "       "        "  "    3.  nanulita. 

-1.  Elytra  with  white  markings 6. 

each  with  a  large  duk  spot 7.  blnotattis. 

0.  Prothorax  coarsely  punctured 7. 

finely  punctured 0.  longialus. 

T.  *Body  more  slender 8. 

Body  rather  stout;  each  elytron  with  a  conical  pro- 
cess at  tip 3-  mammlUatUB. 

8-  Prothorax  less  narrowed  In  fW>nt 4.  adepersus.* 

"  less  elongate,  more  suddenly  narrowed 

in  front..... G.  querotis. 

0.  Elytra  with  (hlvous  scales  and  an  oblique,  dark, 

curved  band 8.  lunatuB. 

10.  Very  buibII,  elytra  brown  with  white  markings —  0.  minutua 

I.  O-  operculatua  Gyll.,  9cli.  Cure,  iv,  648  ;  Cr^torhynehw  op«re. 
S»r,  Joorn.  Ac  Nat.  8c.  Phik.  iii,  808;  ed.  Lee.  ii,  172. 

Western  and  Southern  States.  The  typical  form  is  of  larger  size  (.4  mm. ; 
.10  inch)  than  onr  o[li«r  species,  with  the  scales  not  very  dense  upon  the 
elytra,  so  that  tl»e  slrite  are  plainly  seen;  the  spots  of  paler  scales  are  few, 
sad  not  conspicuous. 
3.  O.  nanulus,  n.  sp. 

This  species  agrees  with  the  preceding  in  form,  color  and  sculpture,  but 
is  very  much  smaller,  the  prothorax  seems  a  little  more  elongate,  snd  the 
■  I  b>T«  lome  doubts  as  to  the  ipeclfla  dltrerenoe  between  C.  querctu  and  ad- 
•pernu.  but  for  the  present  It  seems  more  prudent  to  consider  tbem  as  cils- 
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aides  are  slighily  rounded  near  the  base;  the  scales  of  lUo  elytra  »re  com- 
pareUvely  larger  and  denser  and  there  is  no  distinci  pattern  of  paler  spotn. 
Length  3.3  mm.;  .06  Inch. 

OL-orgia,  Illinois  and  Texas.  The  paler  scales  In  well. preserved  individ- 
tials  are  condensed  so  u  to  give  the  appearance  of  three  vitta  on  the  pro- 
thorax,  and  to  leave  two  faint  dark  clonds  on  each  elytron,  one  about  tlie 
midtlle,  the  other  near  the  lip,  separated  by  a  Butural  line  and  linilleU  by 
pale  bands. 

3.  O.  manunlUatus,  n.  sp. 

As  large  as  the  largest  specimens  of  C.  optreulatu*.  but  distinctly  broader; 
black,  clothed  with  large  oval  scales  of  a  light  and  dark  brown  color.  Beak 
densely  punctured,  subcatioaie;  fh>Dt  half  as  wide  as  the  beak.  Proihorax 
not  wider  than  long,  sides  feebly  rounded,  narrowed  near  the  tip,  and 
rather  strongly  constricted;  coarsely  and  densely  punctured,  with  a  large 
subquadrate  spot  of  white  scales  at  the  hind  angles.  Elytra  slightly  rounded 
on  the  aides,  suddenly  sinuate  near  the  tip,  and  then  broadly  rounded;  the 
tij)s  are  sejiaralelj  thickened  and  produced  Into  a  stout,  conical,  ascending 
process;  the  stride  are  punctured  as  usual,  and  the  interspaces  feebly  con- 
vex; the  color  is  mottled,  pale  and  dark  brown  and  white.  Beneath  the 
meiastemum  and  flrst  and  second  ventral  segments  are  covered  with  pale 
scales,  the  rest  darker;  second  ventral  with  two  tut>ereles  near  the  posterior 
mai^n,  about  as  distant  fVom  each  other  as  IVoin  the  side.  Length  4.1 
mm.;, 16  inch. 

Southern  California;  one  specimen  collected  by  Hr.  Hardy,  and  kindlj' 
given  me  by  Dr.  David  Sharp.  The  white  spots  of  the  elytra  are  as  fol- 
lows :  a  small  dot  at  the  base  of  the  sixth  interspace;  a  transverse  spot  on 
the  second  and  third  interspaces,  one-fourth  from  the  base;  immcdiately 
behind  this  spot  is  a  large,  dark  space;  a  smaller  transverse  spot  behind 
the  middle;  a  large  lateral  spot  opposite  the  flrat  ventral  segment,  and  an 
adjoining  small  spot  on  the  seventh  interspace;  the  apical  edge  is  alsii 
clothed  with  whitish  scales. 

4.  O.  adspereus,  n.  sp. 

Elongate,  black,  beneath  don»ely  clothed  with  dirty  whit«  scales,  alwve 
with  oohrcous  scali«,  varied  with  dark  brown  and  white  spola.  Head  and 
fW>nt  as  in  (T.  optreulatut;  antennce  pale  testaceous,  second  Joint  of  flinlcle 
longer  than  the  third.  Prothoras  longer  than  wide,  narrowed  and  feebly 
constricted  near  the  lip;  surface  coarsely  and  densely  punctured,  scales 
large,  rounded,  concealing  the  pimctures,  the  white  spots  are  three  at  the 
base  and  three  at  the  tip,  indicating  thus  three,  more  or  less  interrupted 
white  vitue.  Elytra  with  well  marked  punctured  strife,  and  Oat  inter- 
spaces; white  marks  conspicuous,  indicating  an  annular  basal  mark,  com- 
posed of  small  spots,  then  a  long  sutural  line,  and  two  oblique,  interrupted 
bands  behind  the  middle.  Hind  thiglis  with  an  indistinct  t)and.  Length 
8.3  mm.;  .13  inch. 

Texas;  four  specimens.    The  scales  itrc  as  large  as  in  C.  optrcalatat. 
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A  ■peclmea  fWim  Owen 'fi  Valley,  Callforniii  (Dr.  Horn),  is  mucli  less  con- 
spicuously colored. 

3-  O.  4U«rcufl  Qyll.,  Sc)i.  Cure,  iv,  G50;  Zygopt  qutreui  Suy,  Cure.  20: 
ed.  Lee.  1,  286. 

Middle  Stales;  two  specimens.  The  aniennw  in  thie  species  are  dark  or 
pioeous;  the  scales  are  smaller  Iban  In  G.  optreutatui.  The  protborax  is 
less  elongate,  and  is  rather  suddenly  narrowed  near  the  tip;  it  is  coarsely 
punctured  and  marked  wltli  three  white  basal  spots,  the  side  ones  being 
larger.  The  eljlral  pattern  seems  to  be  the  same  as  In  C.  adiptriut,  but  is 
partly  abmded  in  my  specimens,  and  it  apparently  differa  fVom  tliat  species 
chiefly  by  the  darker  aniennce  and  less  elongate  prothoros. 

6.  O.  loniTUIue,  n.  sp. 

Elongate,  brown,  beneath  densely  clothed  with  while  scales,  head  and 
base  of  beak  also  densely  clothed  with  while  scalce;  frout  narrower  than 
in  C.  0p«retiIa(ui;  beak  rather  sloul,  black,  nearly  smooth;  antennee  pale 
testaceous,  second  joint  of  tbniclc  longer  tlian  third.  Prolhorax  evi- 
dently longer  than  wide,  scarcely  narrowed  in  front,  feeblv  constricted 
nuu  the  tip,  rather  finely  granulate- punctate,  with  three  small  basal,  and 
two  discoidal  spots  of  white  scales.  Elytra  densely  clothed  with  brown 
scales  and  a  pattern  of  while  markings,  consisting  of  an  irregular  oblique 
band  th>m  the  humerus  to  the  middle,  and  a  less  oblique  one  behind  the 
middle,  united  with  the  former  at  the  suture;  there  are  also  scattered  dots 
of  while  scales.  Legs  banded  and  speckled  with  brown.  Length  2.3  mm., 
.09  inch. 

California  (Geyseis),  and  Utah  ;  Canada,  Petiii.  The  scales  of  titis 
are  mncb  smaller  than  in  the  preceding  and  following  species. 

7.  O.  biitotatus,  n.  sp. 

Black,  densely  clothed  with  dark  gray  scales,  which  are  small  on  the 
protborax,  and  large  on  the  elytra,  upon  each  of  which  is  a  very  large  sub- 
quadrate,  blackish  brown  spot.  Head  and  base  of  beak  clothed  with  scales: 
beak  and  antenuK  black;  fh)nt  narrower  than  in  C.  opereulatv*.  Protbo. 
rax  scarcely  longer  llian  wide,  slightly  narrowed  in  front,  very  feebly  con- 
stricted near  the  lip,  densely  and  deeply  punctured,  punctures  concealed  by 
Hmall  rounded  gray  scales.  Elytra  with  deep  punctured  slriie  and  some- 
what convex  inlerepsces,  densely  covered  with  larger  rounded  gray  scales; 
«»ch  with  a  large  spoi,  covered  with  dark  brown  scales,  occupying  nearly 
the  middle  third  of  Ihe  surface,  and  extending  fh>m  the  first  or  second  stria 
to  the  eighth-     Length  3.5  ram, ;  .10  inch. 

Pennsylvania  and  Texas:  two  specimens. 

S.  O.  luoatuB,  n.  sp. 

Blackish  brown,  headandbaseofbeakclothedwlih  white,  luir-like  scales, 
beak  more  slender  than  usual,  smooth,  front  vtry  narrow,  linear;  antenns 
■early  black,  second  joint  of  I\inic1e  longer  than  third.  Prolhorax  longer 
ihanwide.  slightly  and  gradually  narrowed  in  front,  side  scarcely  rounded; 
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ooarself'  uid  densely  punctuTcd,  clothed  wltb  large  brown  scales,  and 
sprinkled  nith  paler,  with  two  large  basal  spots  of  dirty  wbite.  Elytra 
with  deep  punctured  stris,  clotiied  with  yellow  and  grayscales,  with  a 
curved  band,  extending  {torn  the  humeri  to  behind  the  middle,  then  curv- 
ing forwards  and  meeting  the  suture  at  the  middle,  thtis  forming  on  each 
an  oblique  lunule  of  dark  brown.  Benealb  densely  clothed  with  large, 
yellowish  and  grayish  scales,  legs  slightly  speckled  with  daric;  thighs  as  in 
the  other  species,  unarmed.    Length  2.5  mm.;  .10  incli. 

California;  one  specimen,  collected  by  W.  H.  Pease,  probably  si  Stin 
Francisco. 

6.  O.  mlnutiiB.  Eeeoptvi  minutug  Lee.,  Ann.  Lye.  Nat  New  Yoric,  i. 
171.  pi.  11,  flg.  8. 

Easily  known  by  the  small  size  and  different  style  of  coloration,  which  is 
well  repreEenled  in  the  figure  given  by  my  father,  as  above  Ciled. 

The  beak,  aniennK,  legs  and  elytiu  are  reddish  brown,  the  latter  with 
deep  sttiBe,  and  lines  of  white  narrow  scales,  forming  a  broad  basal  band, 
an  oblique  band  behind  the  middle,  and  anarrowapical  margin;  the  suture 
is  also  white,  but  intemipied  about  the  middle.  Beneath  and  legs  rather 
thinly  clothed  with  narrow  white  scales.  The  head  and  prothorax  are 
darker  than  the  elytra,  the  latter  is  deeply  punctured,  with  a  lateral  villa 
and  a  small  ante-scutellar  spot  of  white  scales.  The  eyes  are  very  large, 
the  fVont  extremely  narrow.    Length  2  mm. ;  ,08  inch. 

Soutliem  States.  DilTers  from  all  the  preceding  by  the  second  Join)  or 
the  Amicle  of  the  antenna  not  longer  then  the  third. 

AOOPTUS  n.  g. 

This  genus  differs  (Vom  Coptarti»  by  the  ventral  surface  being  neHrly 
horizonial,  the  segnienis  much  less  unequal,  and  thesuturesnearlyatmight, 
as  in  Zygopt.  It  is  esseniially  different  from  that  genus  by  only  the  Hrst 
Joint  of  the  ftiQicle  of  the  antenne  being  elongated,  and  by  the  py^dium 
being  covered  by  the  elytra.  The  mesostemum  is  long,  flat,  and  slightly 
declivous. 

The  second,  third  and  fourth  ventral  segmenis  are  nearly  equal,  and  tlir 
fifth  is  slightly  longer,  and  broadly  impressed  in  the  specimen  examined. 

1.  A.  Buturalls,  n.  sp. 

Elongate,  subcyllndrical,  black,  sprinkled  with  small  whitish  scales, 
forming  two  very  indefinite  bands  upon  the  elytra.  Beak  as  long  as  the 
proihorax,  cylindrical,  curved,  punctured,  slightly  carinate  behind,  without 
scales,  except  at  the  base;  eyes  very  large,  front  extremely  narrow,  lintntr; 
head  clothed  with  scales.  Protliorax  wider  than  long,  sliglilly  rounded  on 
the  sides,  narrowed  in  front,  where  it  is  broadly  constricted;  densely  punc- 
tured: dorsal  line  elevated,  reaching  neither  base  nor  tip.  Blytm  a  littlc 
irider  than  the  prolhorax,  inipresHetl  near  the  base;  strite  deep,  int«rspnceii 
flat,  densely  punctured:  scales  scattered,  more  condensed  in  two  transversa 
bands,  in  front  and  behind  the  middle:  scutellum  and  sutural  line  as  tbr  as- 
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one-foonli  the  length,  densely  clottied  with  while  scales;  legs  slender, 
spusely  clothed  with  scales;  thighs  feebly  toothed,  the  hind  pair  more 
diBtinctlyiantennEBblaclc,  rather  slout,  first  Joint  only  of  fnnicle  elongated. 
Ijcngth  8,8  mm.;   .15  inch. 

New  York;  eeveml  specimens  in  Mr.  Ulbe'a  collection,  of  whicli  lie  has 
kindly  given  me  one. 

Tribe  XVII.    TACBT««aiiii. 

This  tribe  contains  a  few  small  speciee,  which  in  form  and  cliaractcrs  are 
among  the  strangest  IngectB  of  the  fomily.  The  body  is  broadly  ovate,  rather 
depressed  above,  and  ornamented  with  luda  of  hair;  the  prothoraic  is  com* 
paratively  small,  much  narrowed  in  tVont.  The  head  is  small,  the  eyes 
large,  and  the  front  very  narrow,  as  in  Zygopini;  the  tieak  is  rather  short 
and  stont,  ss  in  certain  Ceularliynehini,  and  retracted  upon  the  prosternum. 
bat  the  antenrueare  straight,  inserted  near  tlie  base  of  the  beaii,  not  genicu- 
late, and  the  first  joint  (scape),  is  no  longer  ttian  ttie  second ;  this  is  followed 
b;flve  short  Joints,  gradually  increasing  in  width;  lheclubiseloDgate*oval. 
distinctly annulated.  Thefh>ntcoxnareBub-conical,  prominent  and  widely 
eepMUed,  so  as  to  leave  a  space  in  which  the  l>eali  rests  when  reiracied. 
The  middle  coue  are  about  three  times  more  separated  than  the  (hint  coxk. 
and  the  meaoatemum  ia  very  short,  transverse,  and  perpendicular  to  Ihe 
general  surface  of  the  metastemum,  which  is  still  wider.  The  side  pieces 
of  the  meBostemum  are  large  and  distinct,  those  of  the  metastemum  are 
narrow.  The  hind  oowe  are  oval,  more  widely  separated  than  in  any 
other  tribe  known  to  me,  and  near  the  side  margin  of  the  elytra.  The  first 
and  second  ventral  segments  are  very  large  and  connate;  the  third  and 
foarth  very  short ;  the  flfUi  is  nearly  as  long  as  the  second,  rounded  behind. 
The  pygidium  is  exposed,  and  suddenly  declivous  at  lip,  presenting  the  ap- 
pearance of  an  anal  segment  in  both  sexes.  The  ftont  and  middle  legs  are 
Blender  and  moderate  in  length,  the  tibite  armed  with  a  terminal  hook; 
thethirdJointofthetaTBiia  very  widely  dilated,  the  fourth  joint  as  long  as 
the  first,  with  divaricate  and  appendiculate  ungues.  The  hind  legs  are 
mnch  longer  and  stouter,  so  as  to  clasp  the  leaves  upon  which  the  insect 

The  geographical  distribution  is  remarkable ;  a  few  spedes  of  Tathygonu* 
in  America;  one  spefdes  of  IHnorhopala  in  Birmah.  This  fact,  and  tlic 
extraordinary  characters  above  detailed,  indicate  the  preservation  of  an  an- 
dent  form,  which,  although  having  tlie  affinllleH  I  h^ve  mentioned,  is 
equally  out  of  place  in  any  poeitton  in  >t  linear  arrangement. 

TAOHYOONUS  Sch. 

The  characters  of  this  genua  are  sufficiently  exposed  in  the  description 
of  the  tribe,     Ourspeclea  are  four,  which  may  be  thus  distinguished: 
A.  Hind  thighs  armed  with  several  long,  acute  spinulea  or  teeth;  hind  til>. 
is  flattened  and  curved,  feebly  toothed  on  outer  margin. 
PROC.  AMBB.  PRtLOS.  SOC.  XV.  96.  2h 
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Pubescence  grsy-brown  and  black,  tufted 1.  Leoontei. 

B.  Hind  thighs  less  stroagly  tootlied,  hind  tibite  Blender. 
Black,  thinly  pubescent    with  stiff,  erect  hnir:    a 

white  HUtursl  spot  near  tlie  middle 2.  oeDtraUs- 

Pftle  brown,  varied  with  dusky,  elytra  with  four 
black  Hpots,  pubescent  with  erect  hair,  and  with  a 

central  white  sutural  spot;  hind  legs  dark 3.  tardlpea. 

Smaller,  brown,  varied  with  dusky;  elytra  with  a 
more  elongate  wbite  sutural  spot ;  hind  lege 
brown 4.  fulvipee. 

1.  T.  Looontel  Ojll,,  Sch.  Cure,  i,  812;  Sturm,  Cat.  1W3.  352;  pi-  6,  f.  1 ; 
Zimro.,  Qerm.  Zeilschr.  ii,  455.  (habits);  T.  horridiu  Chttvr.,  Oner.  Icon. 
R^gne  An.  156,  pi.  38,  f.  B. 

Maryland,  southward  to  Texas;  found  on  the  leaves  of  young  oaks,  on 
the  under  surface  of  which  the  Insect  sits,  and  fiills  to  the  ground  when 
appruached,  as  observed  by  Zimmermann.  The  hind  legs,  though  lung 
and  powerftil,  are  not  saltatorial.  as,  indeed,  is  evident  ftom  their  fonn 
and  position;  but  being  widely  separated  and  capable  of  lateral  exlen- 
sion,  they  give  to  the  insect  a  grasping  power  which  is  very  great  in 
proportion  lo  iis  small  size.  The  curious  movements  in  which,  when 
about  lo  alight  it  turns  itself  back  downwards,  and  seizes  the  leaf  with 
the  elongated  curved  hind  legs,  are  very  well  described  by  Zimmer- 
mann, in  the  passage  al>ove  cited. 

S.  T.  oenta^lls  Lee,  Trans.  Am.  Em.  Boc.  ii,  55. 

Raton  Mountain,  Colorado,  on  Shut  arotnatittim.  The  liind  thighs 
ore  rather  serrulate  llian  toothed,  the  hind  tibite  arc  stniighi,  not  flat- 
tened. The  color  Is  uniform  black,  the  elytral  striK  arc  somewhat  con 
flised,  and  the  white  spot  la  very  small. 

K.  T.  tardipes,  n.  sp. 

Pale  brown,  head,  middle  ofprothorax,  bo4ly  beneath,  hind  legs  in  part. 
sculellum,  and  four  large  spots  on  the  elytra,  blackish.  Body  above 
thinly  clothed  with  long,  erect,  gray  hairs;  prothorax  not  densely  punc- 
tured, with  a  tuft  of  floe,  sott,  whitish  hair  at  the  bnsal  angles-  Elytra 
with  rows  of  deep  subquadrate  punctures,  interspaces  narrow  convex: 
with  an  angulated  sutural  spot  in  front  of  the  middle,  of  soft,  while  hair, 
and  a  few  scattered  small  tufls  of  [be  same;  each  elytron  with  a  large, 
dusky  spot  on  the  humerus,  and  a  smaller  round  one  near  the  tip.  Be- 
neath strongly  punctured,  pubescent  with  erect  hair,  sides  of  trunk  with  a 
llneofsot>.  whitish  hair.     Length  3.3  mm.;  .09  inch. 

Texas;  one  specimen  given  me  by  Mr.  W.  Julich;  one  also  in  the  col- 
lection of  Dr.  Horn.  The  hind  thighs  are  blackish,  finely  sulwerrate  be- 
neath; the  hind  tiblce  are  lunger  tiian  the  tarsi,  pale  towards  the  tip.  not 
flattened,  slightly  curved,  finely  suliserrate  on  the  outer  side:  tarsi  brown. 

4.  T.  fulvlpea,  n.  sp. 

Brown,  feet  uniform  reddish  tcs'aeeons.      Body  nl>ove  thinly  rluihed 
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with  long,  erect,  gray  hairs;  protLor&s  spAraely  and  coarsely  puncturetl. 
with  a  tuft  of  white  hair  at  ihe  basal  aogles.  Elyira  with  regular  stritu 
composed  of  large  puDctures;  Inlerspaoes  narrower  Ihan  in  T.  iardipei;  an 
eloagate  sutural  apot  of  white  lialr  in  fh>nt  of  the  middle.  Hind  tbighs 
with  about  four  amall  teeth  on  the  under  aide;  hind  llbue  comparatively 
shorter  than  in  T.  tarifipM,  not  serrate  on  the  outer  edge.  Length  1.6  mm. ; 
.07  inch. 

Illinois;  Dr.  Horn.  Smaller  than  the  smallest  T.  eentrab't,  with  (lie 
rows  of  elytra!  puncttires  more  regular,  and  ibe  while  spot  more  elon- 
gated. 

Tribe  XVIII.    veijtoiihtnchimi. 


This  numerous  tribe  codbIsIs  of  small  species  of  broad  form,  wllhthe 
beak  and  pectoral  grooTe  varying  accotdhig  to  genus.  They  are  distin- 
guished fK>m  all  the  preceding  tribes  with  distant  front  coxie,  by  the 
pygidium  being  perpendicularly  detlexed,  and  marked  with  a  deep  exca\-H- 
tion  (Monongchtu),  or  with  a  contiuuation  of  tlie  acute  lateral  margin  of 
the  ventral  segmenis,  against  which  Ihe  apical  margin  of  the  elyira  rests. 
lo  the  latler  case,  ihe  upper  part  of  the  dorsal  segment  is  finely  carlnate; 
in  both  cases,  the  anal  segment  of  ihe  (^  extends  in  IVoni  of  the  excavation 
or  transverse  line.  In  all  the  genera  the  coriaceous  sulural  margin  of  ihe 
left  elytron  is  much  wider  Ihan  in  any  genera  of  llie  Cryptorbynchoid 
series,  Including  Zygopini. 

The  antenna  are  geniculate  as  usual,  inserted  about  Ibe  middle  of  llie 
beak;  the  Amicle  is  6-T-jointed,  and  the  club  oval-pointed,  pubescent  and 
annnlated.    The  side  [neces  of  the  mesosiernum  are  usually  visible  tVom 

They  may  be  divided  into  four  groups,  the  first  of  whicli  indicaus  more 
properly  a  sub-tribe. 

A.  Pygidium  without  transverse  line  for  reception  of  tip 

of  elytra;  pectoral  groove  esiending  upon  the 

melastemum Mvnonycbi. 

B.  Pygidium  with  line  for  reception  of  tip  of  elyira. 

and  carinale  In  ftxint  of  the  line: 

Pectoral  groove,  extending  behind  the  ))roeternum. .  t'oplindva. 
Pectoral  groove  anterior,  somelimes  effiiced. 

Beak  long  and  slender VaMtarkriiciii. 

Beak  stout,  usually  short Fhy  tobii- 

Qroup  I.  HonoBjehl. 
A  single  genus  consliiutcs  this  tril)e.  Tlie  species  are  of  broad  fonu,  and 
larger  than  any  others  In  the  tribe,  and  are  easily  distinguished  by  the  pygid- 
inm  not  being  carlnate  in  front,  and  witli  no  transverse  line  fbr  the  reception 
of  the  tip  of  the  elytra;  the  declivous  exposed  portion  is.  however,  gibbous 
at  the  upper  part,  surrounded  with  an  impression,  distinctly  margined  In 
the  male;  in  the  female  tliere  Is  a  small,  verj'  deep  excavation,  surrounded 
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hy  a  thickened  msTgio.  The  eyei  are  partially  covered  when  the  head  is 
deflexed,  and  the  beak,  which  is  long  and  cylindrical,  rests  In  a  deep 
groove  extending  through  the  pro-  and  mesoitemum,  into  the  metaster- 
niim,  where  it  is  sharply  limited.  The  side  pieces  of  the  meao-  and  meta- 
sternum  are  very  large.  The  ventral  sotures  are  curved  at  the 
fides;  the  flrst  segment  is  as  long  as  the  metaslemum,  thesecond  is  shorter, 
third  and  fourth  together  equal  to  the  second;  fifth  nearly  as  long  u  tiic 
first,  truncate  and  impressed  In  the  male.  Legs  slender,  thighs  slightly 
clubbed,  tibiie  obliquely  Mnged  at  the  tip,  terminal  hook  very  small  at  the 
innerangle.  Tarsi  with  the  third  Joint  very  broad,  bilobed;  fourth  Joint 
small,  with  a  single  claw. 

HONONYOHUS  Germ. 

The  genus  is  Bulflciently  defined  by  the  characters  of  the  group.  One 
species  occurs  in  our  fauna;  otherwise  it  is  represented  by  six  species  in 
Europe,  Northern  Asia,  and  one  in  the  Cansiy  Islands. 

1.  U.  TUlpeoulus  Boh.,  8ch.  Cure,  iv,  309;  Rhgnehtenat  nulp.  Fabr., 
8y«.  El.  ii.  450;  Oliv.,  Ent.  v.  No.  83,  139,  pi.  29,  f.  487;  Say,  Cure  80; 
ed.  Lee.  I,  286  (habits). 

Canada  U>  Georgia,  on  Iris.  Say  states  that  it  also  occurs  on  the  flowers 
of  Ctanothut  amtrleanKt,  and  Verhoieum  thaptut  in  July. 

Group  II.    voeiiodMi. 

In  the  species  of  this  group  the  eyes  are  partially  covered  by  postocular 
lobes,  when  the  head  is  deflexed,  and  the  pectoral  groove  extends  into  or 
beyond  the  mesosternum.  the  beak  is  long  and  cylindrical.  The  side  pieces 
of  the  meso-  and  metastemum  are  large  and  wide.  The  ventral  sutures 
are  curved,  and  the  flrst  is  as  deeply  impressed  as  the  others;  the  second 
segment  is  shorter  than  the  first;  third  and  fourth  still  shorter,  fltlti  nearly 
as  long  as  tb«  flrst.  The  pygidium  is  perpendicularly  deflexed,  marked 
with  an  elevated  angulated  line  for  the  reception  of  the  tips  of  the  elytra, 
in  ttoal  of  which  it  is  carinated.  The  third  joint  of  the  tarsi  is  very  broad 
and  bilobed,  the  fourth  is  as  long  as  the  flrst,  with  two  claws,  which  are 
clen,  or  toothed. 
The  following  genera  are  represented  in  our  buna; 

Tibiffi  flattened,  toothed  on  the  outer  ude 3. 

"    slender,  not  dilated  nor  grooved 3. 

3.  Pectoral  grooveextendingtothemetaetemum....        OBAPONIUS. 
not  extending  to  the  metaslemum  ONBMOQONU'S. 

3.  Body  broadly  ovate,  elytra  suddenly  wider OdHJO'DEB. 

■•    pyriform,  elytra  gradually  wider. AOAIiLODXS. 

ORAPONnrs  n.  g. 

A  single  spcdes  which  differs  remarlcably  from  Casliodat  by  the  tibiie 
being  Battened,  dilated,  angulated  on  the  outer  margin  near  the  base,  and 
brottdly  gTOored  externally  for  the  partial  reception  of  the  tarsi.  It  has.  in 
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Addition,  the  pectoral  gioove  prolonged  to  the  poelerior  margin  of  tlie 
meustemum.  The  Ainicle  of  the  antennte  tg  aleoder,  and  coasbts  of 
•even  joints,  of  which  the  second  is  as  long  as  ihe  thre«  following,  Tlie 
daws  ai«  anned  with  an  acute  tooth,  half  as  long  as  the  claw. 

1.  O.  inaquBlis.     Ceutorhgnehti*  inaq.  Say,  Cure.  20;  ed.  Lee.  i.  286. 

Middle,  Southern  and  Western  States.  Easily  known  by  the  broad 
form  and  dark  color;  the  prothorax  has  four  large  tubercles,  of  which  the 
«uter  ones  are  acute;  the  doisal  canal  is  prolonged  to  Ihe  apical  mai^n, 
which  is  slighlly  emarginated  thereby.  The  alternate  interspaces  of  the 
elytra  are  more  elevaied  and  somewhat  uneven,  as  in  certain  Conotraekeli. 
Length  3,7  mm. ;  .11  Inch. 

ONSMOOONnS  n.  g. 

The  tibixof  one  species  are  so  different  fh>m  those  of  the  aibkt  Cixliodtt, 
that  I  am  obliged  to  regard  It  as  a  separate  genus.  They  are,  namely, 
much  flattened  and  dilated  externally,  so  as  to  form  a  large  angle  near  the 
knee.  The  outer  apical  angle  of  the  tW>nt  tiblK  is  prolonged  In  a  toothed 
piocees,  aa  in  Caliodti,  and  the  other  tlblte  are  obliquely  truncate  and 
fringed  ejctcmaljy.  In  other  respects  this  genus  agrees  with  Caliodet;  (he 
pectoral  groove  is  not  prolonged  intothemetasternum,  as  in  Crapom'ut,  nor 
are  the  tlbis  grooved  eiiemally  for  the  reception  of  the  tarsi.  The  thighs 
are  not  toothed,  and  the  claws  are  armed  with  a  short  tooth,  not  cleft,  as  in 
Caliodet. 

O.  epUobll,  Cure,  epilobii  Payk.,  Faun.  Buec.  Ill,  2S9:  Rhynehanvi  ep. 
Oyll..  &c.:  Cml\o4tt  ap.  Qyll.,  Sch,  Cure,  iv,  S88,  &c. 

Widely  dlffiised  in  Europe,  fW>m  Scandinavia  to  Austria,  I  have  a  spec- 
imen from  Oreat  Slave  Lake,  and  one  fTom  British  Columbia,  which  seem 
to  be  the  same.  Apart  from  the  generic  characteis  aljove  given,  this  spe- 
cies ia  easily  known  by  thu  interspaces  of  the  elytra,  rough  with  Bmall 
acut«  tubercles  ;  near  the  base  there  is  a  small  cruciform  white  Spot, 
formed  by  the  Junction  of  a  short  sutural  line  with  a  transverse  one,  which 
extends  to  the  thtnl  stria.    Length  S.2  mm. : ,  136  Inch. 

OCELIODEtS  Sch. 
In  this  genus  the  tlblte  are  slender,  not  flattened  nor  toothed  on  the  outer 
margin,  but  the  front  pair,  in  some  species,  are  prolonged  at  the  outer 
apical  angle  into  a  short  process,  which  is  toothed  on  the  lower  edge.  The 
pectoral  groove  extends  as  fkr  as,  but  not  upon,  the  metastemum.  The 
claws  are  nearly  cleft,  the  inner  parts  being  almost  contiguous,  as  in  most 
species  of  AiUho-Mmut. 

A.  Front  tibiK  prolonged  outwards  at  tip:  tlilghs  unarmed. 

Interspaces  of  elytra  convex 1.  ourtus. 

Interspaces  of  elytra  flat 2.  aoeplialuB. 

B.  Front  tiblw  not  prolonged  at  tip:  thighs  unarmed. 

Elytra  with  rows  of  acute  tubercles 2. 
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Elytra  not  tnberculate;  or  aaij  Teebly  murlcate  tO' 

wards  the  tip 3. 

2.    Bliu:k,  thinly  pubescent;  eljtra  with  a  white  hasal 

Hpot 3.  tenuipes. 

Brown,  mottled  with  white  k^ 4.  asper. 

H.    Tiliiffi  Blender,  not  angulated 4. 

with  parallel  eides,  subangulated  near  the  baae        6.  oruralis. 

4,    Apical  teeth  of  proUiorax  diatinct 6.  nebuloBua. 

"           wanting 7.  naaalla. 

O.  Thighs  anned  with  a  tooth 8.  fUtvioaudls. 

1.  O.  otirtuB  Oyll.,  Sch.  Cure,  iv,  381;  Oeulorhi/aehm  eurl.  Say,  Cure. 
2ft.  ed.  Lee.  i,  308. 

Soutiiem  Slaten;  two  HpecluieuB. 

2.  O.  aoephaluaOonn.,Bch.  Cure,  iv,  HSO;  liHeigtr aetph.Say,  Jonm. 
Ac.  Nat.  8o.  Phila.  iii,  809;  ed.  Lee.  i,  178:  0.  lubutirottrit  Qyll.,  Bch. 
Cure,  iv,  388;  C.  ttproiw  Bobeaa.n,  Sch.  Cure,  vili,  1,  384. 

Middle  and  Western  States.  The  scales  are  sometimes  mottled,  some- 
times nearly  uniform  in  color.  The  beak  is  cylindrical  In  ^,  narrowed 
towards  the  tip  in  $ . 

!).  O.  tenuipes,  n.  sp. 

Blaek,  thinly  clothed  with  fine  depressed  hair-like  scales.  Beak  punc- 
tured, carinate.  Prothorax  very  coarsely  punctured,  dorsal  channel  deep 
towards  the  base,  lateral  tubercle  small  but  acute.  Elytra  with  the  BtriK 
wide,  deep  and  punctured;  interspaces  hardly  wider  than  the  strite,  rough 
with  small  acute  tubercles;  Ijase  witli  a  common  whitish  spot  at  the  scu- 
teliar  region.  Legs  slender,  thighs  unarmed,  tibiK  slightly  curved;  front 
imlr  witliout  apical  process.    Claws  cletl  as  usual.     Length  2.5  mm.;  .10 

Texas,  Bclfrage;  one  tf-  Greatly  reeembles  in  appearance  a  C»uto- 
rhgnehtu,  but  the  beak  is  less  slender,  and  the  roesosternum  Lb  deeply  con- 

4.  O.  asper,  n.  sp. 

Brown,  mottled  with  coarse  white  scale-like  hairs.  Beak  rather  stout, 
coarsely  punctured,  flattened  above,  feebly  carinate.  Prothorax  coarsely 
punctured,  dorsal  channel  obsolete,  lateral  tubercles  smsll,  acute.  Elytra 
deeply  striate,  interspaces  wider  than  the  strife,  convex,  each  with  a  row  of 
large,  distant,  acute  tubercles;  tibis  slender,  slightly  curved,  ttont  pair  with 
a  very  small  spine  directed  outwards,  at  the  external  apical  angle.  Length 
3.2  mm,:  .085  inch. 

Texas,  Belfrage.  The  white  mottlings  of  the  elytra  do  not  form  a  dis- 
linct  pattern,  there  is,  however,  a  tendency  to  transverse  bands,  and  a  cru- 
ciform spot  near  the  Imse. 

.5.  O.  orur&liB,  n.  sp. 

Black,  thinly  and  irregularly  mottled  with  while,  scatc-llkc  linim.    Beak 
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slender,  punctured,  substriste  aeitT  tbe  baw,  finely  carinale.  Prothoras 
very  coarsely  punctured,  dor»l  channel  brood,  not  deep,  lateral  tubercles 
acute.  Elytra  deeply  striate,  interBpaces  convex,  wider  than  the  striK,  not 
tubercuiate;  ihere  is  a  distinct  cniciform  white  spot  near  the  base.  TibUe 
Eleoder,  straight,  with  parallel  sides  from  near  the  knee  to  the  tipi  front 
pair  without  spine  at  the  outer  apical  angle.    Length  2.2  mm. ;  .085  inch. 

Antiooeti,  Ur.  W.  Couper,  abundant;  I^e  Superior,  Pennsylvania  and 
Texas.  Easily  known  by  the  peculiar  form  of  the  tibiffi,  the  external  mar- 
gin of  which  ia  obtusely  angulated  near  tlie  knee,  hut  not  al  all  dilated, 
nor  grooved. 

e.  O.  nflbuloetis,  n.  sp. 

Broadly  ovale,  very  dark  brown.  Beak  slout  and  long,  punctured,  not 
rarinate,  scarcely  striate  towards  the  base.  Prothoraz  coarsely  punctured, 
broader  than  long,  strongly  narrowed  in  fh>nt:  dorsal  channel  not  deep, 
apical  tubercles  acute,  not  very  dislant,  lateral  tubercles  acute,  prominent. 
Elytra  indistinctly  mottled  with  very  fine  brown  pubescence,  and  very 
Hmall,  white  scales,  not  forming  a  definite  pattern;  stri»  deep,  punctured, 
interspacesrugose,  very  finely  muricate  towards  tbe  tip.  Thighs  not  toothed, 
libiie  slender,  nearly  straight.    Length  3  mm. ;  .08  inch. 

Detroit,  Michigan;  Messrs.  Hubbard  and  Schwarz.  I  have  three  larger 
specimens,  from  Qeorgia  and  Pennsylvania,  which  I  refer  to  this  species, 
though  they  are  of  a  darker  color,  and  the  white  spots  of  tbe  elytra  are 
more  distinct. 

T.  O.  nosalis,  n.  sp. 

Black,  pruinose  with  a  thin  clothing  of  very  fine  white  hair.  Beak 
rather  stout,  coarsely  punctured,  flattened  above,  with  three  distinct 
Mtrinffi.  Prothorai  coarsely  puncture^,  dorsal  channel  deep  behind,  obso- 
lete in  front,  lateral  tubercles  small,  acute.  Elytra  with  broad  deep  striR, 
ioterspacea  hardly  wider  than  the  stri«,  fiat;  suture  with  a  short  line  of 
whit«  siales  extending  from  the  base  for  one-fourth  the  length.  Tibin 
slender,  slightly  curved,  front  pair  without  spine  at  outer  aiiical  angle. 
Length  3.5  mm.;  .14  inch. 

Texas,  Belfr«ge,  one  (}.  In  this,  as  in  C.  len/uipt*,  atptr  and  eraralU 
the  poatocular  lobes  of  tbe  prothorai  are  indistinct,  and  the  front  margin 
is  nearly  straight  as  for  as  the  proelemum,  which  in  the  other  species  is 
deeply  emarginate  in  front. 

8.  C-  flavloaudis  Boh.,  8ch.  Cure,  viii,  1,  397. 

Unknown  to  me.  The  thighs  are  described  as  having  a  short,  obtuse 
toolh  beneath.    This  character  will  distinguish  it  from  those  above  men- 

AOALLODE8  n.  g. 

This  new  genus  is  established  upon  an  insect  which  has  the  same  pyri- 

form  body  as  tbe  European  SeUropterui,  but  differs  fr^m  thit  genus  by  the 

flmiclc  having  seven  distinct  joints,  of  which  the  first  Is  longer  and 
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thicker,  and  the  second  aomewhat  elongate  ;  the  othere  differ  but  little  in 
len^h.  The  antecoxal  ridges  of  the  prosiernum  are  very  well  developed, 
aod  the  ^nt  cozfe  are  very  prominent  and  not  widelj  separated.  The 
mesoBternntn  U  not  properly  sulcate,  bat  the  middle  coxie  ate  large  and 
very  promlneut,  not  widely  separated,  so  that  there  is  a  narrow  deep  space 
between  lliem.  The  melasiemum  is  very  short,  and  the  hind  coxae  widely 
separated.  The  thighs  are  slightly  clavate,  not  toothed,  the  tibis  are 
slender,  the  tarsi  dilated,  and  the  claws  cleft.  Scutellum  not  visible ; 
pygidtuni  exposed. 

1.  A..  ventriooauB,  n.  sp. 

Ovate,  very  convex,  dark  brown,  vei;  finely  pubescent ;  pubescence 
ToriuiDg  three  vittffi  on  the  protliorax  and  two  bands  on  the  elytra.  Bead 
etrougly  punctured,  eyes  distant,  not  convex,  beak  stout,  curved,  as  long 
as  the  prothorax,  strongly  piuctured,  striate  towards  the  base.  Prothorax 
wider  than  long,  gradually  but  strongly  narrowed  in  front,  rounded  on 
the  aides  behind,  constricted  near  the  tip,  apical  margin  not  elevated, 
poslocular  lobes  obsolete ;  disc  very  coarsely  punctured,  dorsal  channel 
distinct,  lateral  tubercles  obsolete.  Elytra  ventricose,  gradually  wider 
than  the  prothorax,  obliquely  narrowed  behind  the  middle  and  strongly 
declivous,  strite  very  deep,  punctured,  interspaces  not  wider,  convex  ;  on 
elongate  basal  spot  on  the  suture  of  white  scales ;  space  between  the  two 
bands  of  fine  gray  pubescence,  darker.  Beneath  coarsely  punctured,  finely 
and  sparsely  pubescent.  Legs  and  antennte  lighter  brown.  Leugth  2.5 
mm.;  .10  inch. 

Middle  and  Western  States,  two  specimens. 

Group  III.     VeMMrhrnebl. 

The  species  of  this  group  ore  small,  and  of  the  broad  ovale  form  naual 
in  the  tribe.  They  differ  (torn  the  preceding  group  by  tho  pectoral  groove 
not  extending  behind  the  ftont  coxe,  and  th>m  the  next  group  by  the  beak 
being  long,  slender,  and  curved  ;  usually  About  half  the  length  of  the 
body.  Tlie  eyes  are  small,  not  prominent,  and  are  partially  concealed  in 
repose  by  broad  prothoracic  lobes.  The  proetemum  Is  suddenly  and  very 
deeply  emarginate  in  fVont,  and  the  antecoial  ridges  defining  the  pectoral 
groove  are  acute  and  elevated  in  all  our  species. 

The  beak  is  stouter  and  more  coarsely  sculptured  in  (J',  and  the  lost  ven- 
tral segment  is  impressed."  The  species  in  our  fauna  are  not  very  numer- 
ous, and  all  belong  to  CeutorAgnoktti ;  some  European  species  with  6- 
jointed  funicle  have  been  separated  under  the  name  CealorAf/nehidiui. 
but  I  see  nothing  in  our  species  sufflcicnt  to  warrant  the  adoption  of  such 
a  division. 

•  By  an  unfortunate  error.  Sum-Ian  <Enl.  Zellung,  IMS.  IVi)  has  stated  tbat 
the  remales  have  tlie  ventral  Impresilon.  Tnoropaon,  however. (Skand.  Col. 
Til.  pnBBim).  reports  (he  sexual  dlflbreiice  correctly. 
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According  to  tlie  form  of  the  claws  and  the  number  of  joints  of  the 
fanicle  Uie  Bpedes  full  into  natural  groups,  aa  follows  : 

A.  Claws  clen. 

a.  Funicle  7 -jointed Sp.  1-8. 

b.  Funicle  6'Joiiited 8p.  4. 

B.  Clawa  toothed  near  the  base :  ninicle  T-jointed..  8p.  6-8. 
O.  Ctawa  simple. 

a.  Funicle  T.jointed 8p-  8-10. 

b.  Funicle  6-jointed 8p.  11-18. 

A-a.  Claws  clefl ;  ninicle  T-jointed  ;  thighs  toothed. 
More  flneljFcalptured:  elftra  without  basal  spot; 

Pubescence  very  fine,  brown 1.  aubpubesoens. 

coaiser.  gray 2.  rapte. 

Coarself  sculptured,  elytra  with  white  basal  spot  3.  suloipaiuila. 
A-b.  Claws  cleft,  funiculus  6-Joiiited;  thighs  toothed. 

CoATsely  sculptured,  elytra  with  a  white  basal  spot  4.  dsoipiena. 
B.  Claws  toothed  at  the  base ;  f\micle  7-Jointed. 

Prothoras  more  finely  punctured 3. 

"       very  coarsely  punctured,  deeply  Bulcate  6.  rudia 

2.  Elytra  without  coaspicuons  basal  spot,  thighs 

not  tooilied 3. 

Elytra  with  conspicuous  b&sal  spot,  thighs  toothed  6.  Berioaoa. 

3.  Frothorajc  with  sides  much  rounded 7.  oonvexioollls. 

"           "        "    more  oblique 8.  pusUlua. 

C-a.  Claws  simple ;    funicle  T-jointed. 

Brown,  mottled  above  with  fine  pubescence 9.  pualo. 

spotted  with  large  while  scales 10,  squamatUB. 

C-b.  Claws  simple  ;  funjcle  B-jointed. 

Elytra  Willi  spots  of  while  scales S. 

"           "an  indistinct  basal  spot 8. 

2.  Elytra  witha*narrow  angulated  band U.  anerulatus. 

"          "on  oblique  lateral  spot 12.  obllquue. 

"          "    basal  spot  and  larger  lateral  one. . . .  13.  tau. 
"      with  suture  and  lateral  spot  white;    red 

behind  the  middle 14,  semlrufus. 

Elytra  with  broad  pnle  sutural  villa 16.  medlalis. 

3,  Densely  clothed  with  small  appressed  hair-like 

scales 18,  septan trionalla. ' 

Brown,  coalsely  squamose 17.  PAt/xjx^ nrm n-n n  1 

Blackisli,    clothed    with    scale -like    pubescence 

18.  puberulua. 


1.  O.  aubpubescena,  n.  sp. 

Oblong,  narrowed  in  lyont,  brownish-block,  above  thinly  ciotlied  with 
very  fine  brown  pubescence ;  beneath  witli  small  grayish  scales.    Head 
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deoself  puactured,  ocdput  finely  csrioate.  Beak  hnlf  its  luug  as  tbe  \tody, 
■lender,  cylindrical,  sbining  and  spArsely  punctured  towards  the  tip,  striate 
and  punctured,  and  carinate  tonards  the  base  ;  eyes  dislant,  fVont  slightly 
concave.  Prothorax  a  little  wider  than  long,  gradually  but  strongly 
narrowed  in  front,  constricted  near  tbe  tip,  apical  margin  elevated,  post- 
ocubu-  lobes  large  and  broad  ;  disc  densely  punctured,  dorsal  channel  deep, 
lateral  tubercles  small.  Elytra  oblong,  wider  than  tbe  prothotax,  strite 
rattier  fine,  interspaces  broad,  flat,  densely  and  strongly  rugose  and  granu- 
late. Punlcte  of  antennK  rather  long,  Aral  and  second  Joint  elongated, 
lite  first  stouter  ;  Joints  3-7  gradually  a  little  broader,  club  moderate,  oval, 
pointed.    Thighs  acutely  toothed,  claws  cleft.      Length  S.3  mm,;  ASS 

tf.  Last  ventral  segment  with  two  widely  separated  elevations. 

Los  Angeles  and  Tejon,  California  ;  Mr.  Crotch.  Very  similar  lo  the 
next,  but  tbe  pubescence  of  the  upper  surface  is  much  finer,  and  not  gray, 
but  brown,  and  tbe  interspaces  of  the.elytra  are  much  more  rough, 

a.  O.  rape  Gyll.,  Sch.  Cure,  iv,  547:  Redl.,  Fauna  Austr.  805 ;  Thorns., 
teand.  Col.vii,  871. 

Canada,  Middle  and  Western  States ;  also  in  northern  and  middle 
Europe.  The  interspaces  of  the  elytra  are  finely  rugose,  and  towards  the 
tip  are  eparsely  rauricate  with  elevated  acute  granules.  The  last  ventral 
segment  as  in  the  preceding  species  has  two  distant  tubercles  in  the  male. 

3.  C.  stUoipennla,  n.  ap. 

Rather  broader  ovate,  black,  clothed  beneath  with  small  whitish  scales, 
above  very  slightly  pubescent.  Head  and  beak  punctured,  tbe  latter  curved, 
not  distinctly  striate  at  the  base;  occiput  finely  carinate.  Protborax  wider 
than  long,  narrowed  in  fhtnt,  somewhat  rounded  on  tlie  sides,  slightly  con- 
stricted near  the  Up;  apical  margin  sliglitly  elevated,  postocular  lobes  en- 
tirely wanting;  disc  coarsely  confluenlly  punciured,  clianoeled,  lateral 
tubercles  distinct,  acule.  Elytra  deeply  sulcate;  inierspacca  not  wider  tiian 
the  strife,  rough  and  muricate;  an  elongate  basal  spot  on  the  suture,  com- 
posed of  small  while  scales,  sometimes  removed  ])y  abrasion.  Funicle 
slender,  first  Joint  nearly  as  long  as  the  second,  and  stouter;  third  nearly  as 
long  as  the  second;  4-7  gradually  shorter,  but  scarcely  thicker;  club  mode- 
rate, oval  pointed.  Thighs  acutely  toothed,  claws  clefl.  Length  S.5  mni.; 
.10  inch. 

^.  Last  ventral  segment  with  a  shallow  circular  impression.  Beak 
Mouter.  densely  punctured. 

-     V'  I'^t  ventral  segment  not  impressed;  Iwak  longer,  more  slender,  less 
densely  punctured. 

Southern  and  Western  Slates,  The  mesostemum  is  slightly  concave; 
ladicatlng  a  pectoral  groove,  though  without  ridges.  In  this  character,  as 
well  as  by  the  stouter  and  more  densely  ptmctured  benk  of  the  r^\  it  shows 
•  tendency  towards  Caliodt*. 
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A— b. 

4.  O.  deolplens,  D.  Bp. 

Rather  elODgate,  black,  beneath  clothed  with  gray  Bcslea,  above  with 
a  few  scattered  white  haira,  and  an  elongate  white  siitural  spot  at  the  baee 
of  the  elytra.  Head  densely  punctured;  beah  (^)bairaslongas  the  body, 
cylindrical,  curved,  strongly  punctured,  striate  and  carlnale  towards  the 
base.  Prothoraxas  long  as  wide,  narrowed  in  front,  sides  slightly  rounded 
behind,  sinuate  in  th>Dt,  broadly  constricted  near  the  tip,  apical  margin  not 
elevated,  poelocnlar  lobes  veiy  feeble,  disc  very  coarsely  punctured,  chan- 
neled behind,  tubercles  wanting.  Elytra  elongate-oval,  wider  than  the 
prothonix,  convei,  very  deeply  striate,  interspaces  not  wider  than  the  striie, 
convex,  rough  with  acute  granules.  Antenne  with  S-jolnted  tUnicle; 
flrst  and  second  joint  longer,  the  first  stouter,  ctub  moderate,  oval-poinled. 
Thighs  armed  with  a  small  but  acute  tooth;  tiblfe  rather  less  slender  than 
usoal.  claws  clett     Length  3.4  mm.;  .09  inch. 

c^.  Laet  ventral  segment  with  a  transverse  apical  impression. 

Eansaa  and  Michigan;  two  ^.  This  species  has  a  singular  resemblance 
in  form  and  color  to  Rhinoneiu  lottfvhit,  but  the  beak  and  sculpture  of  the 
elytra  are  quite  different.  The  generic  characters  seem  to  be  very  nearly 
those  of  Bhjitidt'*omut,  but  the  elytra,  though  rounded  in  form  are  more 
elongate.  I  infer  therefore  that  that  genus,  founded  upon  a  single  Euro- 
pean species  should  be  suppressed. 

B. 

9.  O.  rudls,  n.  sp. 

Dark  brown,  beneath  densely  clothed  with  rather  large  dirt-colored 
scales,  above  thinly  pubescent  with  brown  hair.  Head  densely  punctured, 
finely  carinate;  beak  ($)  lialf  as  long  as  the  body,  shining  and  sparsely 
punctured  towards  the  tip,  striate  and  punctured  towards  the  base.  Pro- 
thorax  wider  than  long,  strongly  rounded  on  the  sides,  much  narrowed 
and  constricted  near  the  tip;  apical  margin  elevated,  postocular  lobes  broad 
and  feeble  ;  disc  convex:  very  coarsely  punctured,  very  deeply  channeled, 
with  pale  scales  in  the  channel  and  at  the  middle  of  the  apex;  tubercles 
wauUng.  Elytra  deeply  striate,  tnterapaces  wider,  somewhat  convex, 
rough.  Funicle  rather  long,  7-jointed,  first  and  second  Joints  longer,  the 
first  stouter:  club  moderate,  oval  pointed.  Legs  reddish  testaceous,  IhlglDi 
strongly  toothed,  claws  armed  with  a  short,  acute  basal  tooth.    Length  3.6 

One  badly  preserved  specimen;  Kansas. 

6.  O.  serioanfi,  n.  ap. 

Oblong,  depressed,  dark  brown,  beneath  densely  clothed  with  smai),  gray 
scales,  above  with  fine,  scale-like  brown  hairs,  with  a  silky  lustre.  Head 
densely  pnnctnred,  feebly  channeled,  beak  punctured  and  striate  towards 
the  base.  Prothorax  wider  than  long,  sides  nearly  parallel  behind,  then 
strongly  narrowed  and  constricted  near  the  tip;  apical  margin  elevated, 
poetocular  lolies  lai^  and  broad;  disc  densely,  not  coarsely  punctured. 
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channeled,  lateral  tubercles  lart^,  obtuse.  Elytra  striate,  intcrapacee  flat, 
wide,  gnuiulat«,  slightly  mottled  with  wfait«  hairs;  an  elongate,  snow-white 
sutural  spot  extends  from  the  base  for  one-third  the  length.  Thighs 
toothed,  claws  armed  with  a  small  basal  tooth.    Length  2  mm. ;  .08  inch. 

One  !^,  Calaveras,  California;  Hr.  Crotch.  The  last  ventral  segment  ts 
dee[riy  and  widely  impressed.  A  very  beautiful  and  easily  recognized 
speciea. 

7.  O.  oonvexioollis,  n.  sp. 

Oblong,  black,  beneath  clothed  with  gray  scales,  above  uniformly  densely 
covered  with  coarse  dirt-colored  pubescence.  Head  densely  punctured, 
beak  (Q)  long,  slender,  slightly  curved,  sliining;  punctured  towards  the 
base.  Prothorax  wider  than  long,  narrowed  in  troat,  strongly  rounded  on 
the  rides,  constricted  near  the  tip,  apical  mai^n  elevated,  postocular  lobea 
very  feeble;  disc  coarsely  punctured,  deeply  channeled.  Elytra  with  deep 
punctured  strite,  Interspaces  wide,  flat,  finely  alutaceous.  Antennre  testa- 
ceous, nmlcle  slender,  second  Joint  longer  and  more  slender  than  the 
first.  Legs  brown,  thighs  not  toothed,  claws  with  a  long  acute  tooth- 
Length  3  mm.;  .08  Inch. 

Texas,  Belf^ge,  two  9-  Of  the  same  general  form  as  C.  rapte,  but  much 
HUialler,  and  with  a  quite  different  prothorax. 

9-  O.  puBUluB,  n.  sp. 

Oblong,  depressed,  dark  brown,  or  ferruginous,  clothed  beneatli  with 
rather  small  gray  scales,  above  with  short  rigid  pubescence,  mixed 
with  similar  scales.  Head  densely  punctured,  occiput  finely  carinate; 
beak  slender,  punctured,  striate  at  the  base.  Prothoras  wider  than 
long,  ^dea  more  obliquely  rounded  behind,  suddenly  narrowed  and 
constricted  in  fhint,  apical  margin  elevated;  disc  densely  punctured,  less 
deeply  channeled,  with  a  dorsal  line  of  pale  scales;  ixiBterior  tubercles 
large,  rather  acute.  Elytra  with  deep  striee,  interspaces  somewhat  wider, 
slightly  convex,  sparsely  rugose;  a  basal  whitish  spot,  occupying  the  space 
ttoia  the  suture  to  second  stria.  Funlcle  slender,  T-]ointed;  first  and 
second  Joints  longer,  the  first  stouter;  club  moderate,  oval  [Minted.  Legs 
ferruginous,  thighs  not  toothed,  claws  with  an  acute  basal  tooth.  Eiength 
2  mm.;  .08  inch. 

1^.  Last  ventral  segment  with  a  deep,  round  impression. 

California  and  Oregon;  not  rare.  Allied  to  C.  coneexieolUi;  differs 
chiefly  by  the  sides  of  the  prolhorax  less  rounded,  the  dorsal  channel  Icsa 
deep,  and  the  lateral  tubercles  more  acute.  The  whitish  basal  spot  of  the 
elytra  is  tVequently  indistinct;  and  I  liave  Indeed  some  specimens  whicli 
have  lost  the  scales  of  the  upper  surface,  while  retaining  the  pul)escence. 
These  present  a  very  deceptive  appearance,  and  look  almost  as  if  they  l>e- 
longed  to  a  different  species. 

C-«. 

ft.  O.  puslo  Mann..  Bull.  Mosc,  1852,  U,  8&S. 

Oblong,  depressed,  dark  brown,  lieneatb  ilensely  cloUied  with  small. 
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pale  ac»les;  above  mottled  with  Om,  short,  brown  pubescence.  Head 
densely  pnnctulate.  front  broadly  concave;  beak  not  half  as  long  as  the 
body,  slender,  curved,  nearly  smooth  and  sbintn^  externally,  piinetulate 
ftnd  flnely  carinate  towards  the  base.  Prothorai  wider  than  long,  sides 
rounded  behind,  strongly  narrowed  and  constricted  near  the  tip:  apical 
margin  elevated,  postocular  lobes  wanting;  disc  coarsely  punctured,  dorsal 
channel  broad,  subinterrupted,  lateral  tubercles  large,  scute.  Elytra  deeply 
striate,  iuierspaces  wider,  slightly  convex,  sparsely  and  deeply  rugose; 
acutellar  region  clothed  with  pale  scales.  Punicle  with  first  and  second 
Joints  eI<mgBted,  first  stouter;  8-7  gradually  a  little  wider,  club  rather 
large,  oval-pointed.  Thighs  not  toothed,  claws  slender,  not  toothed. 
Length  2  mm. ;  .06  inch. 

<^.  Last  ventral  segment  with  a  deep,  round  excavation. 

Alaska.  I  owe  two  typical  specimens  to  the  kindness  of  Prof.  Mteklin: 
it  was  also  found  by  Mr.  Crotch,  at  Clear  Lake,  California.  In  well  pre- 
served specimens,  the  sides  of  the  prothores  and  the  dorsal  channel  are 
clothed  with  pale  scales. 

10.  O.  squamatus,  n.  sp. 

Ovate,  broad,  dark  plceous,  depressed,  beneath  clothed  with  whitish 
scales,  above  thinly  pubescent,  with  spots  of  large  rounded,  white  scales. 
Head  finely  punctured;  beak  long,  slender,  much  curved,  nearly  smootli 
towards  the  tip,  flnely  striate  towards  th^  base.  Frothorax  wider  tlian 
long,  strongly  narrowed  in  fh>nt,  and  constricted  near  the  tip,  apical  mar- 
gin elevated,  ferruginous,  postocular  lobes  wanting:  disc  densely  punc- 
tured, dorsal  channel  feeble,  lateral  tubercles  small,  acute;  sides  and  basal 
«pot  covered  with  while  scales.  Elytra  with  doep  punctured  strhe,  inter- 
spaces wider,  slightly  convex,  rugose,  marked  with  scattered  white  scales; 
there  is  a  large  scatellar  spot,  and  a  transverse  band  behind  the  middle, 
densely  clothed  with  white  scales.  Funlcle  slender;  first  and  second  joints 
longer,  the  first  a  liitle  stouter,  club  elongate-oval,  pointed.  Thighs  not 
toothed,  claws  slender,  not  toothed.     I^ength  2  mm. ;  .OS  inch. 

(^.  Last  ventral  segment  with  a  deep  transverse  excavation. 

Illinois;  three  specimens. 

O—b. 

11.  O.  BJijrulatua,  n.  sp. 

Oblong,  depressed,  brown  or  blackish  brown,  densely  clothed  above 
and  beneath  with  small  pale  scales ;  a  while,  narrow,  angulated 
band  on  eacli  elytron,  running  fVom  the  side  about  one-tbird 
from  the  liase  obliquely  backwards  a  short  dislance.  then  obliquely 
forwards  to  the  scutellum.  Head  densely  punctured,  beak  according  to 
sex ;  fh>nt  slightly  concave.  Protborax  wider  than  long,  rounded  on  the 
sides,  strongly  narrowed  and  constricted  in  front,  apical  margin  elevated, 
postocular  lobes  broad  and  distinct;  disc  covered  with  white  scales  at  the 
aides,  very  densely  punctured,  dorsal  channel  deep,  lateral  tubercles  acute, 
large.    Elytra  with  ralher  shallow  punctured  strite.  inters|>aces  wide,  tlat. 
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densely  rugoae.  Fiinicle  6-j<H]il«tl,  flrat  to  tbird  Joints  elongate,  the  fim 
stouter;  club  oval-poJDl«d.  Thighs  with  a  very  small  obtuse  tooth,  clnws 
slender,  simple.    Length  8  mm. ;  .  IS  inch. 

(}.  Last  ventral  segment  with  a  deep  transverae  excavation;  beak  less 
than  half  the  length  of  the  body,  stouter,  densely  punctured. 

9 .  Last  ventral  segment  not  impressed ;  beak  half  the  length  of  the 
body,  more  slender  and  more  curved,  nearly  smooth  towards  the  tip, 
strongly  pnnctured  and  striate  towards  the  base. 

Vancouver  Island  and  California.  Am(»ig  many  ^tecimena  before  me, 
there  are  only  a  few  in  which  the  markings  are  perl^ctly  preserved:  in 
Uiese,  bewdeB  the  angulated  narrow  band  above  described,  the  apical  part 
of  the  elytra  is  also  clothed  with  white  scales,  especially  towards  the  suture; 
but  these  scales  are  leas  densely  placed  than  those  In  the  hand;  there  is  also 
a  spot  at  the  middle  of  the  base  of  the  ptothorai. 

13.  C.  obllquUB,  n.  sp. 

Oblong,  depressed,  brown,  densely  clothed  above  and  beneath  with  juile 
brown  scales,  which  are  smaller  above.  Head  and  beak  like  the  preceding. 
Prothorax  wider  than  long,  rounded  on  the  sides,  strongly  narrowed  and 
constricted  near  the  tip;  apical  margin  elevated,  postocular  lobes  broad, 
distinct;  disc  densely  and  more  coaraely  punctured  than  in  C.  attfulatut, 
deeply  channeled,  lateral  tubercles  large,  acute.  Elytra  leu  broad  at  base, 
strife  rather  shallow,  punctured,  inlerapaces  wide,  flat,  strongly  rugose:  a 
lateral  oblique  spot  of  dense  whitish  scales  extends  fVom  the  ninth  to  the 
Jlfth  stria.  Other  characters  and  sexual  differences  as  in  (7.  angttlatut. 
Length  2.4  mm. ;  .09  inch. 

California  at  San  Mateo ;  three  specimens,  Mr.  Crotch.  Closely  related 
to  the  preceding,  but  more  elongate,  and  with  the  scales  uniform  in  color, 
except  the  white  oblique  spot  towards  the  sides  of  the  elytt». 

18.  O.  tau,  n.  sp. 

Ovate,  narrowed  in  (h>nt,  and  less  so  behind,  depressed,  blackish,  densely 
clothed  with  dark  gray  scales,  which  are  smaller  and  more  Aiscous  above. 
Beak  curved,  slender,  sparsely  punctured,  striate  towards  the  base.  Head 
densely  punctured.  Prothotai  as  in  C.  angulatut,  but  more  obliqtiely 
rounded  on  the  sides.  Elytra  less  oblong,  more  distinctly  narrowed  be- 
hind, wmilarly  striate  and  rugose,  with  a  large  scutellar  spot  like  an  in- 
verted Ti  ^^^  ^^  oblique  lateral  spot  densely  clothed  with  gray  scales. 
AntennK  and  legs  brown,  similar  to  those  of  C.  anffulalui.  Length 
3  mm.;  .12  inch. 

One  specimen,  Texas;  Belfrage.  Also  c1i>sely  allied  to  the  two  preced- 
ing, and  differing  only  by  form  and  elytral  spots. 

14.  O-  semirufuB,  n.  sp. 

Ovate  narrowed  in  front,  and  less  so  belund,  brown;  elytra  behind  the 
middle,  antennte  and  legs  ferruginous;  beneath  densely  clothed  with  white 
scales;  above  thinly  and  finely  pubescent,  with  the  suture  and  quadrate 
lateral  spot  of  elytra  clothed  with  white  scales.     Head  densely  punctured. 
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beftk  curved,  punctured  towards  the  tip,  striate  towards  the  base.  Pro- 
Ihorax  wider  than  long,  rounded  on  the  sides,  narrowed  and  constricted  in 
front,  apical  mar^  elevated:  postocular  lobes  brood,  distinct;  disc  strongly 
less  densely  punctured,  deeply  channeled,  lateral  tubercles  acute,  sides  and 
dorsal  line  clothed  with  white  scales.  Elytra  with  punctured  stris,  inter- 
spaces flat,  shining,  slightly  punclulate.  Thighs  not  toothed,  claws  slender, 
dmple.    Length  1.3  nun.;  .06  inch. 

Detroit,  Stessrs.  Rubbtud  and  Schwarz.  A  small  species  remarkable  for 
the  leas  pubescent  upper  surface,  and  peculiar  coloration;  seems  related  to 
the  European  C.  guereeti,  but  difl'era  by  the  quadrate  lateral  white  spot  of 
the  elytra. 

15.  O.  mediaJlB,  n,  sp. 

Oblong,  depressed,  brown,  beneath  densely  clothed  with  pale  scales, 
above  with  fine  brown  hair-like  scales.  Head  punctured,  beak  long,  slen- 
der, curved,  shining  and  nearly  smooth  towards  the  tip,  punctured  and  sub- 
striate  near  the  base.  Prothorax  wider  than  long,  obliquely  rounded  on 
the  udes,  strongly  narrowed  and  constricted  near  the  tip,  apical  margin 
elevated,  postocular  lobes  broad,  indistinct;  disc  strongly  pimctured,  dor- 
sal channel  not  deep,  Jateral  tubercles  small  but  acute;  sides  and  dorsal 
line  clothed  with  pale  scales.  Elytra  with  punctured  strice,  intersinces 
wider,  fiat,  strongly  rugose;  sutural  interspace  and  base  of  second  densely 
clothed  with  pale  scales;  sides  of  elytra,  especially  behind  the  middle,  less 
densely  clothed  with  similar  scales-  Funtcle  6-jointed.  Thighs  not 
toothed,  claws  slender,  not  toothed-    Length  2  mm. ;  .08  inch. 

Two  specimens.  Lake  Superior.  The  beak  is  similar  in  the  two  speci. 
mens,  but  one  of  them,  which  I  infer  to  be  the  (^,  has  the  last  ventral  seg- 
ment very  feebly  impressed. 

Iff.  O.  aeptentrionallB  Gyll.,  8ch.  Cure,  iv,  493. 

Lake  Superior,  Canada,  snd  Pennsylvania;  not  rare.  A  smalt  species, 
densely  clothed  aboTe  with  depressed,  scale-like  pubescence,  which  lias  a 
feeble  metallic  lustre;  in  many  specimens  there  is  a  faintly  marked  paler 
Bcutellar  spot.  The  latoral  tubercles  of  the  prothorax  are  very  small;  the 
f^nlcle  6 -Jointed;  the  thighs  not  toothed;  the  claws  slender,  not  toothed. 
Length  2  mm.;  .08  inch. 

17.  O.  Zimmannani  Oyll.,  Sch.  Cure.  Iv,  402. 

Canada  to  Texas.  Still  smaller,  brown,  clothed  with  small,  pale  scales 
above;  lateral  tubercles  of  prothorax  very  small;  anteuue,  thighs  and  claws, 
as  in  the  preceding.  The  elytra  and  legs  usnally  of  a  paler  brown.  Length 
1.6  mm.;  .06  inch. 

18.  O.  puberulttB,  n.  sp. 

Oblong,  depressed,  blackish  with  a  feeble  metallic  glimmer,  beneath 
clothed  with  pale  scaler  above  with  short,  coarse  pubescence.  Prothorax 
wider  than  long,  much  narrowed  and  constricted  in  front,  apical  margin 
elevated,  postocular  lobes  broad,  not  distinct;  densely  punctured,  doreal 
channel  distinct,  not  very  deep,  lateral  tubercles  small,  acute.     Elytra 
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deeply  stritLte,   interapMes  flat,    rugose.     Punicle  6-joiiited;  thigbs  sDd 
daws  not  toothed.    Length  1.7  mm. ;  .07  Inch. 

Canada  and  Michigan.  A  little  larger  and  darker  colored  Iban  C.  Zim- 
mermanni,  ftom  which  it  diHers  cLieSjr  \>y  tLe  upper  surface  being  covered 
with  BCaie-iilte  hairs,  or  unall,  elongate,  lialr-Uke  Bcalea;  wliilc  in  tbe  pre- 
ceding moet  of  the  scalea  are  oral. 

Group  IV.     piiyt*bil. 

The  species  of  this  group  differ  from  the  Ceutcrhynehi  only  by  the  beak 
being  stout,  and  usually  sUort,  in  one  instance  scarcely  as  loug  as  the  pm- 
thorax.  The  protbotscic  lobes  are  feehie  or  wanting,  the  eyes  are  some- 
times partially  covered  in  repose,  sometimes  entirely  f)«e.  The  pectoral 
groove  is  sometimes  well  defined  by  antecoxal  ridges  on  the  prustenium, 
but  occasionally  these  are  absent.  Tbe  Qrst  genus  exhibits  a  very  singuUr 
reversion  towards  the  Bagov*  group,  with  which  It  might  indeed  be  placed, 
were  it  not  that  the  pygidium  ts  exposed,  and  similar  in  sculpture  to  that 
of  the  other  members  of  the  present  tribe,  and,  also,  that  other  charaetera 
correspond  with  tbe  position  here  assigned  to  it. 

The  geneia  are  somewhat  difficult  to  define,  in  consequence  of  tbe  im- 
portant structural  characters  by  which  the  species  are  distinguished.  It 
is  probable  that  they  will  be  increased  in  fliture,  by  those  whose  views 
tend  to  the  multiplication  of  genera,  but  for  the  present,  I  think  that  the 
divisions  here  adopted  express  both  conveniently  and  naturally  the  afQni- 
ties  of  the  siwciea  known  to  me. 

Tarsi  with  the  third  joint  dilated,  bilobed 3. 

"     slender,  long,  not  dilated PHYTOBIUS. 

3.  Frosternum  with  acute  antecoxal  ridges 3. 

without      '•  "         PBLBNOMUS. 

8,  Eyes  with  acutely  elevated  orbits OCELOG-ASTBB. 

"     without  '•  "      BHINONOUS. 

PHYTOBrcrS  Sch. 
Eubryehiut  Thomson. 

In  this  genua  the  beak  is  stout,  cylindrical,  nearly  as  long  as  the  proiho- 
rax  ;  the  eyes  are  small,  rounded,  convex  and  fully  exposed.  Prothorax 
not  much  wider  than  the  head,  wider  than  long,  slightly  narrower  at  tbe 
tip.  truncate  before  and  behind,  with  a  smalt  angle  at  the  scutellum  :  the 
disc  is  feebly  longitudinally  impressed  behind  the  middle,  and  the  lateral 
tubercles  are  small  and  Indistinct.  Elytra  deeply  striale,  nearly  twice  as 
wide  as  tbe  prothorax.  and  about  three  times  as  long,  voluminous,  broad 
at  the  base,  gradually  narrowed  behind.  Pygldium  triangular,  exposed. 
Legs  long,  slender,  tibite  nearly  straight,  not  mucronate  ;  tarsi  not  dilated, 
last  joint  as  long  as  the  others  united,  with  ratlier  largo  simple  claws. 

A  remarkable  and  easily  recognized  genus,  of  which  but  one  species  is 
known.  Schonherr  divided  Phj/tcbiui  into  two  groups  of  which  tlie  first 
(^ntiinO.  was  cliaracterized  1iy  long  slender  tarsi.  There  is.  therefore, 
no  excuse  for  retaining  the  name  for  tbe  second  group,  (tpurii)  and  it  must 
be  restored  to  this  genus  afterwards  nair.crl  Eubryehint  by  Thomson. 
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1.  p.  velStUBOyll.,  Sell.  Cure,  iii,  4S9;  BhgnehanM  vel.  Beck,  Beitr. 
B«f  erach.  Ins.  Pauoa,  20 ;  Lilodaetgtut  vel.  Rodt.,  Fauo.  Ausir.  777 ; 
E^rgehittt  Ml.  Thomson,  Skond.  Col.  vil,  282. 

A  epecimen  collected  at  Detroit,  Hicbigan,  bf  Hessre.  Hubbard  and 
Schwarz,  does  not  differ  appreciably  from  tbe  detailed  descriptions  above 
cited  ;  it  is  rare  in  nonkem  and  middle  Europe,  on  Potamageton  and  other 
plants,  below  the  sur&ce  of  the  water.  It  is  a  small  black  insect,  clottied 
with  depressed  greenish  yellow  scales  ;  the  prothorax  has  two  broad  dark 
stripes ;  the  elj^ra  are  more  thinly  clothed  with  scales,  except  the  sutural 
interspace,  which  Is  densely  covered.  Tbe  anlennte  and  legs  sre  bright 
yellnw,  with  the  knees  dusky.     Length  2  mm.;  .08  inch. 

PBLSNOMTTS  Thomson. 

The  species  of  this  genus  are  easily  distinguished  by  the  sliort  stout  beak, 
which  they  have  in  common  with  RMaoneu*  and  Cctlogatter,  being  com- 
bined with  prostemum  somewhat  emai^inate  in  tWnt.  but  without  ante- 
coial  ridges.  The  eyes  are  round,  convex,  without  orbital  ridges,  and 
are  completely  exposed  in  repose,  on  account  of  the  entire  absence  of  tlie 
poetocnlor  lobes  of  the  prothorax.  The  claws  are  simple  and  moder&tety 
large.  The  funicle  is  6-jointed,  with  tbe  drst  Joint  longer  and  stouter ;  the 
clnb  is  rather  large,  ovsl-pointed,  onnulated  and  acuminate.  There  are 
but  three  species  in  my  collection  : 

A.  Funicle  slender,  2d  and  3d  joints  distinctly  longer. 
Prothorax  broadly  sulcate,   apical    and    posterior 

tubercles  strongly  marked,  acute 1.  buIoIooUIb. 

B.  F\inicleshorterand  stouter,  joints  2-8  very  little  longer. 
Prothorax  broadly  sulcate,  apical  tubercles  more  dis- 

lant  but  acute,  posterior  tulKrcles  acute 2.  squamoeua. 

Apical  tubercles  indistinct :  Interspaces  of  elytra 
with  rows  of  acute  tubercles 3.  oavlfl*oiis. 

1.  P.  BUloioolUa.  Ph]/U>lnui  »Mle.  Fahr.,  Sch.  Cure.  vii.  346. 

Lake  Superior  to  Georgia.  The  second  and  third  joints  of  the  funicle 
are  distinctly  longer  than  the  following  ones,  and  the  upper  margin  of  the 
eye  Is  a  little  prominent,  showing  a  tendency  toward  the  second  division  of 
CalogatUr. 

2.  P.  Bquamosua,  n.  sp. 

Smaller  than  P.  lulcicoUU,  black,  above  densely  clothed  with  daiii  gray 
scales,  slightly  mottled  with  brown,  beneatli  with  paler  scales.  Beak 
scarcely  longer  than  the  head,  stout,  cylindrical,  densely  and  finely  punc- 
tured :  eyes  convex,  prominent,  head  densely  punctured,  not  impressed. 
Prothorax  wider  than  long,  much  narrowed  in  lh)nt,  apical  tuberclesf 
distant,  posterior  tubercles  acute,  rather  large  ;  dorsal  channel  not  deep, 
aides  and  dorsal  stripe  with  paler  scales.  Elytra  with  deep  slightly  punc- 
tured Btrite,  interspaces  convex,  very  finely  rugose.  Antennce  and  legs 
more  or  less  testaceous ;  the  former  rather  stout,  with  large  oval  cluii 
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second  joint  of  Ainicle  ft  llitle  longer  than  the  third,  which  Ib  about  equal 
to  tlic  fourth.    Clawa  simple.     Length  2  mm. ;  .08  inch, 

Two  Bpecimens,  New  York  and  Michigan ;  three  specimens,  Brltiab 
Columbia;  Crotch.  The  legs  are  testaceous  in  one,  piceous  in  the  othere. 
The  proetemum  la  broadly  emarginate  in  troaX,  and  Blightly  concave,  hut 
without  autecosol  ridges ;  the  fhint  coxce  are  not  widely  separated.  In  the 
preceding  species  the  prosternum  is  more  deeply  emarginaie  and  more  con- 
cave, tliough  the  fkint  coxie  are  not  more  widely  separated. 

8.  P.  caviftaos,  n.  sp. 

Of  the  same  size  and  form  as  P-  lukieollii,  densely  clothed  with  small 
pale  and  dark  scales.  Beak  as  long  as  the  head,  stout,  cylindrical,  curved, 
densely  punctured  ;  f^ont  strongly  concave  between  the  eyes.  Prothorax 
wider  than  long,  much  narrowed  in  fhmt,  and  deeply  tronsTetsely  im- 
pressed :  apical  margin  elevated,  notched  at  the  nuddle,  with  appro:dmate 
cusps ;  posterior  tut>erc1es  loi^,  acute ;  dorsal  channel  distinct  Elytra 
with  rows  of  small,  distant,  acute  tubercles  on  the  third,  fiflh,  seventh  and 
ninth  Interspaces  ;  strite  deep ;  anleonEe  and  legs  more  or  less  testaceous ; 
fiinicle  with  the  second  joint  scarcely  longer  than  the  third  or  fourth. 
Front  coxte  not  more  widely  separated  than  in  the  other  species.  Length 
3.2  mm.;  .09  inch. 

California,  at  S.  Buenaventura,  Los  Angeles,  and  Lake  Toboe;  Mr. 
Crotch.  Though  the  tioat  Is  deeply  concave,  and  the  upper  margin  of  the 
eyes  prominent,  there  is  no  distinct  orbit,  such  as  is  seen  In  Calogatltr. 

OCELOaASTBB  Sch. 

This  genus  is  easily  distinguished  ^m  >>oth  Bhinoneut  and  Abnoinu* 
by  the  eyes  being  Inserted  under  distinct,  acute,  superciliary  ridges  or  or- 
bits, and  being  partly  covered  in  repose.  There  are  also  important  differ- 
ences in  the  Hlemal  pieces ;  the  proaternimt  is  still  more  deeply  and  sud- 
denly ema^nate  in  fhtnt,  so  as  to  reach  almost  to  the  tKat  coste,  which 
also  reach  almost  to  the  hind  margin,  and  are  more  widely  separated  than 
in  either  of  the  genera  just  named;  the  ridges  in  front  of  the  coxs  limiting 
tbe  pectoral  groove,  are  mucli  stronger.  The  meeostemum  is  truncate  lie- 
hhid  at  the  middle,  and  eoteia  less  into  the  formation  of  the  middle  coxal 
cavities.  The  intercoial  process  of  the  metaslemum  is  therefore  almost 
square,  and  tbe  middle  coiie  are  more  posterior  than  in  the  other  genera. 

The  beak  and  claws  vary  according  to  species;  the  funicle  la  e-jointed, 
the  first  Joint  lielng  stouter,  and  the  others  slender ;  second  and  third  elon- 
gate ;  4-4  shorter,  equal,  scarcely  thicker,  ciith  elongate-oval,  pubescent, 
acute  al  tip. 

Three  species  are  known  to  me,  of  which  tbe  first  is  the  type  of  the 
genns. 

A.  Beak  slender,  claws  clefl ;  eyes  nearly  covered  in  repose. 
Black,  mottled  with  whitish  pubescence;  elytra 
with  a  common  cruciform  white  mark  at  base; 

,  liblte  and  tarsi  testaceous 1.  Zimmermaiiiil. 
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.  Beak  Mout,  claws  sfmplc;  eyes  nearly  entirely  ei 

posed. 
Black,  clotbed  with  fine  brown  pubescence;  ai 

Kniue  and  legs  dark  testaceous 

Brown,  witb  somesmtilt  wkile  spots 


1.  O.  Zinmiermaiuli  ayll.,  Sch.  Cure.  It,  880. 

Boath  Carolina  and  Oeorgia.  The  beak  in  this  species  Is  nearly  as  long 
aa  the  prothorax,  and  is  only  abont  one-quarter  as  wide  as  Its  length.  The 
supiBocnlar  ridges  are  less  developed  than  in  the  two  other  species.  The 
poeioculsr  lobes  are  very  broad  and  nearly  conceal  the  eyes  Id  repose. 

2.  C.  cretura.  Cureuliotrttura  Herbst,  Kafer,  vii,  TO;  pi.  100,  f.  5;  C«u- 
torhgnekut  eret.  Say,  Cure.  20;  ed.  Lee  i,  385;  Faleiger  i-tpino»u»  Say, 
Joum.  Ac.  Nat.  8c.  Phil,  iii,  310;  ed.  Lee.  ii,  178.  Phi/tobiui  i-ipia.  Oyll.. 
Scb.  Cure.  iii.  463. 

Broad^  ovate,  black,  above  thinly  clotbed  with  brown  pubescence,  be- 
neath at  the  Hides  covered  with  pale  brown  scales,  extending  upon  the  rides 
of  the  prothorax.  Head  punctured,  broadly  Impressed  between  the  eyes; 
finely  carinale  behind,  supraorbital  ridges  strong;  beak  rather  stout,  curved, 
sa  long  as  the  head,  finely  punctured.  Protborax  wider  than  long,  strongly 
narrowed  in  front,  densely  punctured,  middle  of  base  deeply  impressed; 
tiie  two  apical  denticles  are  acute  and  distant;  the  posterior  or  lateral  tu- 
bercles are  also  large  and  acute.  Elytn  with  deep  strlte,  which  are  punc- 
tnred  at  the  bottom;  interspaces  not  much  wider  than  the  siricB  near  the 
suture,  but  becombig  wider  exlemally,  densely  rugose,  Beneath  densely 
coaraely  punctured,  antennte  and  legs  brown;  claws  not  toothed.  Length 
2.Smm,;  ,11  Inch. 

Middle  and  Western  Slates,  Of  the  same  size,  form  and  sculpture  as  C. 
Zimmermanni,  but  quite  distinct  by  the  shorter  beak,  simple  claws,  unva- 
riegated  pubescence,  and  not  channeled  prothorax.  It  is  perhaps  worthy 
of  being  separated  with  the  next  species,  as  a  distinct  genus,  on  account  of 
the  eyes  being  almost  entirely  exposed  In  repose,  while  in  C.  Zimmt)inan- 
ni  they  are  nearly  covered. 

3.  C.  obacurua,  n,  sp. 

Broadly  oval,  reddish  brown,  bead  darker,  strongly  punctured,  deeply 
impressed;  supraorbital  ridges  strong;  beak  very  stout,  not  longer  than  the 
head,  more  finely  punctured.  Prothorax  wider  than  long,  much  narrowed 
in  firont,  coarsely  punctured,  channeled;  apical  denticles  acute,  distant. 
posterior  tubercles  acute.  Elytra  with  a  few  small  spots  of  white  hairs; 
BtrJK  deep,  strongly  punctured;  interapaces  bnl  little  wider,  convex,  finely 
rugose  and  Onely  scaly.  Beneath  coarsely  punctured,  clotbed  with  pale 
scales.    AntennK  and  legs  testaceous,  claws  not  toothed.  Length  3.B  mm. ; 

Florida;  Dr.  E.  Brendel,  and  Messrs,  Hubbard  and  Schwarz.  Of  the 
same  form  and  size  as  the  preceding,  but  with  shorter  and  stouter  beak; 
more  coarsely  punctured,  and  rather  deeply  channeled  prothorax. 
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RHINONOnS  8ch. 

The  apecies  of  this  genus  have  the  broad  stout  fonn  usual  in  the  tribe, 
and  oDly  differ  Prom  PtUnomm  by  the  prostemum  being  deeply  emargi- 
nate  in  fnmt,  with  distinct  antecoxal  ridges. 

The  middle  cosie  are  normal  in  portion,  their  cavities  being  formed 
equally  by  the  meso-  and  melastemum,  whereby  it  differs  notably  from 
Omlogaittr;  it  also  differs  fkim  that  genus  by  the  eyes,  which  are  rounded 
and  convex,  aa  in  tiie  other  genera,  and  without  any  trace  of  superciliary 
ridge. 

The  flinicle  of  the  antennu  is  T.jointed,  and  the  claws  cleft  are  in  our 
species. 

1.  R.  perloorpius  Oyll.,  Sch.  Cure,  iv,  582i  Cureutio  ptrit.  Linn., 
Syst.  Nat.  13th,  ii,  609;  Fabr.,  Ent.  BysL  i,  Sd,  p.  408;  etaucloram  plu- 
rimorum;  CtvtorhynehM  Iriangularit  Say,  Cure.  SO;  ed  Lee.  i,  286. 

Abundant  in  Europe;  I^ke  Superior,  Indiana,  Pennsylvania.  Eansab; 
easily  known  from  our  other  Ceutorhynchoids  by  the  larger  sise  and  con- 
spicuous elongate  sutural  white  spot  at  the  base  of  the  elytra.  The  pro- 
thorax  is  very  coarsely  punctured,  feebly  clianneled,  and  the  lateral  tul)er- 
cles  are  not  very  distinct.  Length  4  mm. ;  .IS  inch.  I  do  not  know  why 
Oemminger  and  Harold  have  referred  Say's  description  to  Ph]/lobiu». 

3.  B.  pyrrhopua  Boh.,  Sch.  Cure.  vlii.  2d,  172. 

Middle  and  Weat«m  Stales,  to  Colorado.  Smaller,  clothed  alwve  with 
coamcr  brown  pubescence,  and  beneath  with  white  scales.  The  prolhoras 
is  feebly  channeled,  and  the  laletal  tubercles  are  acute.  The  antenna  and 
legs  aT«  fulvous  yellow.  The  elytra  are  marked  with  a  similar  elongate 
basal  white  or  yellowish  spot,  which.  Iiowever,  is  sometimes  not  very  ap. 
parent.    Length  2.3  mm.;  .00  Inch. 

9.  B.  louffUluB,  n.  sp. 

Elongate,  black  or  dark  brown,  thinly  clothed  with  small  white  scales; 
more  dense,  forming  a  short  posterior  dorsal  line  on  the  prothorax,  and  an 
elongate  sutural  spot  al  the  base  of  the  elytra.  Head  and  beak  densely 
punetured,  the  latter  stoui,  not  longer  than  the  head.  Prothorax  not  wider 
than  long,  slightly  narrowed  in  t^nt,  feebly  rounded  on  the  sides,  coarsely 
and  densely  punctured;  slightly  channeled  near  the  base;  tutiercles  entire- 
ly wanting.  Elytra  wider  than  the  prothorax,  elongate-oval,  convex,  hu- 
meri oblique;  striEe  deep,  punctured,  interspaces  flat,  densely  rugose.  An- 
tenna and  tarsi  testaceous.    Length  2.0  mm.;  .10  inch. 

Southern  and  Western  States;  Florida  lo  Illinois;  Oilroy,  California. 
Remarkable  for  its  elongate  form,  and  the  absence  of  prothoractc  tubercles, 
The  eyes  are  round,  and  barely  touch  the  prothorax  in  repose.  Tlie  antc- 
coxal  ridges  are  very  strong,  but  the  prosternum  is  hardly  emarginate  in 
ftont. 

Tribe  XIX.     toARINI. 

An  Important  type  of  Cureultonida,  containing  numerous  genera  and 
groups,  of  which  only  a  few  are  represented  In  our  founa.    It  is  in  this 
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tribe  tbat  the  nearest  npproacli  to  Caiandrida  and  Coitonida  ii  made,  in 
form  and  general  appearance,  Uiough  the  familj  cbaraclen  are  quite  dif* 

The  following  cbaracten  will  enable  theny  to  be  diBtinguished  fh>m  the 
other  tribes  in  which  (he  front  cois  are  separate. 

Beak  not  received  closely  apon  the  sternum,  which  however  is  some- 
times broadly  salcate  in  fh>nt  of  the  anterior  coxw;  when  this  groove  does 
not  exist,  there  are  someUmes  seen  {MadanUi  two  short  approximate 
ridges,  limited  inwards  by  an  impressed  line,  which  may  be  regarded  as 
the  last  remnant  of  the  pectoral  groove.  In  other  cases  (Barit  itriatvi) 
even  these  lines  disappear,  and  the  merest  trace  of  a  concavity  remains  in 
the  apical  constriction  of  the  prothorax,  which  in  alt  the  species  is  not 
emarginate  beneath,  and  is  destitute  of  jxwtocular  lobes.  In  many  others 
even  this  slight  concavity  or  flattening  is  wanting,  and  the  apical  part  of 
the  prothorai  is  altogether  cylindrical,  above  and  beneath.  The  meso- 
uid  metaslemum  are  closely  united,  and  the  suture  between  them  is  fre^ 
quently  oblitented,  Tlie  Hide-pieces  of  the  mesothorax  are  so  extended 
outwards  and  upwards,  that  they  intervene  strongly  between  the  base  uf 
the  prothorax  and  the  elytra  The  aides  of  ihe  latter,  therefore,  become 
obliquely  truncated,  giving  a  form  not  observed  in  any  of  the  preceding 
tribes.  The  other  characters  are  somewhat  variable.  The  pygidium  is 
sometimes  exposed,  sometimes  covered.  The  claws  are  simple,  and  either 
divergent,  connate,  or  even  {Bariltpton)  single. 

The  genera  in  our  (kuna  represent  two  groups: 
Pygidium  exposed,  usually  vertical;  flflh  ventral  »egment 

in  the  Utter  case  truncate  or  eubemarginale Barldsfe. 

P)-gidinm  oblique  or  horizontal,  not  fVilIy  exposed;  fifth 

ventral  segment  rounded  at  tip. OaatrlBl. 

Group  I,     BkrldM. 

The  separation  between  this  group  and  the  (7«n(n'ni  is  not  very  definite, 
though  characters  such  as  the  perpendicular  pygidium,  and  the  shorter  and 
stouter  beak,  seen  in  most  of  the  species,  do  not  occur  in  the  last  named 
group.  The  main  character  to  be  relied  on,  in  the  absence  of  the  easily 
recognized  habitus,  is  that  the  elytra  are  more  broadly  separately  rounded 
at  lip,  and  the  pygidium  thus  becomes  more  exposed. 

Pygidium  oblique;  fifth  ventral  segment  longer, 
ronnded  at  tip;  outer  joints  of  fnnicle  but  little 
broader,  club  lai^,  cloifgate-oval,  pubescent ....  2. 

Pygidium  vertical;  flflh  ventral  segment  shorter,  sob- 
truncate 3. 

2.  Beak  long,  slender,  straight ORTHORI8. 

"     shorter,  less  slender,  curved RHOPTOBABI8. 

3.  Club  annnlaied,  entirely  pu1>escent 4. . 
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Club  with  Bret  JoIdI  larger,  Bhining,  claws 
divei^eDt BAJtIS. 

4.  Claws  approximale,  frequently  connate S. 

"       divergent,   larger,   last  Joint  of   tarri 

longerthan  usual. 7. 

5.  Front  com  widely  distant,  body  nearly  glab- 

rous    e. 

Front  coxEC  not  widely  distant:  body  densely 
scaly TRICHOBABIS. 

6.  Protboras  strongly  constricted  near  the  tip.. .  8. 

feebly  "  "  "    ...  PSDUDOBABIS. 

7.  Second  Joint  of  funlcle  not  longer  than  third..        OHTOHOBABIS. 

"  "       longer AITIjOBAKIS. 

8.  Front  thighs  not  toothed AMPBUfOOLTPTBR. 

obtusely  toothed UADABUS. 

OBTHOBIB  n.  g. 

This  genus  contaiDB  a  ep«t«elf  pnbescent  species  from  California,  which 
has  a  singular  resemblance  in  form  to  Oreh4*U».  It  differs  from  the  other 
genera  of  this  Bubtribe  by  the  beak  being  long,  slender,  cylindrical  and  not 
curved;  it  la  separated  fVom  the  front  by  a  transverse  ImpreMlon,  as  usual. 
The  antennee  are  inserted  about  two-fifths  from  the  end  of  the  beak,  the 
scape  does  not  quite  reach  the  eyes;  the  first  Joint  of  the  fHinicle  is  stouter 
and  longer  than  the  others,  which  are  nearly  equal;  the  club  is  elongate- 
oval,  as  long  as  the  Joints  3-7  of  the  f\micle,  and  entirely  pubescent  and 
sensitive.  The  fh>nt  cozs  are  nearly  contiguous  and  the  prosternum  is 
broadly,  though  not  deeply  sulcate  in  front.  The  legs  are  rather  long  and 
slender,  tibls  not  mucronate  at  tip;  the  third  Joint  of  the  tarei  broad  and 
deeply  bilobed;  clawssimple,  dlvergenl.  Theprolhoras  is  as  longaswide, 
gradually  narrowed  in  front,  with  sides  perfectly  straight.  Elytra  wider 
at  base  than  the  prothoras,  humeri  prominent,  sides  parallel,  tips  sepamtely 
rounded,  pygidium  exposed,  obliquely  declivous;  fifth  ventral  longer  tlian 
the  preceding,  acutely  rounded  at  tip. 

1.  O.  Orotohli,  n.  sp. 

Elongate,  not  convex  above,  black,  moderately  shining,  sparsely  pubes- 
cent witli  rather  coarse  whitish  liairs.  Bealt  slender,  cylindrical,  nearly 
straight,  longer  than  the  head  and  prothorax,  sparsely  punciulate  towards 
the  tip,  more  strongly  towards  the  tiasc;  head  convex,  sparsely  punctulate, 
fb^ntal  constriction  deep.  Prothorax  as  long  as  wide,  regularly  narrowed 
ftom  base  to  tip,  which  IsoDlyone-lialf  as  wide  as  the  base;  sides  straight, 
disc  strongly  and  rather  densely  punctured,  with  a  narrow  Bmooih  dorsal 
line.  Elytra  one-fourth  wider  at  base  than  the  prothorax,  humeri  promi- 
nent, rounded,  sides  parallel,  tip  rounded;  striEE  deep,  impunctured,  Inter- 
spaces slightly  convex,  sparsely  punctulate.  Beneath  strongly  punctured, 
punctures  becoming  gradually  finer  upon  the  abdomen.  Length  8.5  ram, ; 
.14  inch. 
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Caltfomia,  locality  unknown;  sevenl  Bpecimens,  without  sexual  differ- 

RHOPTOBARIS  a.  g. 

The  single  epecies  of  this  genus  resembles  cloeely  in  form,  sculpture  and 
pubescence  Triehobari*  Irinotata,  but  without  the  three  denuded  spots  &t 
the  base  of  the  prothorax.  It  differs  by  the  club  of  the  antennce  almost  as 
long  as  the  ninicle,  elongate-oval,  entirely  pubescent,  and  very  indis- 
linctly  annulated;  the  first  joint  of  the  Rinicle  is  as  long  as  the  tliree  fol- 
lowing, and  stonier;  3-7  short,  gradually  a  little  broader.  Beak  as  long  as 
the  head  and  protborai.  curved,  not  very  slender,  depressed  as  usual  at 
tip,  fVoDtal  constriction  not  deep.  Front  coxie  moderately  distant,  prostcr- 
num  not  impressed  nor  sulcate.  Elytra  elongate  obtong,  separately  rounded 
at  tip;  pygidium  exposed,  obliquely  declivous.  I,agt  ventral  segment  as 
long  as  the  third  and  fourth  united,  rounded  at  tip,  with  a  slight  tooth  at 
the  middle  In  ^,  as  In  Tritkobarin.  Lege  slender,  tibiie  with  a  very  small 
apical  hook;  thlrdjolnt  of  tarsi  moderately  dilated,  bllobed;  last  joint  long. 
claws  rather  large,  divergent. 

1.  B.  oaneseiis,  n.  sp. 

Oblong  elongate,  very  densely  and  rather  finely  punctured,  and  clothed 
with  brownish  gray  pubescence,  or  balr-like  scales.  Head  finely  punc- 
tured; beak  not  stout,  finely  punctured,  nearly  smooth  at  the  tip.  Protho- 
rax  scarcely  longer  than  wide,  gradually  but  not  strongly  narrowed  trotn 
the  base,  sides  broadly  rounded,  base  broadly  subsinuate,  truncate  in  fh>nt 
of  the  scutellum.  Eljira  a  little  wider  than  the  prolbonx,  strite  well 
marked;  interspaces  wide,  flat,  densely  and  rugoeely  pubctured.  Punctures 
of  imderaur&ce  a  little  coarser  than  above.     Length4mm.;  .16  incli. 

Colorado,  four  spedmens. 

TBICHOBAAIS  n.  g. 
1  have  separated  as  a  distinct  genus,  certain  species  of  elongate  form  and 
densely  clothed  with  scales  or  pubescence.  They  differ  from  other  genera 
of  the  group  by  the  following  characters:  Club  of  antennte  rather  small, 
oval,  entirely  pubescent,  first  Jointformlng  about  one-half  of  the  mass.  The 
ftmicle  is  stout,  first  joint  longer,  others  equal  In  length,  but  gradually 
broader.  Beak  as  long  as  the  prothorss,  much  curved,  rather  stout,  quite 
gibbous  at  base,  frontal  constriction  deep.  Elytra  separately  rounded  at 
tip.  Pygidium  vertical;  last  ventral  segment  scarcely  longer  than  the 
fourth;  with  a  small  apical  cusp  in  ,J-  Front  cone  very  narrowly  sepa- 
rated,  prostemum  broadly  concave,  and  subsulcate  in  front  of  the  coxte. 
Legs  slender,  tiblie  with  moderate  apical  hook;  tarsi  with  tliird  Joint  mod- 
erately dilated,  bllobed,  last  jdnt  long,  claws  approximate  and  c 

Scales  of  upper  surface  hair-like 

■■       "  "       oval;  prothorax  without  denuded 
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2.  Pubescence  dense;  prothorax  with  three  denuded  ba- 
sal Bpota a.  trinotata. 

Pubescence  thin,  prothorax  without  Bpot« 3.  plumbea. 

1.  T.  texana,  n.  sp. 

This  species  in  every  respect  resembles  the  next,  except  in  being  clothed 
with  a  dense  covering  of  whiiisli  scales,  which  on  the  upper  surface  are 
not  faair-like,  but  oval,  &nd  not  more  than  three  times  longer  than  wide. 
Beneath  the  scales  are  of  the  same  size  as  above,  and  a  little  broader.  The 
sculellum  Is  (M>ncave,  black,  naked,  and  shining.  There  is  a  veiy  small 
denuded  basal  spot,  Just  inside  ol  the  hunieml  callus,  but  it  does  not  extend 
upon  the  prothorax;  the  strite  are  flnc,  and  almost  concealed  by  the  cover- 
ing of  scales.     Length  5  mm, ;  .30  inch. 

Texas.  BelfVage.  As  in  the  nejtt  species,  the  third  and  founb  ventral 
segments  are  smooth  and  shining  at  the  middle. 

3,  T.  trlnotata  Bay,  Cure.  IT;  ed.  Lee.  i,  280  iBaridiiti);  Lee.  Proc. 
Acad.  Nat.  Sc.  Phila.  1866,  304;  Baridiui  vtttitH*  Boh.,  Sch.  Cure- iU,  718; 
var.  B.  mueomutLec.,  Pr.  Ac.  1858,  79;  ibid.  1668,  864. 

Atlantic  district,  abundant  and  someUmes  injurious  to  potatoes. 

Specimens  fhim  Upper  and  Lower  California,  and  Arizona,  are  of  larger 
size,  and  the  proportion  of  oval  scales  on  the  under  surface  is  greater:  in- 
termediate forms  between  tbeae  and  the  northern  individuals,  in  which  the 
e  of  the  under  surface  is  almost  entirely  capillary,  occur  in  the 


3.  T.  plumbea  Lee.  Proc.  Acad.  Nat-  8c.  Phila.  1868,  8«4  (Baridimy. 

Maryland,  one  specimen.  Much  smaller  than  B.  triaotaCa,  more  finely 
and  less  densely  pubescent  above  and  beneath,  with  the  scales  oval  only 
u|X)n  the  flanks  of  the  prothorax;  there  are  no  denuded  basal  spots.  The 
elytrol  strife  are  deeper.    Length  3  mm. ;  .12  Inch. 

AtJIiOBAKIS  n.  g. 

I  have  separated  as  a  distinct  genus  some  sitecimens  from  the  Atlantic 
slope,  which  differ  fl^m  Barit  proper  by  tiie  more  slender  antenns;  the 
first  joint  is  scarcely  stouter  than  the  second,  and  the  latter  is  quite  as  long 
as  the  first;  the  remaining  joints  (3-7)  are  gradually  sliglitly  wider  and  the 
club  is  elongate -oval,  uniformly  pubescent  except  at  the  base  of  the  first 
joint,  and  not  large.  The  beak  is  longer  than  the  prothorax,  cylindrical. 
slightly  compressed  towards  the  base,  and  not  very  slender.  The  front 
coxie  arc  rather  widely  distant,  and  the  prostemum  is  deeply  and  broadly 
BUlcate  in  front. 

The  body  is  more  convex  than  usual  in  Barit,  though  in  this  respect,  the 
species  resemble  Pieudobari*  fareta.  The  under  surface  is  coarsely  pnnc- 
turiYl,  with  a  small  while  h«r  In  each  puncture.      ' 

These  species  represent  group  B  of  my  synoptic  table  in  Proc.  Ac.  Nat. 
Be.  Phil.  1868,  364,  and  may  be  d;8liuguished  as  follows: 
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Brown,  rides  of  prattaoros  broadly  rounded 1.  eoolopax. 

Black,        "              ■'         strongly      "      3. 

8.  Prolhorex  coarsely,  leas  densely  punctured 4.  anthraoiua. 

"            less  coarsely  and  more  densely  punctared  3. 
8.  Elylral  interspaces  transversely  rugose  and  punctu- 

hite 3.  ibis. 

Elyiral  interspaces  with  single  rows  of  punctures. ..  3-  naso- 

1.  A.  soolopax  C8ay>,  Cure.  86;  ed.  Lee.  1,  280,  (Baridiut);  Boh.,  8ch. 
Cure,  ill,  699. 

Illinois  and  Georgia,  four  Bpcdmens;  in  tbree  of  tbera  distinct  traces  of 
a  smooth  donal  line  are  seen  on  the  prothomx,  but  in  one  the  surface  Es 
quite  uniformly  punctured.  The  elytra  become  gradually  wider  behind 
Ibc  base  for  a  short  distance,  so  that  the  humeri  are  distinct,  though  very 
obtuse. 

a.  A.  Ibla  Lee.  loc-  cit  8«5. 

Oeorgia,  four  s|>ecimetis.  More  convex  tlian  tbe  preceding  and  very 
similar  In  form  to  Pttudobari$  farctat.  Tbe  humeri  are  rounded,  slightly 
prouiucnt. 

8.  A.  tuiso    Baridiui  na«ufu«|Lec.  loc.  cit  295. 

One  specimen,  Kansas,  and  two  from  California  or  Arizona.  Tbe  elytra 
are  not  wider  than  the  prothorai.  the  stris  are  deeper,  the  inlerapacee 
narrower,  and  each  is  marked  with  a  line  of  deep  punctures;  at  tbe  base  of 
the  third  and  fifth  interspaces  are  a  few  whitish  haire. 

I  regret  to  have  been  the  cause  of  confusion  by  having  previously  de«- 
cribt.'d  another  Baridiui  namtui  ttom  Tejon,  Cal.,  (Pr.  Ac.  Nat.  Sc.  Phil. 
1859.  79).  On  reexamining  that  species  I  found  that  as  the  pygidium  waa 
covered  by  the  elytra  11  did  not  belong  to  J3an>;  though  I  inadvertently 
forgot  the  name  I  bad  given  to  the  species  at  the  time  I  prepared  the  syn. 
opeis  Qf  Baridiut,  in  consequence  of  having  transferred  it  to  another  box 
with  the  other  species  of  OenlrtTkut. 

i.  A.  anthraoina  (Bob.),  6cb.  Cure  iii,  727  (,Baridiu«). 

Oblong  oval,  shining,  block,  head  less  shining,  fliiely  punctured,  beak  aa 
long  as  the  prothorax,  rather  slender,  moderately  curved,  finely  punctured 
above,  coarsely  punctured  at  the  sides;  club  of  antenuce  rounded  oval,  shi- 
ning only  at  the  base.  Prothorax  coarsely  and  deeply  punctured,  mora 
densely  at  the  sides,  which  are  nearly  parallel  for  two-thirds  the  length, 
then  suddenly  rounded  and  narrowed  to  the  apex,  which  Is  constricted  at 
the  sides;  dorsal  line  wanting.  Elytra  with  deep  strife,  interspaces  moder- 
ately wide,  flat,  each  with  a  row  of  shallow  punctures,  extending  across 
the  interspaces,  oa  distinct  rug«.  Prostemunf  deeply  sulcate,  with  the 
groove  sharply  defined  and  nearly  smooth.     Length  3.8  mm. ;  .  15  ihch. 

One  specimen  from  Florida;  Messis.  Hubbard  and  Schwara.     This  spe- 
cies has  the  rather  flat  upper  surface  of  true  Bari»,  and  is  quite  different  in 
fonn  from  the  other  three  above  mentioned. 
FBOC.  AHEB.  PHILOS.  BOC.  XV.  96.  3k 
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BAJtIS  Germ. 
As  I  have  liere  rcstrlctec)  ilile  genue,  it  coiitftiDB  only  tliosc  species  in 
wliicli  the  club  of  the  antenuee  is  small,  nearly  round,  with  Ibe  first  Joint 
not  scDBiiive,  sbining,  au<l  coastitutiug  more  itian  one-half  the  mass.  Ttie 
claws  arc  eeparale,  divergent,  and  of  niodemtesize,  and  in  some  uf  the  spe- 
cies (tparta,  £c.)Bmiili.  Tliebeakisntout,  usually  short,  and  much  curved; 
tlic  l^unlftl  conalrictiuD  ratlier  deep;  sometimes  it  is  a  little  longer  thao 
the  protbnrai.  The  front  coxk  are  never  very  widely  separated;  tlie  pni- 
Bternum  is  flat  or  broadly  sulcate  according  to  species.  The  pygidium  h 
Teriicsl,  and  the  flflli  ventral  Is  but  little  longer  than  the  fourth.  Tibis 
strongly  mncronate  at  lip.  The  species  are  glabrous  or  very  slightly  and 
sparsely  pubescent . 

Prosteninm  narrow  between  the  cosk 2. 

"  moderately  wide -l. 

2.  Prothorax  gradually  rounded  on  sides 1.  etrenua- 

"          more  suddenly  rounded  in  (hint  and 
constricted 3. 

5.  Humeral  callus  less  prominent 2.  umbilioata. 

"           ;'      more  prominent 3.  striata. 

4.  PrDBleraum  flat,  or  feebly  omcave 6. 

"              broadly  subsulcate 6. 

6.  Form  narrow,  nearly  glabrous. 11. 

"    oval,  nearly  glabrous 4.  snbovalis. 

"    oblong,  nearly  glabrous. 6.  transversa. 

"         "      pubescent,  nioreflnely  and  densely 

pnnctured 16.  pruiDOsa. 

ft.  Pectoral  groove  coarsely  punctured 7. 

"  "     sparsely  punctured,  color  brassy, 

chtwB  Bioaller 9. 

7.  Color  sligblly  brassy  8. 

"     black e.  oarinulata. 

8.  InteiBpaoes  irregnlariy  puuctulate 

"  with  regular  rows 

fl.  Narrower 10. 

Stouter,  prothorax  very  coarsely  and  sparsely 

punctured 9.  iiitida. 

to.  Prothorax  more  feebly  punctured 10.  interstitiaUs. 

"             "     strongly  and  densely  punctured  11.  conflois- 

"             "           "         "    sparsely        "  12.  rorea. 

11.  Protbonx  nttber  sparsely  punctured 13.  sparsa. 

"          densely                  "         14.  maora. 

1.  S.  strsQUa  (Lee.),  Pr.  Ac.  Nat.  Be.  Phil,  1866,  SOS,  (Baridiun). 

Wisconsin,  Kansas,  New  Mexico.  This  species  resembles  in  form  and 
•culpture  B.  e<irimilatii$  and  others  in  that  neighborhood,  but  is  easily 
known  by  the  presternum  being  narrow  between  the  ooxce,  and  flattened 
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bat  Dot  concave  in  IVont  of  tbem.  TUe  beftd  is  nearly  biuoo:1i,  tbc  beak 
coarsely  punctured,  short  and  curved;  ilie  club  of  tlie  anieauit  is  round, 
irith  tirst  joint  sbining.  ProihorKX  ample,  rounded  on  the  Bidt»,  more 
suddenly  narrowed  nnd  feebly  conatricted  iu  front  i  punctures  of  usuiil  sikc, 
smooth  dorsal  line  distinct.  Elytra  very  11  lie  wider  tlian  prothomi,  Blrte 
very  deep,  interspaces  elevated,  flat,  each  wi  U  a  row  of  strong  punc  ures, 
which  are  approximate  and  furnislied  with  very  small  wbiic  hairs,  more 
obvious  tliun  in  any  of  tiic  following  spucies;  they  are  aomewhat  conl\i8cd 
vn  the  tbird  interspace. 

2.  B.  umbilioata  (Loc),  Pr.  Ac.  Nat.  Sc.  Pbil.  1868.  303.  (Baridiui). 
Two  specimens,  Pennsylvania.    This  species  resembles  tbe  nest  in  every 

respect  except  tbat  tbe  protborax  is  cuin[>aniiively  larger,  and  the  bumcral 
callus  of  the  elvtra  less  prominent.  Tlic  head  is  sparsely,  the  beak  strongly 
punctured,  llie  club  of  the  antennie  nearly  fvund,  with  tbe  6rst  joint  shi- 
ning. Prothorax  narrowed  in  front  from  Ihe  base,  and  scarcely  rounded 
for  two-ibirds  tbe  leng'h,  then  suddenly  rounded  and  constricted  near  tbe 
tip;  punctures  unusually  large,  umbilicnted.  Elytra  a  little  wider  tbno 
prothorax  at  base,  strife  very  dee^^  interspaces  narrow,  elevated,  flat,  each 
wiib  a  row  of  s;rong  not  approximate  punctures,  Prosternum  very  narrow 
belircen  the  cox«,  broadly  amcave  and  coarsely  punctured  in  front  of 
tbem.     Beneath  coarsely  punctured,  finely  sparsely  pubescent.     Length 

3.  B.  striata  (Soy),  Cure.  17;  ed,  Lee.  1,  281;  Lee.  Pr.  Ac.  18G8,  303. 
Michigan,  Illinois.  Kansas,  Arizona.    This  is  one  of  our  largest  species 

and  is  easily  rpcognized  by  the  comparaiivc-ly  smaller  protborax,  and  more 
prominent  humeral  callus.  Tbe  pnwternum  is  very  narrow  between  Ihe 
coite.  flat  and  coarsely  punctured  in  frout  of  tbem.  Tbe  aniennal  club  Is 
nearly  round  and  the  flrst  Joint  is  sbining.     Lengib  5.5-0,5  mm.;  ,23-.20 

4.  B.  BubovallB  (Lee).  Pr.  Ac.  Nat.  8c.  Phil.  1868.  363,  (Baridiiii). 
One   specimen;   Wisconsin.     A   rattier  large  species  of  oval  form,  and 

shining  black  color.  Head  very  convex,  s|iarsely  punctulate;  beak  a  little 
longer  and  leas  stout  than  in  tbe  following  eight  species,  much  curved, 
constricted  at  base,  strongly  punctured,  Prolhorax  narrowed  from  tbe 
base  forwards,  ilien  more  suddenly  rounded  and  narrowed  to  the  tip,  wlilcli 
Ls  slightly  constricted  at  the  sides ;  punctures  strong,  but  not  very  coarse, 
more  dense  at  the  sides,  dorsal  line  dlsinoT.  Elytra  scarcely  wider  than 
the  prnthnrnx,  humeri  rounded,  not  prominent;  striee  deep,  intersiiaci'S  flat, 
finely  but  distinctly  punctulate,  punctures  of  Ihe  third  interspace  confilsed. 
of  tbe  others  In  irregular  rows,  Prosternum  uniformly  coarsely  punctured. 
Ion giludln ally  concave  or  broadly  sulcate  iu  front;  front  coxns  moderately 
distant.  Antennie  with  club  nearly  round  and  first  joint  shining.  LL'ngtb 
6  mm.;  ,24  inch. 

5.  B.  tt^ansyeFsa  (Say),  Cure.  18,  (Bnridias);  ed.  Lpc.  i,  282;  Lee. 
Pr.  Ac.  Nat.  Sc.  Pliil.  18118,  363;  B.  gtKtdralut  Lcc,,  ibid,  301. 
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IlliaoiB  to  Kaosas.  Bodj  nhloog,  rather  elongate;  head  feebl;  pono'u- 
late,  beak  rather  finely  punclured,  sbori,  Btuut  und  much  curved;  (Vontal 
conatrictinn  not  deep,  t'rulliorai;  wider  tlian  long,  subquadratc,  very 
slightly  DRiTowcd  rnim  the  base  Tor  three-founiiathe  leogtb,  then  suddcnij 
narrowed  to  the  tip,  which  is  scarcely  impressed  at  the  sides;  puDciures 
coarse,  dense,  suiooiU  dorsal  line  narrow,  sometimes  ohsoicte.  Eljira  with 
deep  striffi,  interspaces  flat,  strongly  and  contbsedly  punctured,  forming 
here  and  there  Ininsverse  rugosities.  Froslcmum  densely  and  coareely 
punctured,  Battened  and  slightly  concave  in  fVonl,  but  not  sulcaie:  front 
coxsB  moderately  distant,  anlennn  as  usual.    Length  4.5  mui. ;  .16  inch- 

6.  B.  oarinulata  (Lee),  Pr.  Ac.  Nut.  Bci.  Phil.  1858,  79;  ihid.  1868, 
862,  (Baridiut). 

One  specimen,  Texas.  Closely  allied  to  the  last,  but  the  dorsal  line  ol 
the  pro'.hoisx  is  more  distinct,  and  the  punctures  of  the  elytra  are  irregular 
only  on  the  second  and  third  interspaces,  and  form  regular  rows  on  the 
others.  The  proeternum  is  longitudinally  concave,  and  subsulcale,  though 
the  limits  of  the  groove  are  not  well  defined;  the  punctures  are  also  less 


&  (Lee.),  Pr.  Ac.  Nat.  8c.  Phil.  1868,  861.  iBuridiut). 
Middle  States.  The  color  is  brassy  black,  the  beak  more  strongly  punc- 
tured, the  prolhoras  not  wider  than  long,  coarsely  and  densely  punctured, 
with  faint  dorsal  line.  Elytra  with  deep  strife,  intereimccs  confusedly 
punctured.  Prosternum  very  coarsely  i^nnctured,  broadly  subeulca^c. 
Length  4.0  mm.;  .16  inch. 

8.  B.  tumesoene  (Lee),  Pr.  Ac.  Nai.  Sc.  Phil.  1808,  (Saridiui). 
New  York,  IllinoiB,  Louisiana,  Texas.     A  brassy  species  of  oblong  form, 

almost  like  B.  trannena,  with  the  prothorax  coarsely  punctured,  and  dor- 
sal line  obsolete;  the  beak  is  finely  punctured.  Elytra  with  deep  stilx.  in- 
IfispaccB  narrow,  each  with  a  row  of  fine  punctures,  which  arc  conf\iscd 
upon  the  third.  Proetemum  coarsely  punctured,  broadly  suhsulcate. 
Length  4-4.S  mm.;  .16-.18  inch. 

9.  B.  nttida,  n.  sp. 

Ohiong-oval,  shining  black  wi;h  a  bronate  tint.  Head  convex,  scarcely 
perceptibly  punc'.ulate;  beak  short,  a'.out,  curved,  finely  punctured,  frunlttl 
conBlrJctiou  well  marked.  Prothorax  not  wider  than  long,  gradually  nar- 
rowed from  the  base  for  two-thirds  the  length,  then  rounded  and  more  sud- 
denly narrowed  to  the  lip,  which  la  not  at  all  lini>ressed  on  the  sides;  disc 
very  coarsely  but  sinrsely  punctured,  without  trace  of  smooth  doi-tuil  line. 
Elytra  scarcely  wider  than  prothorax,  siris  deep,  interspaces  ratlier  wide, 
each  with  a  single  series  of  well  Impn'ssed  distant  punctures.  Prosternum 
at  the  middle  broadly  but  distinctly  snlcate  and  sparsely  punctured;  flanks 
broadly  concave,  so  that  the  lateral  edge  Is  somewhat  distinct;  front  cokk 
moderately  distant.    AntennK  as  usual.    Length  4.6  mm.;  .16  inch. 

One  specimen,  Florida;  Dr.  Edward  Palmer.    Very  distinct  fVom  all 
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others  ia  our  fAuna.  I  observe  Id  tbis  nod  the  tlirec  following  apucies  a  pe- 
calUrity,  which  is  eitremeljr  rare  ainoog  Cur&utionida,  and  in  Tact  amoog 
Bh^neh«ph«ra;  the  flanks  of  the  prothorax  are  very  stiddeDly  Influxcd.  und 
glighilf  concave,  so  titat  the  side  inarglo,  though  not  well  dcfliied  by  a 
fharp  line,  is  still  distinctly  indicated. 

10.  B.  iiiteratdtialiB(Buh,>,  Scb.  Cure  iii,  684,  (Baridim);^  (Rkgn- 
tkaau*  int.)  Say,  Journ.  Acad.  Nat.  8c,  Phil.  ill.  314 ;  ed.  Lee.  11,  ITS ; 
Saridiun  iiu.  Say,  Cure.  18;  ed.  Lea  I,  283. 

Middle  and  Southern  States.  I  have  retained  this  name  for  a  species 
which  ia  quite  distinct  f^ro  nil  others  in  oar  fauna.  The  well  marked 
MfDctural  characters  which  enable  our  species  of  Barii  to  be  easily  sepa- 
rated, were,  however,  not  perceived  hy  Bay,  itor  by  the  collaborators  of 
Schdnherr,  and  [  am  theref.ire  doubtful  if  the  present  name  should  be  pre- 
served. Ab  far  as  I  can  judge  from  the  descriptions,  iliia  spec  es  la  ilic  one 
intended  by  Boheinan,  founded  upon  a  typical  specimen  from  Florida  sent 
by  Say,  and  on  others  fVom  Souih  America.  But  I  am  very  uncertain  if  it 
be  the  one  originally  described  by  Say,  and  quite  doubtful  If  thnt  original 
be  the  same  with  the  one  subsequently  referred  to  (Cure.  18),  of  which  it 
is  said  that  the  punctures  of  the  elytrnl  interspaces  "  have  a  transverse 
ruguluus  appearance."  In  the  original  dt'scriplon  (J.  Ac.  Iii,  S14),  these 
same  punctures  are  declared  to  be  orbicular. 

Head  sparsely  punc;ulate.  beak  finely  punctured,  frontal  constriction 
strong;  prolborax  strongly  but  not  densely  puncured,  scareely  wider  thim 
lone,  slightly  narrowed  Tmai  the  base  for  two-thirds  the  length,  then  more 
suddenly  rounded  and  narrowed  t«  the  tip,  which  Is  feebly  impresscdat  the 
sidea.  Elytra  with  deep  strlK,  interspaces  fla',  each  with  a  row  of  very 
fine  punctures,  somewhat  confused  on  the  third  Interspace,  and  nearly  ob- 
solete in  some  specimens.  Proeternum  at  ihc  middle  broadly  but  rather 
deeply  sulcate,  and  more  sparsely  punctured.  An^ennte  as  usual.  Len^li 
3.3  mm.;  .13  inch. 

The  color  is  black,  slightly  bronzed. 

11.  B.  coQfinla  (Lee),  Pr.  Ac  Nat.  Sc  Pbil.  1808,  8S3,  (Btridiut). 

Atlantic  States,  to  Kansas.  Very  closely  related  to  S.  intertliliaWn,  but 
more  braasy,  smaller  and  a  Utile  narrower,  with  the  punctures  of  the  pro 
thorax  larger  and  less  distant.  The  punctures  of  the  Interspaces,  though 
fine,  are  distinct,  and  arranged  in  rows,  those  of  the  third  interspace  are 
not  confused.    Lengib  8  mm. ;  .13  Inch. 

13.  B.  nrea  (Boh.),  Sch.  Cure,  vlll,  1st,  141,  (Baridiui);  Lee  Pr.  Ac. 
Nat.  Sa  Phil.  1868.  862. 

doutbern  Slalea.  Narrower,  usually  smaller,  brighter  brassy,  with  the 
puDctures  of  the  prothorax  strong,  but  less  dense,  and  those  of  the  ely  ral 
luierspaces  extremely  small  and  distant,  placed  in  single  rows.  Length 
2.5-3.3  mm.;  .10-.18inch. 

IS.  B.  aparsa  (Lee),  Pr.  Ac.  NaL  Sc.  Phil.  1868.  364,  {Baridivii). 

Oregon  and  California,  three  specimens.    Though  the  proaternum  is 
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Dearly  flat,  and  conrsely  punciuri-d  in  tbisBpccics,  I  bavc  Uioitghi  it  belter 
to  eoparitlv  it  from  S.  tubitciillt  aa<\  (r<in«Mr«it*on  accuunt  ot'iheiidiTower 
form,  which  itppronclies  tliul  of  B.  area.  Tlie  pmthorux  is  Ixiwevur  more 
regularly  rounded  on  tliu  sides,  and  is  fully  as  long  as  wide;  ilie  puncture* 
are  coarsi;  bui  not  den»e.  Tbe  clytral  striK  are  less  deep  iliau  usual  and 
the  puucluresnf  tbe  inlernpaces  are  well  marked;  tliese  punctures  are  liner 
and  miirc  distant  in  tbe  spednic-n  from  Oregon,  itinn  in  tbose  from  Califor- 
nia. Tlie  In'ter  being  better  preserved  show  fine  but  distinct  nhi  e  hairs 
proceeding  from  each  inters'itial  punc.ure.  The  thoracic  smonih  dursal 
Hn:-  is  very  distinct  in  tbe  Californian,  but  almost  obsolete  in  ihe  Oregon 
spedmi'n.  A  Utrger  series  of  specimens  will  show  that  tliesu  differences 
are  IndiTiilual  rather  ttian  speciflc.    Length  3  mm.;  .12  inch. 

14.  B.  maora  (Lee).  Pnc.  R.R.  Expl.  and  Surv.  Ins.  S8,  (Aindttu) ; 
Pr.  Ac.  Nat.  8c.  Phila.  1808.  382. 

San  Francisco,  Cal.,  three  s|)eciniens.  Nearly  related  to  B.  iipar*a,  and 
of  the  name  narrow  form.  Tlie  pn>thonix  is  ^lowcver  more  ilensely  punc- 
tured, witkout  dorsal  smooth  line.  Tlic  punctures  of  the  ioterspari's  of 
the  eljtra  arc  vKvy  small,  and  upon  the  third  ate  somewhat  con  fused.  I'ro- 
sternum  hclween  the  caxte  not  very  wide,  slightly  longiludinally  concave, 
bui  Bcarci-ly  subsulcate.    Length  8.5  mm.;  .11  Inch. 

15,  B.  pruinosa,  n.  sp. 

Ilnllier  robust,  oval -suliquad rate,  bliick,  pruinose  with  small  narrow 
wliite  scales,  some  of  which  are  hBir-llke.  Head  naked,  nearly  sniDolh; 
beak  shorter  than  prothorax,  stout,  curvetl.  punctured,  pubescent,  consirlct- 
cd  at  base.  ProtboraK  scarcely  longer  tliau  wide,  gradually  narrowed  [Wim 
the  base  for  two-thirds  the  length,  ilien  more  rapidly  to  the  lip.  which  ts 
constricted  on  the  sides;  disc  densely  but  not  coarsely  punctured,  scuiellar 
lobe  larger  than  usual,  eiuarginale;  dorsal  line  indistinct,  or  wantlnj;.  Ely- 
tra gradiiHlly  a  little  wider  titan  Ihe  prothurax.  stria  deep.  in:er<4i>ac'es  Hat, 
wide,  densely  punctured.  Benc:ilh  densely  punctured.  Front  coxte  n)o<l- 
eralely  separated,  prostcmum  slightly  concave,  not  sulca:e.  Club  of  an- 
tennie  nearly  round,  with  first  joint  slightly  pubescent,  but  shining.  Lingib 
4.0  mm.;  .18  inch. 

Texas,  Belfrage.  not  rare.  The  third  joint  of  the  Inrai  is  broader  than 
nsnal.  and  the  claws  larger,  thus  allowing  a  tnin^iion  towards  Oiti/ehobari$. 
but  the  dub  of  tbe  antcnns  is  of  Ihe  present  genus. 

ON7CHOBAIU8  n.  g. 

Under  this  name  I  would  group  those  species  in  which  Ihe  dub  of  the 
antenniD  is  more  oval.  en:ircly  sensitive  and  pulicscenc,  the  first  joint  foru). 
ing  less  than  one-half  the  mnsn;  tbe  second  Jidnt  of  the  flinicle  not  longer 
than  the  third;  and  the  claws  divergent  and  largiT  than  usual. 

In  other  respects  this  geut'.B  agrees  with  Bari*.  and  the  species  may  he 
classified  similarly,  though  the  th)nt  c.ixie  are  luually  much  more  widely 
sepanitetl  than  in  Sarin- 
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iDtenpaceaof  elytra  with  rows  of  puocturcB 3. 

Inierapaces  oftlytra  deiiBelj  punctured,  aod  thinly  pu- 
bescent    1,  densai 

2.  ProBternnm  very  wide  between  the  comb ....  3. 

"        moderotetf  wide  between  the  coxte 5, 

3.  Black,  ijltktirous,  or  nearly  so 4. 

Dull  black,  flnelj  pruinoee Z.  aubtonsa. 

4.  Prothorei  without  amoolh  dorsal  line .^ 3.  peotorosB, 

"          with  broad  dorsal  lino 4.  distans. 

Much  Hmaller  and  narrower. 6.  aeriata. 

5.  Bparsely  pubescent;  very  coarsely  cribalo 6.  aribrata. 

Prothorax  plicate,  elytra  with  pattern  of  large  narrow 

scales 7-  rugicoIUe. 

1.  O.  densa  (Lee).  Pr.  Acad.  Nat.  8c  Phil.  1850,  70;  aid.  1868,  3fl2. 
9a&  Diego,  Cal.,  three  specimens.     Broader  and  leaa  flQi^ty  puliesc<at 

th*n  0.  tuAtoiua,  with  the  prothorax  more  coarsi-ly  punctured  and  sutwa 
rinate;  It  is  gradually  narrowed  in  front  from  the  base  for  two-thirds  t'  e 
length,  then  r^idly  narrowed  to  the  apex,  which  is  diatinc  ly  constric'ed. 
Head  punctured  in  ttoax,  smooth  behind.  Btriie  of  elytra  det^p,  in'erspacea 
flat,  irregularly  punctured.  Beak  as  long  as  prothorax  and  not  stout;  club 
of  aotonnte  oval,  entirely  pubescent  and  sensitive.  Front  coxre  wid<ly 
separated,  pniatsmum  flat,  densely  and  coarsely  punctured.  Length  4  mm.; 
.le  inch. 

2.  O.  Bubtonsa,  n.  sp. 

Less  robust,  dull  black,  pniinoae  with  very  flne  whitisli  pu1>esr«ncr, 
more  evident  on  the  elytra  than  on  the  prothorai.  Head  punctured  la 
t  Jnl,  nearly  smooth  beldnd,  beak  longer  than  in  the  preci'ding.  Prollinntx 
scarcely  wider  than  long,  side's  parallel  for  two-thirds  the  length,  then  rap- 
idly narrowed  and  rounded  to  the  apex,  whicli  is  feebly  constricted  at  the 
sides:  disc  densely  punctured,  each  puncture  with  a  small  hair  at  the  liot- 
toiu;  aniescutellar  lobe  broad,  not  emarginat«.  Elytra  scarcely  wider  than 
the  protliorax,  slris  deep,  interspaces  flat,  each  with  a  row  of  small  punc- 
taree.  Front  coix  widely  separated;  prostornum  nearly  flat.  Length 
4  mm.;  .16  inch. 

Texas,  Belfrage,  one  specimen. 

8.  O.  peotOToea,  o.  sp. 

Ovate,  narrower  behind,  black,  nearly  glabrous  above.  Head  sparselj 
pnnctulate;  beak  as  long  as  the  prothorax;  rather  shnder.  punctuUite, 
mnch  curved  at  base,  frontal  caiiB~.ric  ion  deep.  Prothorax  larger  than 
mnai.  wider  than  long,  slightly  narrowed  from  the  b:iso  for  two-fiirds  iIm 
length,  then  rapidly  narrowed  to  the  tip,  which  is  constricted  at  (he  sides; 
diac  rather  cloaolj  bat  not  coarsely  punctared;  scutellar  lobe  m  >rp  promi- 
nent than  usual,  tmncate.  Slytra  at  baas  not  wider  than  proth  irax,  );rii<l 
nally  narrowed  behind;  stria  deep,  Inierapaces  flat,  each  with  a  row  of 
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slroDgly  marked  punctures.    ProsterDum  very  wide  between  llie  cozs, 
coarsely  puDcmrcd,    wiLh  two  slight  loDgitudinal  impressions  in  front. 
Lengili  4  Dim.;  .16  inch. 
Teiias,  Beirrage,  one  specimen. 

4.  O,  diatana  (Lee.),  Pr.  Ac.  Nat.  8c.  Pbil.  1888,  363.  (Baridiui). 

New  Mexico,  Fendler.  one  specimen.  Oval  subquadnite,  biitcli,  scsrcely 
Bliining.  glabrous.  Head  Bpareely  punc!ulatei  beak  punctulate,  as  [uni{  M 
tlic  protbcirai,  not  atout,  regularly  and  s'rongly  curved,  fVonial  constriction 
feeble.  Prothorax  suddenl]:  narrowed,  rounded  on  the  sides  la  (h>nt,  and 
constricted  at  I  lie  sides  near  the  tip;  punctures  distant  on  the  disc,  mot« 
dense  towards  tlie  Mdesi  snootta  di>rsal  line  very  disiincl.  Elytra  with 
d?e|i  strite.  interspaces  flat,  rather  wide,  with  rows  of  shallow  dis'imt  punc- 
tures, wliich  are  more  evident  than  usual  Pros'emum  very  wide  between 
tlio  coxs,  c^rsely  and  sparsely  punctured,  broadly  concave  in  front,  with 
two  small  impressions.  Length  3.3  mm, ;  .13  inch. 
'  C.  O.  seriata  (Lee,),  Pac.  R.  R,  Expl.  and  Surv.  Ins.  68;  Pr.  Ac.  NaL 
Sc.  Phil.  1888,  363,  (BarWiuO- 

■  San  Francisco,  Cal, ;  one  specimen.  A  small,  shining  black  species  of 
narrow  form,  resembling  in  this  rcspi'cl  the  next,  as  well  sa  Bari>  iparia, 
BDiI  Pteifiobirii  aTiguila.  From  the  last  two  it  is  easily  distlnguis'.ied  by 
the  generic  cbarartera:  from  O.  maera  it  is  readily  known  by  the  more  dls- 
Umt  from  coxie.  Tlie  prosernum  is  as  wide  as  in  tlio  two  preceding  spe- 
cies, flat  and  coarseiy  punctured,  without  impressions.  The  third  Joint  of 
the  tarsi  is  less  broadly  dilated. 

Ilt-ad  dull,  feebly  pnnciulate;  beak  as  long  as  the  prothorax,  not  stout, 
rtigosely  punc'ured,  regularly  curved,  fVotital  constriction  faint,  Prorho- 
i»x  scarcely  longer  than  wide,  sides  rounded  in  Trout,  and  scarctfly  con- 
■'ricicd;  punctures  strong,  and  dense,  without  smojth  dorsal  line.  Elytra 
with  rather  narrow  strie,  Interspaces  flat,  eacli  with  a  row  of  small  distant 
punctures.    Length  2.5  mm.;  .10  inch. 

6,  O.  oiibrata,  n.  sp. 

EioagiktL',  brownish  black,  shining,  sparsely  clothed  with  rather  coarse 
white  rcclinate  hnlrs.  Head  smojth,  beak  short,  not  longer  than  tb  <  pro- 
tliorax,  stout,  curved,  punctured,  strongly  constricted  at  base.  Pr.itbnrai 
quadrate,  wider  than  bng;  sidus  parallel,  suddenly  narrowed  and  rounded 
near  the  tip;  very  conreelj  punctured,  and  smooth  dorsal  line  narrow,  but 
distinct.  Elytra  a  little  wider  than  the  prothorax,  sides  parallel,  rounded 
at  the  lip,  striie  deep.  Interspaces  narrow,  each  with  a  row  of  rather  distant 
■mall  punctures,  from  whicli  proceed  white  haira.  Beneath  aiarsely  punC' 
tured,  punctures  becoming  smaller  and  disUnt  upon  the  abdomen.  LtrngUi 
8.3  mm.;  .135  inch. 

Texas.  Belfrage,  two  specimens.  The  Ttaat  eoxK  are  moderately  dls- 
tknt.  OS  iti  most  of  the  glabrous  species;  the  prosi«mum  is  slightly  concave. 
The  club  of  the  antennie  is  short  oval,  and  the  first  Joint  constitutes  more 
than  one  lialf  the  tnass  and  la  somewhat  shining.    In  the  best  preserved 
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(pecimen  tbe  pubescencs  is  more  dense  at  tUe  third  iaterspoce.  and  ou  the 
secood  ti>  tbe  flftb  iDtetspaces  for  a  Btaort  dUlanra  behind  the  middle. 

"i-  O.  ruffloollls,  n.  sp. 

Oblong  oval,  brow niah -black,  above  with  scattered  elongate  yellow 
scales,  wbich  on  Uie  elytra  Toria  an  indefinite  palteni  of  a  transverse  bund 
■t  the  base,  and  anotlier  Just  behind  the  middle  conoec'.cd  by  some  less 
densely  placed  scales.  Heud  conn-i,  nearly  smooth,  bcnk  as  long  sa  the 
pio'.horai,  attenuated  towards  the  tip,  strongly  curved,  punctured,  fronla) 
constriction  deep.  Prolhoiax  wider  than  long,  feebly  narrowed  from  the 
base  for  two-tbirds  the  length,  rounded  on  the  sides,  slightly  conslric:ed 
near  tbe  tip;  very  deeply  and  cjarssly  rugose,  leaving  narrow  elevated 
ToldB,  much  at  In  Rhf/utmaluti  there  are  a  few  scattered  yellow  hair  like 
scales;  baae  scarcely  sinuate.  Elytra  a  little  wider  at  base  than  tbe  protbo- 
rax,  gradually  narrowed  behind,  scarcely  separately,  but  almost  conjointly 
rounded  at  lip;  strite  deep,  interspaces  6at,  each  with  a  row  of  small  dis- 
tant punctures.  Prostemum  very  broad  between  the  cozte,  coarsely  punc- 
tured, marked  in  fVont  with  two  lines  converging  behind,  and  enclosing 
smooth  iriangular  space.  Club  of  antenos  small,  oval  rounded,  pubescent; 
claws  divergent.     Length  4.2  mm,;  .17  incb. 

Middle  and  Southern  States.  The  pygidium  is  less  exposed  than  usual, 
but  is  perpendicular,  so  that  tbia  species  cannot  be  confounded  with  Ctn- 
trinut,  in  which  it  la  nearly  horizontal,  or  at  most  oblique. 

P8Etni>OBABIS  n.  g. 

The  species  of  this  genus  have  the  second  joint  of  the  funlcle  no  longer 
than  the  third,  and  the  club  not  larger,  oval,  with  the  first  Joint  pubescent 
and  sensitive,  and  constituting  less  than  one-half  the  mass;  the  claws  are 
approximate  and  slightly  connate  at  base.  In  these  respects  ihey  agree 
with  Triehobarit,  but  differ  by  the  tVont  coxie  being  very  widely  sepa- 
rated, and  by  the  absence  of  dense  scaly  or  hairy  vesiiture,  though  there 
are  a  few  scattered  scales  ou  the  elytra  of  each  species.  The  prostemum  is 
broadly  sulcale  in  rionti  the  limits  of  the  groove  are  less  sharply  defined  as 
in  Aulobarit. 

Body  elongate -oval,  punctures  of  interspaces  in  rows  2. 

"       stouter  convex.  conAised L  forota. 

2.  Elytra]  punctures  large,  shallow 3. 

3.  Protborai  with  ddes  slightly  oblique 2.  nigrrina. 

"  "        "    nearly  parallel 3.  aoffusta. 

i.  Side  piecjf  of  body  densely  squamoee 0, 

"        "  "      not  squamose 4.  pusllla. 

5.  Brown,  protborai  with  smooth  dorsal  line 5  albUatus. 

Black,  proihoraz  without  dorsal  line 6.  T-signum. 

1.  P.  Barota  (Lee),  Pr.  Ac.  Nat.  Sc.  Phil.  1888,  8fl3,  (Baridiut). 
KanaaB,  Colorado,  and  Texas.    A  robust  convex  species,  having  tbe  ap. 

FBOC  AMEB.  FHtLOS.  BOC.  XV.  06.  9t. 
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peankDce  or  Ctnlrintu.  The  proeteraum  is  broadlj  au6  tolerablj  deeplf 
silicate,  tliUB  Bliowing  a  tendency  towards  A«U>bari»,  which  It  resemliles  in 
appearance,  tliougL  tlie  limiis  of  tbo  groove  are  ill-deflned.  The  second 
joiut  of  tlie  OiDicle  is  howerer  no  longer  than  the  third.  The  base  of  the 
third  interspace  of  tlte  elytra  has  a  email  scaty  spot,  and  there  arc  also  scat- 
tered hairlilic  scales.  The  striiE  are  deep,  the  punctures  of  the  interspaces 
ere  transverse  and  rather  confused.    Length  4-5  mm.;  .16-. 20  inch. 

a.  P.  nlgrlna  (Say),  Cure.  81;  ed.  Lee.  I,  295,  (fiaridiu*);  Boh.,  Bch. 
Cure.  iii.  600;  Boh.,  ibid,  vill.  154;  Lee,  Pr.  Ac.  NaL  3c.  Phil.  1868.  8«S. 

Bou:liem  States.  The  white  scales  sre  very  sparse,  and  easily  removed; 
they  are  arranged  singly  upon  the  interspaces,  except  at  the  base  of  the 
third  inlerepacc,  where  they  form  a  small  spot  The  proatemum  Is  broadly 
and  deeply  sulcaie;  the  groove  is  sparsely  punctured,  and  sharply  limited. 
Length  8-t  mm.;  .12-,16  inch. 

S.  P,  angusta  (Lee),  Pr.  Ac.  Nat.  Sc.  Phil.  1808,  863,  (Baridiui). 

This  epccics,  from  the  materinl  now  at  my  command  seems  separable 
(Vom  P.  nigrirut  only  by  its  narrower  form,  the  sides  of  the  prothorax  nearly 
parallel  behind,  and  by  the  entire  abBence  of  smooth  dorsal  line  of  the  pro- 
thorax.  S[>ecim(.'nB  from  Texas  which  are  clearly  referable  to  P.  nigrina, 
vary  in  the  last  mentioned  cliarocter,  the  dorsal  iine  being  citlier  distinct  or 
obsolete,  bo  that  only  the  ftirm  of  body  reiuains  to  distinguish  them  apart. 
Length  2.T-3.3  mm.;  .11-.13  inch.     Illinois  to  Kansas. 

In  one  specimen  a  few  scales  remain,  indicating  a  Testiture  similar  to  the 
precixling.  On  re-examining  the  specimens  I  find  my  former  observation 
that  tlie  second  joint  of  the  funicle  is  longer  than  the  third  is  incorrect. 

4.  P.  puallla  (Lee).  Pr.  Ac.  Nat.  Sc.  Phil.  1868,  363,  (_BaHdiiii). 

New  York,  one  specimen.  Allied  to  P.  nigrina,  but  more  oval  and  lew 
elongate.  wi;h  the  punctures  of  the  prothorax  less  coarse,  and  without 
Hmoo:b  dorsal  iine;  the  sides  are  also  more  oblique.  Head  and  beak  sparsely 
fluL'ly  punctured;  the  latter  as  long  as  the  prothorax,  ratlier  slender,  very 
Blighily  curved.  Elytra  with  deep  strite.  and  rather  wide  flat  Interspaccn. 
each  with  a  row  of  line  but  disiinct  punolurcs;  the  specimen  is  rubbed,  but 
a  few  white  scales  are  visible  at  the  base  of  the  third  interspace,  wliich  in- 
duce me  to  believe  that  in  well  preserved  specimens  they  ore  scattered  iis  in 
the  preceding  spedes.  The  prosternum  is  broadly  and  strongly  snicate. 
and  sparsely  punctured,  bat  the  edges  of  the  groove  are  less  sharply  defined 
than  in  P.  nigrina.     Length  S.5  mm.;  .10  inch. 

Q.  P.  albllatus,  n.  sp. 

Elongate,  brown,  shining;  with  a  small  elongate  spot  at  the  base  of  the 
third  lnt«rspace,  and  the  side  pieces  of  meso-  and  metathorax  densely 
clothed  with  white  scales.  Beak  punctured,  feebly  striate  near  the  base; 
head  finely  punctured.  Prothorax  a  little  longer  than  wide,  rounded  on 
the  sides  in  front,  not  constricted  al  lip;  disc  coarsely,  rather  densely  punc- 
tured, witli  a  narrow  smoo:h  dorsal  line.     Elytra  not  wider  than  the  pro- 
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tboi&x,  airis  mirroir,  deep,  ImpuDctured;  interapacea  fljit,  eacb  with  a  row 
of  estreoiely  snull  punctuiee;  third  inteTBi»c«  clothed  for  one-flnh  the 
length  with  white  scales.  Beneath  stroogly  pancturedi  Bides  of  the  last 
tltrec  Tentral  segmeats  clothed  with  white  scales.  Length  2-3  mm. ;  .06 
-.13  inch. 

Enterprise,  Florida;  Messrs.  Hubbard  and  Schwarz.  The  specimens  are 
somewhat  abraded,  but  in  one  or  them  I  observe  scattered  whi.e  scales  re- 
mpiaiug  on  the  protharai  and  elytra.  It  \a  quite  probable,  therefore,  that 
well  preserved  individuals  are  marked  as  in  the  next  species,  from  which 
It  differs  cbicBy  bj  the  larger  size,  browa  color,  smooth  dorsal  stripe  on  the 
pntthorax.  and  fine  punctures  of  the  iDturspaces  of  tlic  elytra. 

fi.  P.  T-Biffnum  (Boh.\  Sch.  Cure  vili.  Ist,  1S4,  (Baridiuf). 

South  Carolina,  Zimmcrmann;  Florida,  Hubbard  and  Schwnrz.  Much 
snialleT  and  still  narrower  than  P.  nigrina.  Head  finely  punctulatt^,  beak 
stout,  Blrongly  curved,  as  long  as  the  protliorax,  punctured,  frtmlal  con- 
striction feeble.  Prothorax  scarcely  longer  tlian  wide,  8ul)quadrale,  sides 
not  oblique,  feebly  rounded  for  threu-fourtlis  the  length,  then  more  suddenly 
rounded  and  narrowed  to  the  tip,  denst'ly  and  strongly  punctured,  without 
dorsal  line.  Elytra  wider  than  the  prolhorax,  humeri  oblique,  distinct; 
stris  deep,  interspaces  Hat,  each  with  a  ritw  of  flae  but  distinct  puocturi's; 
s  short  line  of  while  scales  at  the  base  of  the  third  interspace,  (and  a  small 
spot  behind  the  middle,  probably  rubbed  off  in  the  specimen  ber.ire  me), 
metaBiemal  side  pieces  and  of  the  last  ventral  segments  clothed  with  small 
white  scales.  Prosternum  not  so  wide  between  the  coxce  as  in  tliu  other 
species,  broadly  and  less  deeply  sulcate  in  tnmi,  club  of  the  antenme  rather 
larger  than  usual.    Length  3.3  mm. ;  .08S  inch. 

In  well  preserved  specimens  the  surface  is  clothed  wi:h  ecattered,  small 
white  scales,  which  are  more  dense  at  the  sides  of  the  prothora:!.  at  the 
base  of  the  third  interspace  of  the  elytra,  and  the  side  pieces  of  the  meso- 
and  metalhoraz,  and  at  tlie  sides  of  last  three  ventral  segments.  These 
scales  are  however  easily  abraded. 

AMPBLOaLYFTBB  n.  g. 

This  genus  contains  species  which  depredate  on  the  small  stems  of  grape 
vines  and  allied  plants,  producing  excrescences.  Two  of  them  are  readily 
distinguished  from  the  preceding  genera  by  the  smooth  and  shlnini;  surface 
of  the  elytra,  the  interspaces  of  which  are  wide  and  not  puncturi'd;  the 
stria  are  flne,  the  posterior  callus  prominent  and  the  surface  undulated  by 
brood  transverse  Impresslona.  In  these  respects  they  resemble  M'ldami, 
but  differ  by  the  shorter  and  stouter  beak,  the  stouter  aniennce,  and  the 
broadly  excarated  proatemum.  which  is  not  suddenly  declivous  between 
the  cats.  The  tnuX,  thighs  are  not  toothed,  and  the  claws  are  connate  at 
base. 

The  form  ts  also  quite  different  from  Madamt;  the  elytra  are  a  little 
wider  than  the  prothurax,  as  In  Bart*. 
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The  fhwit  com  are  reiy  wideljr  Beparatcd;  the  tronBTere suture  between 
the  coxie  ia  very  well  marked,  and  the  proeternum  1b  widely,  liul  Dot  dimply 
excavate<1;  club  of  anteoDK  elongsle-oviil,  aunulated,  pubescent. 

Three  stwcieB  are  known  to  me: 
Elyiral  Hirite  not  punctured; 

Brown,  prothoniz  obliquely  narrowed  trom  the  base 

Black,  "        suddenly        "        near  the  tip. . 

Eljtral  Birite  crenale;  body  elongate,  brown,  opaque. . . . 

1.  A.  Sesostris  (Lee.),  Pr.  Ac.  Nat.  Sc.  Pbil.  1868,  864  (Baridua); 
W&lah.  Am.  Entomologist,  ii,  109^  Madaru*  vitit  Riley,  1st  Missouri  Re- 
port, 181. 

Western  Stntea,  on  cultiTsted  vines.  Somewhul  narrower  than  tbc  next, 
and  easily  kni>wD  by  the  bruwn  color  nnd  different  form  of  the  pnnhomi. 
Head  scarcely  pundulate,  beak  as  long  as  the  protliorax,  slightly  curved, 
feebly  punctured,  fh>nt  constriction  faint.  Prothomx  as  long  as  wide, 
sparsely  punctured,  with  a  smooth  dorsal  line,  sideg  oblique  from  the  base 
for  more  [hpn  one-half  the  length,  then  rounded  and  narrowed  for  a  short 
distance,  and  then  broadly  constricted  at  a  greater  distance  than  usual  tVom 
the  tip.  Elytra  very  little  wider  than  the  prothurax,  wltUa  vague  trans- 
verse impression  near  the  base,  and  two  others  near  the  sidea;  posterior 
callus  small,  rather  prominent;  striK  fine,  inlerspacea  wide,  flat.  Beneath 
coarsely  punctured.     Length  3  mm, ;  .12  inch. 

2.  A.  ater,  n.  sp. 

Very  black,  shining;  beak  stouter  and  more  curved  than  in  the  prece- 
ding, Prothonix  more  Bparscly  punctured,  more  rugose  at  tlie  sides,  which 
are  scarcely  narrowed  for  two-thirds  their  length,  then  very  suddenly 
rounded,  and  constricted  far  from  the  tip.  Elytra  a  little  wider  than  the 
prothoras  at  base,  sculptured  and  Impressed  as  in  the  preceding.  Length 
8  mm.;  .12  inch. 

Southum  and  Western  Slates,  on  Ampelopiii  quingti^otta.  Mentioned 
as  Madanti  amptlopii*  by  Walsh  and  Riley,  loo.  clt.  sup.,  but  not  described. 

3.  A.  orenatus,  n.  sp. 

Elongate,  dull  ferruginous,  opaque.  Beak  curved,  as  long  as  the  heoil 
and  prolUorax,  punctured;  head  not  punctured.  Prothotai  subquadmte, 
sides  parallel,  rounded  near  the  tip,  and  strongly  constricted,  base  bisinu- 
ate;  densely  and  coarsely  punctured,  constriction  marked  on  the  sides  with 
a  Iransverse  row  of  larger  punctures.  Elytra  a  little  wider  than  the  pro- 
thorax,  sides  parallel,  surface  broadly  impressed  behind  the  base;  stris 
deep,  very  coarsely  punctured,  interspaces  narrow,  third  and  ninth  carinate 
near  the  tip,  and  confluent,  so  as  to  leave  a  deep  fovea  between  their  junc- 
tion and  the  posterior  callosity,  which  is  well  marked.  Beneath  coarsely 
punctured,  less  so  upon  the  abdomen;  fifth  ventral  lessconvex  and  lesa 
densely  punctured  than  in  the  two  preceding  species.  Claws  small,  con- 
nate for  half  their  length.     Length  '2.8  mm.;  .11  inch. 

Virgini^  and  Maryland;  two  specimens.  Narrower  even  than  Pitudo 
barii  aitguita. 
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In  lli'iB  genus  Ibe  upper  eurfacc  is  very  smooth  and  shilling,  aod  the  sur- 
face ofllic  elytra  undulated,  but  the  beak  la  longer  than  the  prothonix  and 
slender,  almoet  as  in  CanlHnai;  ilie  antennie  are  longer  and  more  slender, 
tbe  first  joint  of  Ibe  Ibnicle  aa  long  ae  tbe  three  following;  cluh  elongate 
OTal,  aniiulated,  entirely  pubeacenl.  The  prosteroum  is  eilremely  wide 
tDd  gibbous  between  the  coxe;  declivous  In  front,  not  eicavated,  but  with 
two  very  abort  Inpressions.  Front  thighs  armed  with  an  obtuse  tooth, 
clawa  appruxhuate,  hut  not  connate  at  base. 

The  precetling  genus  makes  a  gradual  transition  fVom  BarU  to  Madarut, 
and  the  arrungement  of  I^cordaire  by  which  tbe  genera  Just  named  are 
separated  in  two  different  subtrihes  is  manifestly  unnatural. 

1.  M.  undulatus  Boh.,  8ch.  Cure,  iii,  640;  AAyneAimuf  und.  Say, 
Jouni.  Ac.  Nat.  8c.  Phil,  ili,  815;  ed.  Lee.  ii,  177. 

HaaaaL-hiiselts  to  Alabama,  Texas,  and  Eansas.  The  nonheni  Bpecimens 
are  entirely  black;  those  from  the  South  and  West  have  tbe  protliorax  red. 
Altboagb  Boheman  described  all  tbe  thighs  as  (oothcd,  I  And  that  ibe  mid- 
dle and  hind  pairs  are  quite  unarmed.  The  tooth  of  the  fh>at  pair  is  raiber 
large,  but  obtuse. 

Group  11.     OntrlMl. 

The  only  characlera  ]  can  give  for  ibe  recogniiion  of  this  group,  as  dla- 
tioguished  fh>in  Baridet,  are :  the  elytra  conjointly  rounded  at  tip,  or 
nearly  so  ;  the  pygidiuro  thus  beeomes  entirely  covered,  or  only  partly 
exposed,  and  is  nearly  horiiontat,  or  at  most  somewhat  oblique,  and  never 
vertical.  The  last  ventral  is  consequently  regularly  rounded  at  tip,  never 
truncate  or  cmarginale.  In  addition  to  these  eharacler?  the  ventra]  surface 
of  tbe  abdomen  is  more  convex,  frequently  ascends  obliquely,  as  in  Zygo- 
pini,  bnt  in  a  much  less  degree.  The  tibial  hooks  are  less  developed  than 
in  Barit  and  its  allies,  and  in  many  species  are  scarcely  apparent.  The 
beak  and  antenns  are  generally  of  more  slender  form  than  in  Barii,  but 
these  cbaracters  are  not  without  eiceplious,  as  will  be  seen  below. 

A.  Body  witbont  erect  hrlslles. 

Tibis  stout,  with  longiiudinai  grooves  (as  in  Bartt)  2, 

"     slender,  not  grooved 3. 

S.  Pectoral  groove  shallow,  indefinite PAOHYBARIS. 

"  "      deep,  sharply  defined STETHOBARIS. 

8.  Side  margin  of  protboraz  as  usual 4. 

well  defined MICROOHOLtTS. 

4.  Third  joint  of  tarai  broad,  bilobcd O. 

narrow OALANDRINUS. 

5.  Clawssepnrate CENTRINUS. 

"      connate  at  base ZYGOBARIS. 

'■      single BARILEPTON. 

B.  Body  with  stout  erect  bristles,  intermixed  with 

the  denae  covering  of  Bcslee;  tarsi  narrow. 

BrUtlet  very  long BtrOH^ITES, 

"      sbort PLOOAMUS. 
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PA0HYBARI8  n.  g. 

A  single  gtabrouB  species  of  Tery  etout  fonn  and  coaree  sculpture  rcpre- 
senta  this  genus.  It  has  the  cliaractCTS  of  Ongchobarii  except  that  the 
elytra  are  conjointly  rounded  behind,  so  as  to  cover  ihc  pygidium,  and  the 
fifth  ventral,  though  vi'iy  transverse  Is  broadly  rounded  behiqd.  The 
beak  is  elender,  longer  than  the  bead  and  prothorax,  moderately  curved, 
and  striato- punctate,  a  character  not  seen  in  any  oiber  of  our  apecics.  The 
antcnnx  are  stout,  first  Joint  of  funicle  elongate,  second  not  longer  than 
Ibe  third,  remaining  joint  gtadoally  stouter,  merging  into  the  cUib,  wbicb 
is  elongate- oval,  annulaied  and  entirely  pubescent.  Protborax  broader  than 
long,  strongly  but  gradually  narrowed  fW)m  the  base,  rounded  on  the 
sides,  scarcely  constricted  in  front.  Elytra  vurj'  little  wider  than  prulborax 
nt  base,  humeral  callus  not  prominent,  gradually  narrowed  behind,  con- 
jointly rounded  at  tip.  Proetemum  rather  broad  between  Ihc  coxfe 
longitudinally  slightly  concave  in  t^nt,  with  two  short  InipreiisioDs  con- 
nected at  tlieir  anterior  end.  Legs  rather  slout,  tbigtia  unarmed,  tibl« 
rather  short,  scarcely  mucronate,  marked  with  two  fine  lines  and  inter- 
vening ridge  on  outer  aurihce;  tbini  joint  of  tarsi  broadly  dilated,  last  Joint 
moderate,  clawa  rather  large,  divergent. 

1.  P.  porOBUB,  n.  sp. 

Broadly  oval,  black,  moderately  shining.  Beak  slender,  punctured  in 
rows,  sides  striate;  head  punctured,  frontal  constriction  obsolete.  Pro- 
tborax strongly  punctured,  sculellar  lobe  large,  emarginate.  Elytra  very 
deeply  striate,  striic  punctured,  inlerspaccB  Hut.  each  with  a  row  of  large 
ajiproximnte  punctures,  hearing  very  sliort  wliitish  hairs.  Beneath  coarsely 
punctured.     Length  3.7  mm. ;  .15  inch. 

Enterprise,  Florida,  May  lOtb:  Messrs.  Hubbard  and  Scbwarz. 

BTETHOBASI8  n.  g. 

The  single  species  of  this  genus  is  rather  broadly  oval,  though  less  so 
than  Paekj/bart't.  The  beak  is  as  long  >is  the  head  and  protborax,  rather 
sioul.  curved  finely,  punctulate;  head  distinctly  punctured,  convex,  fhinial 
constriction  strong,  eyes  narrowly  sejiarated  beneath;  antennie  stout,  first 
joint  of  funicle  elongate,  second  not  longer  than  third,  the  following 
gradually  a  little  broader;  club  large,  elongate -oval,  annulated.  entirely 
pubescent.  Prothorai  broader  than  long,  convex,  rapidly  narrowed  In 
front  and  rounded  on  the  sides,  very  strongly  and  tubularly  constricted 
near  the  tip.  Elytra  gradually  wider  than  the  prothorax  at  luise,  then 
rounded  on  the  sides,  and  conjointly  rounded  at  tip.  covering  entirely  the 
pygidium.  Front  c(ix»  rather  widely  separated,  prostemiim  with  a  deep 
smooth  sharply  defined  groove.  Legs  longer,  rather  slout,  thighs  not 
toothed,  libiie  fainliy  grooved,  feebly  armed  at  tip;  third  joint  of  tarsi 
broadly  dilated,  isst  Joint  smalt;  claws  very  small,  approximate  but  not 
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1.  8.  tubulatus.  Campylorhynehw  tub.  Say,  Cure.  ZQ;  ed.  Lcc.  i, 
285;  BaHdivi  o«a(»i  Lee,  Pr.  Ac.  Nat.  8c  ,  Phi!.,  ISfiS,  863. 

Middle,  Southern  and  Weilcrn  StateB.  The  prothomx  is  deeply  but  not 
Tcrj  densely  punctured,  and  Ihc  Bculellar  lobe  Ib  prominent,  and  BUbemar- 
ginale;  the  doiaal  line  is  faint,  or  wanllng.  The  elytra  are  deeply  striate,  the 
Mrije  are  puoctored.  and  the  interspaces  are  Durrow,  each  with  a  row  of 
One  but  distinct  punctures,  bearing  Tery  ebon  white  hairs;  beneath  coarsely 
punctured,  last  ventral  segment  densely  punctured.  Length  2.5-3  mm.; 
.10-13  inch. 

There  may  be  some  doubt  about  the  rererence  of  Bay's  name  to  this 
ipecies  in  consequence  of  the  exprewion,  "  intentilial  lines  flattened,  and 
with  ^  series  of  punctures  each  ftirnisliing  a  recurred,  whitish  hair,'' 
which  would  seem  referable  rather  in  the  genus  Zaglgptut  (p.  230)  of  the 
llAyporui  group  of  Crf/ptorkyiKhini.  In  other  rt'specls  the  description  so 
well  accords  with  the  present  Insecl,  thai  I  prefer  suppreBsing  the  name  pro- 
powd  by  me  as  a  synonym,  until  some  other  insecL  occurs  better  suited  to 
Say's  description.  In  case  this  sliould  happen  the  name  otatu»  can  be 
restored. 

MIOBOCHOLUS  n.  g. 

Form  of  body  like  Barit.  hut  stouter  and  more  conrex,  with  a  few  scat- 
tered white  scales.  Beak  as  long  as  the  prothomx,  curved,  cylindrical, 
rather  stouter  towards  the  base,  not  striate,  scarcely  perceptibly  trikiis- 
Tersely  impressed  at  bas^:  head  bmad,  convex,  eyes  widely  separated, 
Aat,  flnely  granulated,  pointed  beni'ath;  aniennal  grooves  commencing 
nearly  one-third  IVom  the  tip,  narrow,  running  ohliquuly  downwards, 
almnet  confluent.  Anicnnffi  with  seven -Jointed  funiclc,  first  joint  as  long 
u  the  three  following  united,  slender,  slightly  clavalc  in  if.  itriatut  tiaA  .V- 
pvnriieotliii,  shorter  and  stouter  in  M.  hrneollu:  second  a  Utile  longer  than 
third;  3-7  gradnally  slightly  broader;  club  elongate -oval,  pubescent,  annu- 
laieil  towards  the  lip,  Prothnrax  strongly  narrowed  in  front,  conslricleil 
u  tip,  sides  rounded,  flank*  roncave,  so  as  to  cause  the  lateral  edge,  though 
not  acme,  to  appear  well  defined;  base  truncate;  poat-ocular  lobes  wanting: 
prostcmum  short,  Blightly  concave,  rather  narrow  between  the  coxic;  mid- 
dle oix  moderately  widely,  hind  ciixie  moro  widely  separnti'd,  the  latter  not 
reaching  the  side  of  the  bo<1f.  Scutelhim  very  smalt.  Elytra  truncate  at 
ha»',  hn D] end  angles  round e<t,  a  tittle  narrower  than  the  prothoras,  sides 
rounded  and  obliquely  narrowed  behind;  pygidium  entirely  covered  by 
the  ciinjointly  rounded  tips;  disc  very  convex,  stria;  somctimMi  indistinct. 
Meso>temum  short,  ventral  augments  slightly  unequal,  sutures  scarcely 
curveil.  Thighs  rather  long  and  stout;  tibiie  rather  short,  sinuate,  frelily 
mucMnute;  tarsi  with  third  joint  very  broadly  dilated  and  bilolied;  last 
jidnt  slender,  with  very  small  claws. 

Prothoraj  punctured,  constriction  near  the  lip 1.  striatus. 

Elytra  with  welt. marked  striie 2.  punotiooUis. 

Prothorsi  smooth,  constriction  distant  troux  the  lip. ...      3.  IffiTlcoUie. 
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1.  M.  striatus,  n.  sp. 

RoliuBl,  convex,  black,  thiulj  clotbed  with  ot&I  nblte  Bcalee,  more 
dcDeely  iiloced  on  the  under  surface,  but  easily  removed  by  abrasion, 
and  of  wliic)i  but  few  remain  io  tlie  specimen.  Beak  near^  smootb,  feebly 
iroprvBscd  transversely  at  base.  Protliorai  wider  Iban  long,  sides  ubtiqae, 
rouadt'd,  very  much  narrowed  in  front,  moderately  constricted  near  the 
tip,  sparEel;  dnel;  punctured,  punctures  less  distinct  towards  the  sides, 
wbicb  Hrc  more  obluee  than  in  the  other  twogpeclcs.  Elytra  not  narrower 
than  the  pniiliorax,  gradually  less  narrowed  behind  than  in  tbe  other  two 
species ;  st  ri>c  welt  marked,  rather  deep,  InterEjiaces  broad,  flat,  each  with 
a  row  uf  feeble  punctures.  Antennie  with  the  first  Joint  of  funicle  slender, 
much  l(in);er  than  tbe  second.  Beneath  rather  coarsely  punctured,  but 
not  very  deeply  so  on  tbe  flanksof  the  proihoraz.    Length  4.3  mm.;  .17 

One  specimen,  Lake  Harney,  Florida,  Hay  4lh;  Messrs.  Hubbard  and 
Schwara.  Pn)bably  a  female,  in  whicli  case  the  male  would  have  the  pro- 
thorax  wider  nni\  more  rounded  on  the  sides,  and  tbe  hiteral  edge  miwe 


i.  M.  punotioollla,  o.  sp. 

Robust,  very  convex.  Iiliick,  uniformly,  but  thinly  clothed  with  silvery 
white  oval  scales,  more  densely  placed  on  the  under  surface.  Head  gla- 
brous behind  Ihe  eyes,  punctured  in  front,  nearly  sraooth  behind;  beak 
punctured,  scaly,  not  impressed  at  base;  IVont  scaly.  Protbomx  tvider 
than  long,  strongly  rounded  on  the  sides,  hind  angles  rounded,  laierel  edge 
nearly  acutely  deflned;  strongly  narrowed  in  front,  and  rather  strongly 
constricted  near  the  apex,  which  is  scarcely  one-hnlf  as  wide  as  the  base; 
disc  strongly  punctured,  more  densely  towards  the  sides,  with  a  broad, 
smooth  dorsal  space.  Elytm  narrower  than  the  proihorax,  broadly  but 
obliquely  narrowed  on  the  sides;  striffi  flne,  in  some  places  Indisliuct,  in- 
tcrspaceii  broad,  sparsely  irregularly  punctulate,  Aniennie  with  the  first 
joint  of  funicle  twice  as  long  as  the  second,  which  is  longer  than  the  third. 
Beneath  mtlier  coarsely  punctured;  punctures  of  the  flanks  of  tbe  protho- 
rax  equally  deep.     Length  8.7  mm.;  .15  inch. 

Baldwin,  Florida,  June  10;  many  specimens;  Messrs.  Hnbbaid  and 
Sebwarz. 

8.  M.  lesvicollla,  n.  sp. 

Robust  nvate,  very  convex,  almost  gibbous,  black,  shining  (sparsely 
squamosc,  with  linear  white  scales,  which  have  been  mostly  removed  by 
abrasion}.  Beak  sparsely  punctured,  feebly  transversely  impressed  at  base; 
head  convex,  sparsely  punctulate  in  front,  smooth  behind.  Proihomx 
twice  Bs  wide  as  long,  very  convex,  strongly  narrowed  in  front,  sides 
obliquely  narrowed,  very  strongly  constricted  about  one-fonrih  from  the 
apex,  which  is  half  the  width  of  the  base;  the  latter  Is  not  truncate,  but 
very  broadly  rounded;  surface  feebly  and  sparsely  punctulate,  lateral  edge 
nearly  acutely  deflned.     Elytra  not  narrower  than  the  prothoiaz  at  base, 
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baaal  aogles  not  rounded,  sides  gradtially  narroncd  and  sliE^hily  rounded 
to  tilt  tip;  sirisB  line,  feebly  punctured,  emling  near  ihe  base  in  rtcep  foveie; 
inierepoces  broad,  flat,  smooth.  Antenna  witU  the  fliBt  joint  of  funicic 
scarcely  logger  tban  the  second,  but  somewhat  slouter  than  in  the  ol her  two 
species.    Lengib  2.3  mm. :  .09  inch. 

Si-  Louis,  Missouri;  one  epecimen;  Mr.  M.  Schuster.  The  prothonix  Is 
more  rapidly  oarruncd  io  Iront  and  more  strongly  tubulate  than  in  any 
ottier  Curculjonide  known  to  me  in  our  fauna. 

OAIiAiniRINtTS.  n.  g. 
The  small  insect  wbicb  conslitnt 
blaoce  In  uiinlature  to  Sphenophoru 

Bcnk  slvndcr,  cylindricnl,  curved,  as  long  as  the  head  and  protliorax,  scp- 
arait'd  fnim  the  head  by  a  traaeverse  conslriclion;  bead  ratlier  large,  con- 
vex: eyes  distant,  flat,  pointed  beneath,  flnulygrflnulawd;  anlennal  grooves 
descending  obliquely  luwards  the  lower  angle  of  the  eyes.  Antennie  wiiU 
[be  sca[>e  not  attaining  llie  eyes;  fanicle  Ijointed.  first  joint  as  long  as  tlnj 
second  and  third  united,  but  scireely  slouter;  second  longer  than  third; 
3-7  giadually  wider,  merging  in  to  the  club,  which  is  elongate -o  vnl,  pointml, 
pubescent  and  annulat«d.  Prothoras  two-thirds  as  long  us  the  elytra, 
longer  than  wide,  n)unded  on  (he  sides,  a  liitte  wider  near  Uie  middle,  nar- 
rowed !« fore  the  middle,  constricted,  but  not  tubulate  Wwarda  the  apex; 
base  broadly  hisinuate.  basal  angles  slightly  obtuse,  scutellar  an!;le  very 
broad;  |>os[ocular  lol>es  wanting;  prosternuin  long  in  front  of  llic  coxae, 
which  are  rather  widely  separuied;  scutelbim  very  aniall,  punctifonu. 
Elytra  elongate -oval,  a  little  wider  than  the  prolhorax,  aides  rounded, 
forming  an  obtuse  angle  with  the  sidusof  the  protborox;  striie  deep,  not 
punnured :  tips  conjointly  rounded,  covering  entirely  the  pygidium. 
Middle  and  hind  coxte  widely  separated:  metasternuui  short,  ventral  sei;- 
ments  unequal,  sutures  angulated  at  the  sides;  fifth  segment  as  long  ns  tito 
two  preceding  united.  Thighs  moderately  long;  tibite  strongly  uuguicu- 
lale  at  tip;  tarsi  narrow,  third  Joint  scarcely  wider  than  second,  uut  bilolicd, 
last  joint  as  long  as  the  othei?  united,  claws  simple,  divergent,  ralber  Uruw. 

It  is  singular  to  find  in  Ibis  genuaa  recurrence  of  the  narrow  tarsi  alix-udy 
so  frequently  noticed  in  other  tribes,  without  any  important  slruclunil 
modification,  but  with  an  outline  of  body  suggestive  of  a  very  dilferent 
9pe. 

1.  O.  grandicolliB,  n.  sp. 

PiceouB.  clothc<l  with  hair-lihe  and  narrow  pale  scales  ;  beak,  niitcnnK 
and  lei^s  brown.  Beak  not  punctured,  head  8|>arsely  punctured,  with  a 
larger  frontal  puncture.  Prolliorax  coarsely  punctured,  with  an  elongate, 
smooth  dorsal  spot,  attaining  neither  base  nor  tip;  apical  niui-gln  also 
smooth.  Elytra  with  deep  impuuctured  strife,  interspaces  flat,  cncb  nilb 
a  row  of  deep  punctures;  third  interspace  wider,  with  the  pnncluretf  eon- 
fDscd.     Beneath  coarsely  punctured.    Length  3  mm, ;  .IS  inch. 

PROG.  AKEB.  PBII.Ofl.  BOC.  XT.  90-  3v 
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One  Bpccinien,  collected  by  me  near  Ibe  Rocky  MountatoB.  Tlie  bcsIm 
we  partly  Abraded;  on  the  elytra  they  rctiMin  only  at  the  base  and  near  the 
exiremlly  of  the  fuurtli  to  tlie  seventh  iulcrspacee. 

OBNTRINU'S  Sch. 

Afler  «e|)nrailng  n  rtrttiln  number  of  R|iecU'a,  ivhfch  Beeiti  to  indlctilc 
dieiinct  nnd  well  defloed  genen,  there  rciumus  a  tolerably  numerous  mass, 
wliich,  although  not  entirely  homogeneous,  coneUtsi  of  speeles  liaving  ip 
common  the  following  cliarectera.  The  study  of  Toreigu  species  may  per- 
mit nt  a  future  lime  a  farther  eubdivlsion.  but  the  transilinn  Ix'tnccn  the 
(ixtrenio  forms  xcums  so  gradual,  that  I  am  unwilling,  with  my  present 
kiiiiwtedge.  to  Indicate  the  mauncr  in  wliirh  this  may  be  elTected. 

The  beak  is  long  and  slender,  eylindricjil.  and  usually  curveii,  but  some- 
tiuie»  nearly  straight;  the  antenna)  grooves  (^>mmcncc  about  the  middle, 
descend  obliquely,  and  arc  wider,  deeper  nnd  confluent  behind,  ilttndi- 
hlt^s  smalt,  flattened,  pointed,  prominent,  aii<l  without  teeth.  Anlennie 
rather  slender,  funlcle  7-jolnted,  Joints  1-3  vnri>-ing  in  length.  4-T  equal 
in  length,  not  passing  Into  the  club,  whicli  is  oval,  somewhat  pointed,  pu- 
bescent and  nnnulated.  Prothorax  narrowed  nnd  more  or  les»  constricted 
In  lh>ttt,  without  posiocular  lobes;  prosti'mum  long  in  front  of  the  coxx, 
which  are  rather  widely  separated;  not  cnwrglnate  in  fhint,  impressed  or 
not,  according  to  ipecies.  Elytra  sometimes  elongiue  with  parallel  si^es, 
though  usually  narrowed  from  the  humeri,  so  as  logive  a  rhomlN>ldiil  form 
nf  body;  t>oaterlor  callosity  feeble,  tills  usually  conjointly  rounded,  some- 
times ee|>arately  rounded,  exposing  In  the  t;kiier  case  a  small  (mrt  uf  the 
pygldiun).  which  Is,  however,  horizontal,  and  not  vertical,  as  in  Bnrii  and 
its  allies.  Tlie  middle  and  htnd  cos^e  arc  widely  separated;  ntetoslemuin 
rather  abort,  with  wide  epistema  in  ilic  rhoml>oidal  species;  longer,  witli 
ourrower  cpUlema  In  the  elongate  species;  but  in  both  cases  distinctly 
wider  before  and  behind.  Ventral  surface  as(%'uding  in  some  si>ecies, 
ocarly  boriiontal  in  others;  drat  nnd  second  joints  lunger  tlian  third  and 
fourth  ;  flfth  sometimes  longer,  somelimjs  not  longer  than  the  fourth  : 
Hr^  suture  subsinuaie,  the  otbera  strongly  angulateri  nt  the  sides. 
Thighs  unanued.  tibite  not  striate  on  the  outer  side,  very  feebly  miicrunati- 
ml  tip;  tMTsi  with  the  third  Joint  ^'ery  broad,  bilobeil,  last  joint  long,  with 
stout,  divergent  claws. 

Inlhemalesofseveralspeciestheprosienium  jusiinfront  ofthecox*  is 
armed  with  a  slender  process,  which  varies  in  length  according  to  the  in- 
dividual, but  not  according  to  species. 

A.  Elytra  separately  strongly  rounded  at  tip;  pvgidium  partly  exposed: 
poUerinr  cilge  of  prothons  deeply  emnrgiuaie  beneath  in  front  of 

Btark.  deQ.«e1r  pnneturvd  :  aliove  pruinoce, 
wiih  fine  scales  or  liairs,  lieneatb  smly: 
scDlcllimt  clothed  with  white  scnies I.  acutelliim-albiim. 
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B.  Elytra  cnajoiatly  rounded  at  lip,  or  ne&rly  siii  pygtdium  not  cxpooed, 

orTery  slightly  visible;  posterior  edge  of  prolhorax  UBually  emftTgi* 

nale  in  Trout  i>f  meBostemuin;*  fbrui  suhrlioinboidsl,  side  plMea  of 

luetAlliorex  wide. 
Eniiu'gii&lioD  of  lilnd  margin  of  iirotltorns  flinNll  H. 

Eutnrj^Uiatioa  ot  bind  margin  of  prolliorox  deep; 
liiidy  densely  clothed    uitli  coarse  capillnry 

scales;  elyiru  sometimes  nitli  denuded  Bpuis. . .  3.  i)eaiioelhiB. 

2.  Proiliorax  tulialarly  consiriuled  in  (Vont 3. 

'■         inodcrately        "  ••     ■•     q_ 

Beak  etrrutgly   punctured  anil  striate;  pr.ilboDLX 

eoaroely  punctured 4. 

3.  Beak  nearly  smootli;  prolUorux  more  finely  ptUic- 

tured 3.  Inrtrostrls. 

Bcik  strongly   punctured;   protlioras   less   finely 

puucLured 4.  punotlrostrJB. 

4.  Sides  or  protlinmx  strongly  rounded;  pniAernum 

deeply  impressed  in  fttHitof  tlie  coxie,  emargl- 

nate  behind C.  Btriatirostiia. 

Sides  of  protliiirax  oblique,  feebly  rounded;  pro- 
sternum  impressed  near  ilic  apeji,  not  emargi- 

natc  behind 0-  modeetua 

5-  Sides  of  nrothorns  much  rounded 6- 

"  "       nlilique.  feebly  rounded 7. 

C.  Pnbeacenee  gray  squainHsc 7-  pereoUhiS- 

"           "    capillary,  (prwitemum  not  eiiiar- 
giufite  behind) O.  ospillatus. 

7.  Prothorax  gradually  irarmwed  In  Iront 8- 

"       more  suddenly  nHrrovied  ncnr  lite  tip..  8.  negleotus. 

8.  Second  joint  nf  funicle  equal  li>  third;  scales  uni- 

form    B. 

Second  joint  of  fUnlcle  longer  than  third;  scales 

yellow  and  black,  forming  stripes 13.  llneellUB. 

9.  Prmternuin  wiili  three  impressions  in  fmnl lO.  plotinuras. 

ProslerDuui  with  one  small  impression  near  the 

spiral  margin 11.  pentdtos.  . 

C.  Elytra  conjointly  rounded  at  lip,  or  nearly  so;  pygidlum  not  cxtHMd 

or  very  slightly  visible;  posterior  edge  of  proetemum  not  cuiargl 

naie  in  (Vont  of  mesoeteniuin;  torui  elongate. 
Frostemuni  transversely  imi>rec8cd  as  iisuitl  tiy  the 

auhspical  oonstrictioD 3. 

Pmsteraum    with  two  slight  ridges,  indicnting  a 

broad  but  feeble  pectoral  groove 8. 

Prosteraum  foveate  near  tlie  a|^al  margin B. 

3,  Scales  moderately  large,  quite  evident 3.. 

"      small,  hatr-lihe,  ittconspicuous  6. 

■The  eiicepttODi  are  C  nradntui,  eoiifrialiu.  and  pertaapa  IMeeflua. 
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8.  Front  coxie  not  widely  separated 4. 

"         "     widely  ieparaied,  Tnnn  mom  roliuHt  ..  13-  grlseue. 

4.  luterKpact's  of  clylm  with  dimble  orcoolXiEeil  rutrs 

or  Bca\f» 14.  decfpieos. 

Iutcr3|)iicL-d  or  elylro  with  single  ruws  of  scales 16.  UneicalUs. 

6.  Interspaces  of  clylra  willi  lAa^le  rows  of  punetures  Q. 

"             "              "     confused     "           "  7. 

6.  BowB  of  punctures  very  strong 16.  pimotiger. 

"  "         fine 17.  naatituB. 

7.  Protliorux    suddenly    conslricled    in     front,    ticak 

curved 18.  calvus. 

Frotliorax   less  constricted   in   fKint,   beak   nearly 

straight  10.  reotiroatrlB- 

5.  Proiliorax  very  densely  punctured 20.  fblsUB. 

Ii'ss        '■            "         21.  longulus. 

0.  Prostcrnal  impression  eingio lO. 

double 22.  conclnDUS. 

10.  Elytnil  stris  deep;  interspaces  strongly  punctured  23.  conftiaus. 

"     line;  "  feebly  "  II-  , 

11.  Prosterni!  inipres.'iion  quadrate 24.  proUxua. 

"  Bmall,   round 25.  conflnls. 

1.  C.  soutellum-album  Say,  Cure-  21;  ed.  Lee.  i,  2ST;  Biiridiue  tevl. 
Oerm.  Sell.  Cure.  ill.  730. 

An  abundant  species  over  llie  whole  of  the  Atlantiu  iliairict.  Varies 
cousiderftbly  in  size  (3-i.7  mm.;  .12-,18  ineh).  tlie  smallest  BjiccimGns 
occurring  iu  all  parts  of  the  country;  also  in  form,  some  of  tlie  smaller 
speeiincns  from  Texas  being  less  robust,  with  the  sitles  of  the  |irotborns 
less  rounded;  nisoin  vcsliture.  wliich  is  sometimes  denser  and  yellowish,  and 
squamosc  upon  the  elytra,  in  specimens  from  Tcsaa.  The  white  scales  or 
the  sculellum  are  not  unfreqnently  removed  by  abrasion.  The  anteonte 
are  stouter  than  in  the  following  species,  and  the  second  joint  of  the  funicle 
of  the  anienns  Is  distinctly  longer  than  the  third;  the  prostemum  is  deeply 
transversely  impressed,  and  Is  flattened  liehind  the  impression,  but  lias  no 
trace  uf  spines  In  either  sex.  The  mctastemal  eptslema  are  wide;  the  flftU 
ventral  is  scarcely  longer  than  the  fourth.  The  anal  segment  is  c^iposed  in 
'the  ^,  and  Is  slightly  declivous.  Of  all  the  species  in  our  faunn,  this 
inakes  ilie  nearest  approach  to  BarU. 

2.  C.  penloellus.  Citreulio  pem'e«llu»  Herbst,  Eafer.  vii,  29,  Tdb. 
09,  f.  0;  Baridimpen.  Say,  Cure.  17;  ed.  Lee.  i.  281;  Centr^ut  hnloierietut 
Oyll.,  Sch.  Cure,  iii,  760;  Baridiv*  pubeKem  Uhler,  Proc.  Acad.  Nat.  Sc. 
Phiia.  vil,  417. 

New  York  to  Florida  and  Louisiana.  The  vcsliture  is  of  narrow -pointed 
brassy  yellow  scales,  or  coarse  flattened  hairs,  on  llie  prothorax  they  point 
transversely  towards  the  middle,  which  is  slightly  carinste;  on  the  elytra 
they  form  three  nearly  regular  rows,  upon  each  of  the  densely  punctured 
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iDterspaces.  In  some  3t>ecii»ena  Hie  elytra  are  uniforinly  dollied,  wiiUoui 
any  dcDudMl  s|hi(8.  The  s  cond  Joint  of  llie  funicle  is  as  long  as  ilio  first,- 
bui  more  slender  TUe  elytra  are  ponjointly  mnnded  at  lip,  and  ilie 
pygidium  is  nut  visible.  The  prosteniuiu  is  transversely  iniprewcd  and 
flattened,  us  in  tlie  preceding  species,  not  iinncd  in  llie  i5^:  tUe  emsr^iia> 
lioD  in  front  of  tlie  mesostemum  is  wide  and  deep,  limited  by  sliarp 
ODglcs.  Tlio  iiielnihoracic  eplBterna  are  wide,  aod  the  flfili  veaiml  but. 
little  longer  tlinn  tUe  fourtb. 

C  pistor  Gyll.,  Sell.  Cure,  ill,  760;  BaUminu*  pittor  Ocnn.,  Ins.  Nov. 

295,  and 

C.(?)  dUeotua  tlarris.  Trans.  Hartf.  Nat.  Hist  Soc.  i.  80, 

Are  unknown  to  a\e.     I  think  it  possible  that  the  latter  may  bi:  a  lurg«> 

variety  of  penieellun:  the  foruicr  is  perha|is  tlic  f  of  the  aenx. 

3.  O.  Uevirostria,  n.  sp. 

Black,  densely  clothctl  with  small  gray  scales,  which  are  tinrrower  but  not 
tiair-like  upon  the  ui^ier  surface.  Beak  as  long  ait  the  head  and  prothorax, 
slender,  curved,  opaque,  sraciotli,  sltgiitiy  punctured  and  puliesc^nt  near  the 
'liasc;  head  feclily  puneluUte.  Prothorax  not  wider  than  loap;,  rapidly 
narrowed  from  the  iMse,  strongly  rounded  on  the  side?,  very  siron^y 
tubularly  constricted  near  tlie  lip,  hisinuate  at  tmse;  seutcllar  lube  Hti.iihily 
eniarginate;  surfac.^  densely  rather  Unely  punctured,  scales  not  directed 
traDavei-sely:  doreal  line  sinootU,  slightly  elevated.  Elytra  conjointly 
roundi-d  at  tip.  pygidium  sUghlly  visjlile  (only  in  ^T):  strliB  deep  but  not 
brond,  interspaces  Hat.  densely  punctured ;  suture  and  alternate'  fpnccB 
clothed  nilh  [mler  scales.  Auteunie  with  the  second  joint  of  fimicle  two- 
thinls  as  long  as  the  first.  Side  pieces  of  nietasernum  wide;  Dt>li  ventral 
nearly  as  long  as  third  and  fourth  united.  Hind  margin  of  proi'.ior^ix 
beneatli  narrowly  emarginatc.     Length  6.2  mm.:  .2.")  inch. 

1^.  Prosterniiiu  with  a  very  deep  excavation  in  IVunt  uf  the  coxft,  and 
armed  each  side  uf  tbe  cavity  with  a  Icmg  curv<d  born:   $  wanting, 

Missouri,  one  specimen.  This  is  the  largest  st>ecies  In  our  fauna,  and 
corresponds  Id  size  with  C.  pitUrr  and  diketui;  I  do  not  feel  disposed  how- 
ever, to  refer  it  to  either  of  llieni. 

4.  C.  punctirostriB,  n.  sp. 

This  species  corresponds  in  all  respects  with  C.  ImHrottrit.  except  tliat 
the  sCAlts  are  of  a  uniform  pale  gray;  the  lieak  is  stouter,  especially  at  the 
liase.  coarsely  punctured  even  at  the  lip,  with  a  sinnll  snioolli  spnci'  iit  the 
Inse.  and  tlie  punctures  of  the  prothorax  thougli  dense,  arc  somewhat 
larger.     I.cugih  0.2  mm  ;  .^  Inch. 

Colorado,  one  ^.  The  horns  of  the  iirosternuin  are  shorter,  and  more 
regularly  curved. 

5.  O.  striatiroertrla,  n.  sp. 

More  robust  tlian  llie  two  preceding  Bpecies.  Beak  not  very  plcnder, 
more  curved  near  tbe  base ;  shining,  coarsely  punctured,  longitudinally 
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rugosftuu  tlie  Bides,  sir.mglycDnerich-d  at  tlteboac.  Pr.>tItorax  wider  tban 
\oag,  much  rounded  on  tbe  Mdee,  gtronglj'  tubularly  conB'rtctetl  at  tip;  very 
cnrsely  aad  somewhat  cnnfliiently  puncturedi  Mules  sparse,  wbit«,  narrow, 
dircced  traaBVeraely  ;  dorskl  line  narniw;  sculellar  lobe  bnmd,  Blightly 
emar^nate.  Elytm  not  wider  tlion  tbe  prottiorax,  gradually  narrowed 
liehind  the  burneri,  ttiinly  clothed  with  white  scales  broader  Ibsn  tbose  of 
the  protliorax,  tips  separately  but  narrowly  rounded;  strtodeep,  broad  ami 
punctured;  intersjiaces  narrow,  witli  large  puoctures  nearly  arranged  ia 
tingle  rows.  Funicle  of  anienow  with  the  second  joint  luilf  as  long 
tn  the  first.  Beneath  coarsely  punctured,  clothed  not  very  densely  with 
oval  white  Bcales.  Hind  m:trgiii  of  prutUoraK  eiuargiuale  beacalh;  side 
pieces  o(  melastcrttuin  wide;  flflb  rentml  sliorter  titan  tltird  and  fuurtlt 
tinllcd.     Length  4.8  mm.;  .18  inch. 

Texas,  Belfragr.  oio  r^.  Tike  )>rosternuin  is  deeply  ezcETated  as  in  tlic 
two  preceding  species,  hut  tiie  liorns  arc  much  aliorter,  and  scarcely  curved. 
Tiiis,  honcTer,  may  t>e  an  individual  cluintctcr. 

6.  O.  modestos  Boh..  8cl>,  Core,  iii,  T7*. 

Middle  tuid  Soutliem  States.  Similar  in  form  to  tlie  pnK)eding  6i>e<nes. 
blitck.  sprinkled  wiiii  snialt  «va,l  white  scales.  Beak  as  long  as  the  head 
and  pnUhornx,  stout,  regularly  curved,  sparsely  punctured.  Prolborax 
wider  tlinn  long,  feebly  rounded  cm  the  sides,  which  are  olilique,  strongly 
canstricted  at  tip;  densely,  somcwhnt  confluently  punctured,  with  a  nar- 
row smooth  doisal  line.  Elytra  conjoiu.iy  rounded  at  tip;  strife  deep,  in- 
terspaces coarsely  pondur^'d.  Prosternunt  Kith  a  well  deflttctl  dcci> 
Impression,  rounded  in  fVont,  extending  nearly  to  the  anterior  margin; 
cox«  moderately  widely  separated,  liind  utargin  not  euiargina'e;  sido 
piocesuf  Hkctatliomx  wide;flnh  ventral  segment  a  little  longer  than  fourth. 
Funicle  of  onlennee  Willi  tirst  Jmnt  elonga'e,  second  a  lilUe  longer  than 
third.    Length  .4  mm.:  .1^  Inch. 

(^  witli  a  small  cusp  eflclt  side,  immediately  befbre  llie  fttml  cojik; 
abdomen  flattened  near  the  Imse;  anal  segment  slightly  Tiaihie  on  the  under 
surface. 

T.  O.  parscIUue  Gyll.,  Sch.  Cure,  iii.  762, 

Kansas,  one  male.  Tlie  scales  are  dirty  gray,  not  linear  but  oval,  and 
d  'nscly  placed.  The  prrrthorax  is  wider  llian  long,  rapidly  narrowed  from 
the  l>aso,  with  the  sides  not  very  mudi  rounded,  and  the  tip  only  fecblr 
CJnBtricied.  The  elytra  arc  conjointly  rounded  at  tip,  and  the  pygidium 
i)  not  exposed;  tite  striie  are  deipand  punctured.  The  second  Joint  of  tlie 
flinide  is  as  long  as  tlie  Hrst,  the  side  pieces  of  the  raetastemum  are  wide, 
tlte  Uilii  ventral  is  hut  little  lon.^er  ttian  the  fourth,  and  the  hind  margin  of 
tUeproihorai  beneath  is  narrowly  Bmargiuaiu  in  front  of  tlie  mesostern urn. 
Length  3.5  ram.;  .14  indi. 

Tlie  prostornum  is  deo|>ly  o.xcavatcd,  and  the  horns  are  siiort  and  conical. 

8.  C.  nagrleotUB,  n.  sp. 

Verj-  Mmilar  to  C.  ptrKillut,  hut  i  atlier  narrower,  clothed  with  ochreous 
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narrow  scales.  Protlionii:  scarcely  wider  t)mn  long,  sides  obliquely 
roaaded,  Teebly  constricted  at  Up;  disc  densely  punctured;  scales  lytirlike, 
directed  traDarersely,  dorsal  line  obsolete  Elytra  scarcely  wider  tliau  the 
prothorax.  gradually  narrowed  from  the  liumeri,  tips  conjointly  rouaded: 
Btriffi  deep  and  wide,  intetspaces  Sat,  densely  punctured.  Bcneatb  covered 
with  oval  scales;  anleunte  and  legs  brown;  prosternum  as  wide  betwei'ii 
the  coxm  as  in  C.  perteitlui,  emarginate  in  Trunt  ot  tbe  niesostcrnum;  side 
pieces  of  metostemum  wide;  flCth  ventral  scnrccly  longer  llian  the  fuurib. 
Beak  long,  slender,  curved,  shining  and  sparsely  pubescent,  distinctly 
punctured;  second  joint  of  fUnicle  nearly  as  lung  as  the  Brst.  Length  2.5 
mm.;  .lOinch. 

Louisiana  and  Kansas,  four  specimens.  The  prosternura  is  broadly  btrt 
leas  deeply  impressed;  in  the  ^  the  horns  are  very  short ;  In  the  9  ili^ 
pfOMeraum  is  flattened,  but  not  concave. 

9.  O.  oapillatuB,  n.  sp. 

Bimilar  in  size  and  form  to  C.  perteillm,  but  only  thinly  clothed  with 
hair-like  white  scales  on  the  upper  surface,  Intermixed  with  oval  scales  on 
the  under  surfkce.  Beak  as  long  as  tbe  head  and  prolhorax,  slendei, 
Abruptly  curved  near  the  base,  then  nearly  straight,  sliining,  smiHjth, 
■pan.'ly  punctured  near  the  base,  frontal  constilction  very  feeble:  head  con- 
Tcs,  sparsely  punctured.  Prolhorax  wider  than  long,  sides  oblique,  very 
•lightly  rounded,  tip  feebly  con3tric:cd ;  disc  densely  punctunnl,  scitles 
directed  transversely;  base  bisinuate,  sculellar  lobe  rather  large,  truneute. 
Elytra  somewliat  wider  than  Iho  prothorax,  narrowed  behind  fVoin  the 
humeri,  separately  (though  very  slightly  so)  rounded  el  the  lips  ;  pygidiuui 
not  exposed;  strife  deep  and  broad,  interspaces  flat,  densely  punc:urc(1, 
•■•ch  with  two  rather  regular  rows  of  hair-like  scales.  Pros  ernum  not 
«ery  wide  between  the  coxc,  liind  margin  truncate  in  front  of  tbo  nieso- 
stemum,  not  at  all  enuti^inate  ;  side  pieces  of  melalhorax  wide  ;  llfth  ven- 
tral longer  than  the  fourth;  aoleonte  with  the  first  Joint  of  the  funicle 
long  and  ilender,  second  Iwo-tliirds  as  lung,  equal  to  the  third  and  fourth 
□nited.     Length  a  mtn.;  .13  inch. 

(^.  Proslernum  broadly  and  feebly  concave;  homa  reduced  to  a  small 
slender  cusp;  ventral  surface  flattened,  fifth  segment  as  long  as  the  tiiird 
and  fourth  united. 

9.  Prostemum  slightly  convex,  without  horns;  ventral  surface  convex, 
fldh  segment  a  little  longer  iban  the  fourth. 

Texas,  Belfrage,  three  tpecimens. 

10.  C.  ploumntlfi.  Curealio  pic.  Herbst,  Kafcr,  vil,  30;  Tab.  90.  f.  0; 
Baridim  pie.  Say,  Core  17;  ed.  Lee.  1,  261;  Cenlrinut  olivaceiit  Gylt., 
Sch.  Cure,  ili,  763;  CeMrinui  tutor  Harris,  Trans.  Hartfunl  Nat.  Hist. 
Soc  i.  81. 

Abundant  throughout  the  Atlantic  region.  Rather  broader,  and  more 
regnlarl;  oval,  densely  clothed  with  narrow,  ochrcous  scales,  which  are 
broader  and  paler  on  the  under  surface.     Beak  long,  slender,  regularly  and 
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strougty  curved,  (inntul  coDslriciioa  deep.  Protlior&x  wider  than  long, 
narrowed  from  Ibe  btise.  sides  oblique,  scareelj  rounded,  Teebly  constricted 
near  tlie  lip;  surface  densely  punctured,  scales  directed  traDsversely;  scu- 
lellur  lobe  long.  Elytra  ncarcely  vriiler  tlian  the  protliorax,  gradually  nar- 
rowed Troiu  Ibc  humeri,  tips  separately  Tery  slightly  rounded,  pygidium 
exposed  at  lip;  striee  deep,  punctured,  inler8|iaces  flat,  dentiely  punctured, 
scales  in  about  three  nearly  regular  series  un  each  interspace.  Beoeatli 
denocly  punctured;  prosierDum  transversely  Impressed,  slightly  concave 
near  the  tip  and  also  each  side;  moderately  wide  between  the  coxie;sliarply 
emar^iuatc  in  front  of  the  meiioeterDum;  meiathoraic  side  pieces  wide;  fifth 
ventral  segment  scarcely  longer  Ihan  fourth.  Punicle  ul  anicnnte  with  the 
first  joint  as  lon^  as  the  three  following  united;  second  nut  longer  than 
third.    Length  2.5  mm.;  .10  inch. 

rf.  Pnistemuui  with  a  long,  nearly  slmight  horn  in  front  of  each  coxa; 
varies  with  ibe  horns  verj'  short.     Beak  pimctured  and  striate. 

9-  Prosicrnum  without  horns.  Beak  sometimes  punctured  and  striate, 
as  in  the  •^;  sometimes  feebly  punctured  and  not  striate. 

11.  C.  peraoitus  8ch.  Cure,  lii,  764;  Cureulio  pen.  Herbsl,  Kafer,  tH, 
28;  Tab.  90,  f.  3. 

Georgia  and  Texas;  two  specimens.  Similar  in  size  and  form  to  the  pre- 
ceding, but  the  scales  are  more  hnir-likc,  and  are  more  densely  placed  on 
th.' sides  iif  the  prothomx.  The  strifeof  the  elytra  are  finer,  and  the  inler- 
spuecs  eimsequently  wider.  The  front  cosic  are  moderately  dietani,  and 
the  prosternum  is  concave  at  the  middle,  but  not  impressed  at  the  sides; 
111  ■  hind  margin  is  very  slightly  rounded,  not  emarglnale:  the  nietaUioracic 
side  pieces  are  wide,  and  the  fifth  ventral  is  scarcely  longer  than  llir  fourth. 
Funicle  of  antennie  rather  stoiit.  flrel  joint  as  long  ns  the  three  following; 
a  ciud  scarcely  longer  than  the  third.  Prostemum  without  horns  in  the  ^. 
Length  2.5  mm.;  .10  inch. 

13.  O.  Uneellua  Lee.  Proc.  Ac.  Nat.  8c.  Phil.  1858.  79. 

Tejon,  California  :  one  female  ;  Mr.  Xantus.  Enterely  similar  in  form 
and  size  to  the  two  preceding,  but  the  scales  are  oval,  and  of  two  colors, 
aulphur-yellow  and  black;  the  first  color,  though  imler,  prevailing  on  the 
under  surface;  and  forming  also  tliree  broad  vi  tue  on  the  prothorai.  Scu- 
tellum  black.  Elytra  with  the  whole  of  Ibe  seconil  interspace;  the  third, 
cxi'cpl  f  >r  tlie  baaal  fourth;  ihe  fourth  for  Ihe  t>asal  lillh;  the  sixth  fur  the 
anterior  Inlf;  the  seventh  and  eighth  for  the  posterior  two-thirds  covered 
with  yellow  scales,  arranged  in  Iwo  or  three  rows  on  each  inlerstmce;  strite 
ratlier  deep,  punctured  Prostemum  convex,  iransversely  impre^^ed.  as 
us'i  il,  but  not  cone ive;  front  coxa  widely  separalcd.  Metal honiclc  side- 
piec  'S  wid  ■;  abdomen  convex;  fifth  ventral  nol  longer  than  fourth.  Funicle 
nf  anicnnte  rather  slender;  second  Joint  a  li.tle  longer  than  the  third. 
L-niilh3..1  mm.;  .10  inch. 

13.  O.  orlBaus.  n.  sp. 

Less  elongate  than  the  following  species,  pro|>orlioned  sotuewhat  as 


,  Google 


LeCoite.]  BAMNI.  313 

C.  capHlatui.hMviiOi  the  prothurax  more  rounded  Od  tlie  eidi-s,  and 
mon.' constricted  in  front.  Beak  Bhort«r  than  Ihe  prolhomx.  not  very 
slender,  reguUTly  curved,  punctured  and  Btriute;  tranaversc  fronlHl  im- 
preai:i:)D  distinct ;  bead  convex,  opaque,  nncly  punctulate.  Prollioiiix  wider 
than  Ion;:,  sides  pttrallcl  betiind,  much  ruunded  in  front,  strongly  constricted 
Dear  tlic  tip;  disc  cuArsely  and  densely  punctured,  clothed  with  narrow, 
pale  scales,  dlrecled  transversely.  Ely tnt  feebly  narrowed  IVoni  tiic  liuiiieri, 
■eparately  rounded  at  Ihe  tip;  pygklium  sllghily  expused;  striie  deep,  inter- 
ajiaces  rather  narrow,  punctured;  each  clothed  with  an  irregular  double 
series  of  narrow,  white  scales.  Prusternum  with  the  usual  tmnsvcrsc  in- 
preasion,  not  (oveatc,  hind  Diargio  not  emargiuale;  front  coxs  ividely  sep- 
ara  ed:  metalhonicic  side  pieces  wide;  llfth  ventral  segment  nearly  as  long 
as  tiie  third  and  fourih  united;  untcnnie  wilh  rather  stout  l\inicle.  secimd 
joini  scarcely  longer  than  the  third.     Length  3.1  mm. ;  AH  inch. 

Texas.  Betfrage;  one  specimen.  Tliis  is  a  deceptive  and  difllcuU  e|>ccies 
to  identify,  and  would  be  equally  well  placed  near  C.  moiettut  and  cufiil- 

14.  C.  deoiplens,  n.  sp. 

More  elongale  than  Ihe  preceding,  but  otherwise  clus'jly  rescmhllng  it. 
The  beak  is  similarly  curved  and  sculptured,  Imt  Is  longer.  The  jirotiiorax 
is  not  eonslricled  in  (W>nl,  and  the  scales  are  somewlint  less  narrow,  lii'iugh 
also  directed  transversely ;  tiie  sides  nre  much  less  rounded.  The  elytra 
are  deeply  strinl?,  clothed  wilh  narrow,  pale  scales,  arranged  in  rather  con- 
fused single  series  un  the  inner  interspaces,  but  witii  regular  vows  on  the 
outer  ones.  The  body  beneath  is  densely  clothed  with  oval  pnle  scales; 
the  prostemum  is  transversely  impressed  ax  usual,  tint  hIso  sliirhlly  foveate 
and  flattened,  though  the  fovea  is  concciiied  by  the  scales.  The  front  coxk 
are  not  widely  separated,  the  metalhorncic  side  pieces  are  wide,  and  Ihe 
flfth  ventral  segiuent  is  nearly  as  lung  as  the  third  and  fourth  united.  Fun- 
icle  (if  anienns  rather  slender;  second  Joint  a  little  longer  than  third. 
Length  3  mm.;  .13  inch. 

Florida  and  Texas;  two  specimens. 

n.  O-  linelcollis  Boli.,  Scii.  Cure,  viii,  1st,  231. 

Illinois,  Texas,  Soutii  Carolina,  also  occurs  in  Mexico.  An  elongate 
speci:^,  thinly  clothed  with  small,  narrow,  gray  scales,  which  are  almost 
hair-like  oa  the  upper  suface;  and  rather  dense  at  the  middle  and  ^ides  of 
the  proihorax;  on  the  elytra  they  are  arranged  in  single  series  on  ciicli  in- 

The  beak  is  as  long  as  the  prothorax,  curved,  sparsely  puncturtd,  and 
striate  at  the  sides.  Prothnnix  densely  punctured,  longer  than  wide,  feebly 
constricted  near  the  lip.  Elytra  conjointly  rounded  at  tip,  tXr\\a  dr'cp,  in- 
lertpaces  rugoaciy  punctured.  Proslemum  transversely  inipressi'd  in  front, 
noi  emarginate  behind;  (h>nt  coxte  only  narrowly  separated:  metHthi>racic 
side-pieces  rather  narrow  ;  fifth  ventral  nearly  as  long  as  third  und  fourth 
united.  Funicle  of  antennw  rather  stout;  first  joint  as  long  as  the  two 
following;  second  a  little  longer  Ihan  the  third.  Length  2.5  mm. ;  ,10  inch. 
FBOC.  AMER.  PHII.US.  BOC.  xr.  06.  Im 
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16.  O-  punctlgdr,  n.  ep. 

BI[)Dga'e  oval,  iiarrowe<)  befors  and  behind,  dull  black,  nearly  g;lBbroiu 
alviTe.  Beak  brown,  aa  I^ng  as  the  prothonx,  slender,  curved,  punc:ured 
towards  Ih:^  base  froalal  Imprtssion  distinct.  Prolliorax  as  wide  as  long, 
niHch  narrowed  in  front,  broadly  but  nut  abruptly  constrlc:ed,  sides 
rounded;  disc  coarsely  and  (U'eply  punctured,  doraal  line  narrow.  Elytra 
with  deep  punctured  strise.  interspaces  each  witti  a  row  of  deep  punctures: 
tips  nearly  conjointly  ruundi;d.  Beneath  coarsely  and  densely  punctured, 
scarcely  pubescent;  proslernum  convex,  very  deeply  constricted  in  front, 
not  emarglnate  behind;  rmnt  caxie  widely  separated;  metarhoracic  side 
pieces  rather  narrow;  fifih  ventral  nearly  as  longasibird  and  fourth  united. 
Legs  and  antennte  brown,  funtcle  rather  slender;  second  joint  scarcely 
longer  than  third;  club  rather  siiining  for  half  its  length,  annulati^d  only 
towards  llie  tip.     Length  8  mm.;  .IS  inch 

Texas.  Beifrage;  one  specimen.  By  ihe  structure  of  the  nntetinal  club 
lliis  species  approaches  BarU,  but  the  beak  and  anlennm  are  slender,  and 
the  ventral  segments  are  those  of  the  present  genus. 

IT.  O.  nasutus.  Baridiut  ntuultu  Lee.,  Pr.  Acad-  Nat.  Sc- 1838.  79- 
Tejon,  California:  two  specimens.  Beak  slender,  curved,  punctured 
and  striate;  [irotliomx  lunger  than  wide,  broadly  rounded  on  llie  sides, 
narrowed  in  front  of  the  middle,  feebly  constricted  near  the  lip;  rather 
ctiwely  punctured,  shining,  sparsely  pubescent-  Elytra  with  deep  punctured 
Htris,  inlerspaces  with  single  rows  of  small  punctures  and  very  fine  liairs; 
tips  conjointly  rounded.  Beneath  not  coarsely  but  rather  densely  punctured- 
Prosleruum  transversely  impreased  as  usual,  not  emarginate  behind; 
front  coxfB  widely  separated;  melatliorscic  stdepieces  rather  narrow;  ven- 
tral segments  less  jiuncturcd,  with  a  small  cusp  at  tbe  middle  of  the  hind 
mai^n  of  the  first,  where  the  suture  is  efikced;  flith  segment  as  long  u 
the  third  and  fourth,  more  densely  punctured-  Aalean»  with  the  second 
joint  offuoicle  a  little  longer  than  Ihird.     Length 4  mm-;  -16  inch. 

I  refer  to  tliis  species  a  much  smaller  spedinen  (2-5  mm-;  -10  inch)  from 
Texas- 
is.  C.  oalvue,  n.  sp. 

Elongate  oblong,  dull  black,  thinly  clothed  with  fine,  short  haira,  which, 
on  Ihe  under  surface,  become  scale-like.  Beak  as  long  as  the  prothorax, 
not  slender,  slightly  curved  about  the  middle,  nearly  straight  at  base  and 
tip,  strongly  striate  and  punctured;  front  not  transversely  impressed;  head 
feebly  punctulate-  Prothorax  scarcely  wider  than  long,  sides  nearly 
straight  and  parallel  for  more  than  half  the  length,  tlien  suddenly  nmnded 
and  tubularly  constricted;  surface  densely,  not  coarsely  punctured,  with 
indistinct  dorsal  line;  base  nearly  straight.  Elytra  but  little  wider  than 
the  prothorax,  sides  parallel  behind  the  humeri,  then  broadly  rounded; 
tips  separately  rounded,  exposing  a  small  part  of  the  pygidlum,  which  is 
slightly  declivous,  but  by  no  means  vertical ;  atriie  deep,  scarcely  punctured, 
Interspaces  wide,  confusedly  and  rugosely  punctured.     Beneath,  rather 
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densely,  n.rt  coarsely  punctured;  prostemuni  nUlier  fliit,  Icm  deeply  tin- 
pivseed  in  front  than  usual,  very  sliglitly  euinrginate  belilud;  li<nd  luargiD 
not  em&rginate;  front  coxa  moderately  widely  separate:  motatlioracic 
side  pieces  rather  nurron':  flftli  ventral  segmenl  ea  loni;  as  tlic  two  prcced- 
ing;  second  joint  of  fuDicle  longer  tlian  tlie  tliird-  Length  4.S->-S  mm-; 
.18-21  inch. 

(^.  First  ventml  segment  tUttened  and  slightly  concave  at  the  middle; 
prostemum  without  splues. 

9.  Ventral  surface  cunvcx,  not  linpre:!>sed;  form  a  little  stouter;  bi'ak 
more  slender,  less  deeply  Bciit|itured. 

Georgia  and  Florida;  two  B|)eclmens.  The  description  is  drawn  from 
the  (J',  which  is  the  larger  specimen. 

19.  O.  rectlrostriB,  n.  sp. 

More  elongate,  black,  nearly  glabrous,  shining.  Beak  longer  than  the 
head  and  protliorax,  nearly  straight,  slender,  sparsely  punc  ured,  with  a 
smalt  basal  indenla^on  ;  li'^ad  convex,  feebly  punctulaie.  Prothorax 
sc:ircely  longer  tlian  wide,  sUsblly  narrowed  from  the  hnse  forwards,  then 
more  narrowed  and  roundt-d,  broadly  conslricicd  near  the  lip ;  surfare 
stmogly  punctured,  dorsal  line  nAirow.  distinct.  Elytra  a  little  wider  than 
the  pn)thurax,  sides  parallel  behind  the  hunieri,  then  rounded;  tips  scpa- 
nitely  rounded,  exposing  a  small  par;  of  the  pygidiuiii;  Btriie  deep,  narrow, 
interspaces  wide,  finely  rngosely  punctured.  Beneath  slightly  jiiihescent, 
not  coBrsely  punctured;  more  sparsely  on  the  flrst  and  second  ( entral  seg- 
ments. Pmsteraum  transversely  impressed  in  front,  not  emarginate  he- 
bind;  front  cox«  moderately  widely  distant;  melathoracic  side  pieces  not 
very  narrow;  fifth  ventral  segment  sa  long  as  the  two  preceding  united. 
Punicle  of  antennae  slender,  second  juiut  ncirly  a?  lon^  as  the  first. 
Len.^th  4.6  mm.;  .10  inch. 

South  Carolina  and  Illhiois;  three  specimens.  I  hive  adopted  the  name 
given  to  il  by  Dr.  Zimmsrminn.  The  beak  of  the  (^  Is  more  strongly 
punctured  and  striate,  and  a  tittle  shorter. 

20.  O-  fblBUB,  n.  sp. 

EloDgnle  oval,  dull  black,  clothed  not  very  densely  with  narrow  yellow- 
ish scales,  which  are  broader  and  paler  on  the_under  surface.  Beak  as 
long  as  the  head  and  prothorax.  more  curved  at  the  base,  not  very  slender. 
strongly  punctured  (-f):  sparsely  punctured  (  9  );  tiead  punctured,  front 
with  a  small  (breo.  not  transversely  impressed.  Prothorax  wider  tlian 
long,  slightly  narrowed  from  the  bass,  rounded  and  feebly  constricted 
towards  the  tip;  densely  and  strongly  punctured;  dorsal  line  narrow,  dis- 
tinctly elevated;  hairs  transversely  arranged,  base  nearly  straight.  Elytra 
slightly  separately  rounded  at  tip,  apex  of  pygldium  exposed;  strin  deep, 
interepaces  wide,  densely  and  confusedly  punctured,  hairs  not  arranged  in 
rows.  Bene.ith  densely  punctured,  prostermim  transversely  impressed  as 
ngnal.  and  longltudinHlly  concave  ;  apical  part  foveate,  and  with  a  small 
ridge  each  side  of  the  (bvoa;  hind  margin  not  emarginate;  front  cone  mod- 
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eraiely  ilislaDl,  raclatlioracic  aide  pieces  raiber  wide,  flftb  veDtral  segment 
hardly  longer  tliantUe  fourth.  Fanicle  of  nnlenDK  slender,  flrsl  joint  as  long 
aa  the  three  followiag;  second  a  little  longer  than  llie  third:  club  lea« 
elongate,  stouter,  ilubescent,  less  disliactly  annulatcd.  Length  i  mm. ; 
.16  inch. 
Middle  and  Southern  States;  four  specimens. 

SI.  C.  lonerulUB,  n.  sp. 

Tbia  sprciea  closely  resembles  C  /aliut,  but  ia  still  more  elongate  and 
cl'itli«l  with  liair-lilie  scales  bolli  above  and  beneath.  The  prothorai  is 
not  wider  tiian  lung,  and  in  less  constricted  at  the  lip ;  the  punctures  are 
less  dense,  and  the  dorsal  line  is  indistinct.  The  prosternum  is  more  dis- 
ttnc:ly  BUlcate,  nnd  the  fltlU  Tcniral  scgiuent  is  distinctty  longer  than  the 
foiirtli.     length  4  mm.;  .16  incb. 

Texas.  Belfrage;  one  ^,  The  beak  is  nearly  Bmnoth.  punctured  only 
towards  the  base.     The  first  ventral  aegmenl  is  slightly  flattened. 

22.  C  oonoionua,  a.  sp. 

Elongate,  black,  with  a  slight  bronzed  tint,  thinly  clothed  nilhwbite 
haira,  beconung  cn|iillary  scales  Iwnenth.  Beak  as  long  as  tlio  protburax, 
slightly  curved,  frontal  impression  distinct.  Prolhonix  a  liitle  longer  tliao 
wide,  narrowed  and  feebly  constricted  in  front,  coarsely  but  not  d:;ep1y 
punctured,  finely  alulaceous.  Elytra  parallel,  conjointly  rounded  at  tip; 
strife  fine,  intersiiaces  wide,  feebly  punelulate.  Beneath  rather  coarsely 
punctured;  prostcmuni  with  two  small  foveie  near  the  tip;  not  cmargi.iate 
lieliind;  front  co\s  moderately  distant:  metalboracic  side  pieces  narrow, 
fifth  ventral  segment  longer  tlian  tlie  fourth.  Funicle  of  anlunns  raS^er 
stout  and  short,  aecjnd  joint  nut  lunger  than  tbinl-  Length  1.6-3-5  mm.; 
.07—10  inch- 
New  York,  Florida,  Te.xas.  The  beak  is  striate  and  more  deeply  punc- 
tured in  tbe  ^. 

23.  O-  confiiaus  Boh.,  9ch-  Cure-  ill,  740;  Mann.,  Bull,  Most,  1643,  2d, 
303. 

Southern  and  Western  States ;  also  found  in  California,  according  to 
Hanncrheim-  Elongate,  dull  black,  tliinly  clothed  with  white  liaira, 
which  ai'u  very  small  and  inconspicuous  aliove,  and  scale  like  beneath. 
Beak  as  long  as  the  prothorax,  slender,  slightly  curved,  Prothorax 
strongly  and  densely  punctured:  dorsal  line  nam>w.  smooth;  sides  slightly 
obliipie,  rounded  in  ftvnt.  and  feebly  constricted.  Elytra  with  deep  atriie, 
interspaces  strongly  punctulatc,  tliwctmjointly  rounded.  Beneath  coarsely 
punctured,  prosternum  with  a  rounded  impression  near  tbe  tip;  not  emar- 
ginatc  behind;  fr  ml  cox«  moderately  separated,  metatboracic  side  pi>&.-R 
rather  narrow;  fifth  ventral  segment  a  llille  longer  tlian  lh'.^  fourth.  Funl- 
clu  of  antennre  stout,  second  Juint  scarcely  longer  than  Ibird-     Length  2-8 

(f.  Pros' crnum  armed  each  side  in  frontof  the  coxte  with  a  long  straight 
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horn:  beak  mors  dlslioctlj  punctured  and  slriate.     Varies  witb  tlic  horns 

9-  Prr«ieriium  flattened,  but  without  lioms;  beak  smootlier,  punctured 
lowardB  Ih.'  bisf. 

TwolargiTspfciracns  from  Florida  haTcibe  prothotax  lew  densely  punc- 
tur^il,  and  tlie  fltUi  renlral  as  It>ni;  as  Uiu  third  and  fourth  united :  in  tlie  (^ 
tbe  horns  are  merely  short  acute  cusps.  Tbej  may  indicate  a  distinct 
species.  Liut  I  pr^'fer  not  tt>  duflne  it  as  sucli  for  the  presenl, 

24.  O.  prolixus,  n.  sp. 

Elongati',  shining  blaclt.  with  a  sliglit  bronzed  lustre,  nearly  glabnius 
■boTe.  Bcali  slender,  slighily  curved,  as  lirng  as  the  prothimix;  frontal 
impr.-ssion  wanting.  Protiioriix  ae  wide  as  long.  narrowe«l  in  frr'nt  and 
rounded  upon  th^  sidrs,  broadly  but  not  deeply  constricted  in  ftont;  disc  less 
convex  than  usual,  sparsely  punctured.  Elytra  very  elongate,  iNimlU'l,  con- 
loinily  ruuniled  at  tip;  stria3  line,  interspaces  wide,  with  small  distant  fine 
punctures;  iltsc  vaguely  impresaed  behind  the  base.  Benea'h  slightly  pubes- 
cent, not  deirply  punc'ured,  priwernum  broadly  concave,  witb  aamall  square 
iffipresaliin  near  tlie  lip;  front  coxm  not  widely  separated ;  inelalUoracic  side 
pieces  narrow  ;  ventral  scginen  s  very  sparsi^ly  punctured;  OiXh  a?  long  as 
the  thinl  and  fourth  united.  Funicic  of  ant'.'nns  rather  slend'.T,  second 
joint  hanlly  longer  than  third.     Length  4  mm.;  .15  inch. 

Mi<i9'ichusetts  and  Illinois;  tliree  specimens.  Somewhat  r  scmbles  0. 
rertirortrii,  but  is  smaller,  and  quite  different  by  the  characters  given 
abotc. 

25.  C.  oonflnU,  n.  sp. 

This  >ipi'ci(S  exactly  resembles  C.  eonemniii  in  siz'^,  form  and  sculpture, 
but  diflent  l>7  tbe  finer  pubescence,  which  is  almost  inconspicuous  nn  the 
nppu-r  surface,  and  by  the  prtisternum  having  one  small  but  dt-i'p  round 
fovea  near  tbe  tip.  instead  of  two  approximate  ones.  length  2.3  mm.; 
.09  inch. 

flew  York;  one  specimen. 

ZTOOBABIS  n.  g. 

Body  resembling  in  fom;  a  small  nihnst  Centriniit  (e.  g.  prVumnun),  but 
very  eoarsely  sculptured  and  not  densely  clothed  with  scaleH,  Beak  as 
long  as  the  bead  and  prothorax.  slendi'r.  cylindrical,  curved;  not  trnns- 
versely  impresseil  at  the  base;  antennal  grooves  commencing  ni^nrly  one- 
third  from  the  tip,  descending  obliquely;  eyes  rather  large,  transvtrpe,  not 
convex,  finely  granulated,  front  not  wider  than  tbe  benk  ;  licad  rather 
small,  .\ntennie  witb  tbe  Hrst  joint  of  fbnicle  elongate,  and  s'oii'er  than 
the  Bec-'<nd;  3-7  gradually  stouter,  merging  into  the  club,  which  is  elongate- 
oval.  poini-Kl,  pubescent  and  regularly  annulaled.  the  bssal  joint  not  being 
Dndnly  liirge.  Pro'horax  strongly  narrowed  in  ftimt,  feebly  ronstricled, 
and  ni'h')ii1  pnstocular  lobes :  base  bisinuaie ;  pros'ernum  lontr  in  front  of 
tbe  coxfe,  which  are  widely  separated,  impressed  near  the  front  margin. 
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Elytra  wider  at  base  tbao  tlie  protfa<H«x,  humpri  rnanded.  eides  obliqiirif 
uaiTuwed  beli'iDd  ibe  liumeri,  tipa  c.^njuinlly  rouDded;  pygidium  eotiivl; 
covered.  Middle  and  hind  cusk  widely  septtnted,  metaslemum  longer 
ItiBD  Urst  ven'ral,  flrst  and  aecood  v(;Dtral  segments  eacli  equal  to  the  tbird 
and  riiunli  united;  tbe  flfUi  but  litUe  longer  ttwn  tbe  four.b;  llret  veotnl 
suture  partinll;  e&ced.  second  and  tliird  aligbllf  angnlated  at  tbe  aidea. 
Legs  lullier  1i>ug,  tibis  luoderalely  mucronate  at  lip;  tani  witb  third  jniat 
verj'  broad,  bilcbeil;  last  Joint  rathiT  long,  wLli  tb^  claws  suiall:  connate 

Shining  black,  elyl.-al  striee  very  coarsely  punctured....  1.  nltens. 

Dull  black, '.'lytral  stiiie  deep,  impunctured 3.  oonspersa. 

1.  Z.  nlteiiH,  n.  sp. 

Ifobiist.  subrhoraboidal.  sbining  black,  thinly  sprinkled  witb  small  white 
scales.  Beak  strongly  punctured,  alitilt  longer  than  ilie  bead  and  pro- 
tbomx,  slender,  curved,  not  thicker  al  basL'.  where  i'  is  si iglitly  constricted. 
Prolbonix  I'ery  coarsely  but  not  densely  punctnred.  Elytra  witb  fine 
striie,  marked  with  large,  distant  punctures,  interspaces  nearly  flat,  each 
with  a  row  of  equally  large  but  more  distant  punctures.  Beneath  very 
coarsely  punctured ;  claws  connate  for  more  than  lialf  their  length. 
Length  2..'i  mm.;  .10  inch 

Key  West,  Florida;  one  specimen,  Mr.  Bui^css. 

2.  Z-  conspersa,  d.  sp. 

T^eas  robust,  Bubrhomliuldal,  dull  Mack,  moderately  densely  clothed  with 
yellow-brown  hair,  with  rows  of  suiall  distant  white  scales  upon  the  elytra. 
Beak  stouter  than  in  the  preceding,  slightly  thicker  at  base,  cylindrical, 
curved,  not  lunger  than  the  prothorax,  not  impressed  at  base;  finely  punc- 
tured and  pulrcaceni-  Prothoran  not  wider  than  long,  gradually  narrowed 
in  front,  sides  nearly  straight,  slightly  rounded  near  the  lip  ;  surface 
strongly  and  densely  punctured;  base  Insinuate-  Elytra  wider  behind  the 
Ixise,  humeri  obliquely  rounded,  striie  deep,  interspaces  elevated,  flat,  not 
very  wide,  densely  punctured.  Beneath  punctured,  rather  deusely  clothed 
with  pale  bniwuscalea;  claws  appruxlninte,  small,  slightly  connate  at  base. 
Length  2  mm. ;  .08  Inch. 

Illinois;  B.  D.  Waleb;  seven  Bpeciniens.  The  funicle  of  the  aolcnns  is 
s'oul4ir  tliau  in  the  preceding,  and  the  club  is  less  elongate.  Tbe  general 
turin  is  less  robust  and  more  rhomboidul. 

BARILBPTON  n.  g. 

Body  very  elongate,  nearly  flllfom),  clothed  tvith  pale  acales.  Beak  not 
slender,  as  long  as  the  prothorax,  suddenly  curved  near  tbe  base,  then  very 
sligblty  curved;  base  somewhat  stouter,  feebly  Impressed;  bead  large,  con- 
vex. Antennal  grooves  commencing  about  tbe  middle,  deep,  deeccnding 
obliquely.  Antennee  with  funicle  7-Joinled,  flrst  joint  elongate,  stouter 
than  the  second;  2-7  nenrly  equal  in  length,  gradually  wider,  club  nllier 
large,  oval,  pubescent,  annulaied.    Prothorax  a  little  longer  tliAn  wide. 
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Mea  parallel,  roaaded,  and  feebly  constricted  near  tlie  tip;  bftge  nearly 
stralglii.  Elytra  elongate,  very  little  wider  tlinn  the  prothorai,  coiijoiuliy 
roQnded  at  tip.  pygidium  completely  covered.  ProBtemuni  moderately 
long  in  front  of  the  coite,  which  are  very  slightly  aejxiraledi  meiiiiBlcnium 
tmthcr  nHrrow,  metaslemiim  long,  hind  cokb:  widely  EeiNkrated.  Pint, 
■econJ  and  fltlh  ventral  segments  long,  third  BDd  fourth  together  a  little 
longer  than  the  second;  flrst  suture  partly  obliterated  at  tiii.  middle;  the 
others  are  distinctly  curved  at  the  sides.  Lege  rather  Blender,  tibltc  feebly 
bat  distinctly  mucronale;  tarsi  with  the  third  Joint  very  liroad,  bllobed, 
kut  Joint  rather  long,  with  a  single  claw. 

1    B.  flUforme,  n.  sp. 

Elcmgate,  nearly  filiform,  black,  clothed  with  small  pale  scales-  Beak 
naked,  shining,  punctured;  head  thinly  piil>eBcent,  punctulate.  Protborax 
rather  densely,  but  not  very  strongly  punctured,  with  the  scales  lying 
tranSFersely,  as  in  many  Ceatrinui-  Elytra  with  floe  striv,  anri  flat,  alu- 
taceous  interspaces-    Legs  brownish.    Length  3.5-3.8  mm.;  .1C--.13  inch. 

Virginia,  Illinois,  Nebraska;  three  specimens. 


Body  resembling  in  form  a  robust  Ceafrinui,  but  with  comparatively 
larger  prolhorai,  more  rounded  on  the  sides;  covered  with  a  dense  crust 
of  dirt-colored  scales,  and  with  very  long  stiff  erect  bristles-  Beak  neartj' 
SB  long  as  the  body,  mucli  stonier  from  tlie  base  to  the  insertion  of  the 
antennv,  then  slender  and  strongly  curved  for  the  remaining  two-thirds 
of  the  length,  base  constricted  bcnealli,  and  somewhat  protuberunl:  anten* 
nal  grooves  confluent  behind;  eyes  transverse,  finely  granulated;  liead  im. 
mersed  in  protborax  nearly  to  the  eyes.  Antenna  with  the  scaiK  extend- 
ing to  the  eyes,  gradually  thickened  externally ;  funlcle  T-Joinied  slender, 
longer  than  the  scape;  first  and  second  Joints  loDger,  equal;  scvenili  . 
hronder,  rather  closely  connected  with  the  club,  which  is  el  on  gate -oral. 
pubescent,  and  IndistlDClly  annulated-  Prothorai  rounded  on  the  sides, 
slightly  bisintutc  at  base,  narrowed  and  tubularly  constricted  at  ti|i,  with- 
uat  poelocular  lobes-  Scutellum  larger  than  usual.  Elytra  narrowed  be- 
hind, tips  separately  rounded,  pygidium  not  exposed.  Proslernum  trun- 
cate in  front,  strongly  impressed  transversely,  not  fovcate,  nor  flattened; 
front  coziE  very  widely  separated;  middle  and  hind  coxce  very  widely  Sep. 
arated;  side  pieces  of  mesothorax  of  the  same  form  as  In  CtnlriaHf;  those 
of  the  metathorax  narrow.  First  and  second  ventral  segments  very  large, 
third  and  fourth  united  shorter  than  either,  flttli  a  little  longer  than  fourth- 
Legs  moderate,  thighs  sinuate,  and  somewhat  clavatp;  tlbite  nearly  as  lung 
as  the  thighs,  straight,  strongly  unguiculnle  at  the  outer  side  of  the  apex; 
tarsi  rather  long,  slender,  third  joint  not  wider  than  the  second;  fourth 
Joint  as  long  as  the  others  united,  with  rather  large,  divergent,  simple 
claws. 

TUb  is  one  of  the  most  remarkable  insec's  in  our  fauna,  from  the  length 
and  stiffness  of  the  bristles,  which  are  almost  spiniform. 
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1'  E.  echidna,  d-  np- 

OvhI,  nol  cimvcjt,  Durrowed  befnx:  and  liehiad,  covered  witli  a  ciust  of 
(lirt-olortd  erales,  and  with  long  stiff  Uriitiles,  less  evident  on  tlie  under 
BUrface.  Froihurax  very  uouven;  elytra  wlib  narrow  Mriic,  inter^jiHces 
wiile<  Outer  part  of  Iwak  naked,  brown,  Hhinlog,  snmenliat  punctured. 
LeDi,'l]i  2-,!  mm.;  .10  inch. 

UlinoiH;  one  spfcimcn  given  by  Dr.  8-  V-  Smnmere  to  Dr-  Horn. 

PLOCAMUB  n.  g. 

Of  tlitt  form  of  an  elongate  Cenln'na',  clothed  with  a  dense  crnsi  of  gray 
soklcs,  witli  sliurt  erect  biUtles  intermixed.  Beak  as  long  ns  liie  liead  xnd 
pTOIlioraK,  nlpnder,  curved,  sllglitly  and  gradually  thickened  beliiiid  tlie 
anlcnnie,  which  are  inserted  one-tliird  of  the  length  from  the  liase;  eyes 
transvcrs:'.  docly  granulated.  Antenns  similar  lo  Ihoae  of  EiieluKlea,  hot 
nitli  the  ninlcle  shorter  and  less  slender;  second  joint  not  lon<[.'rthan  third. 
Ilfad  lexK  immei'aed  in  the  prothoraiL:  llie  latter  is  scarcely  ruunded  on  the 
sides,  which  are  ubiiqu.',  very  strongly  consirictcd  in  frcmt.  without  post- 
ociilar  lobes,  slightly  bisinuate  at  base,  scutellar  lobe  indented,  and  slightly 
ciuargina'c.  Sciucllura  r-tlher  larger  than  usual.  Elytra  a  tillle  wldur  ihan 
the  proEhorax,  sides  parallel,  regularly  rounded  at  lip.  Undi'r  surface  and 
legs,  exactly  as  In  EueliitU*. 

p.  hlspLdulus,  n.  sp. 

Elongate,  blackish  brown,  densely  clothed  with  a  crui^t.or  gray  sc:ilc8, 
wlthshorl,  erect  pate  bristles.  Beak  brown,  naked  bej'ond  Ihc  antennK, 
which  ace  also  brown.  Prothorax  somewhat  uneven,  deeply  and  densely 
punctured.  Elytra  Siimewhat  clouded  with  darker  Kniy,  esi)ccially  hy  a 
transverse  sixit  almul  the  middle;  strlie  deep,  intcrsjiaces  not  wide,  slighily 
convex;  humeri  oblliiue,  ob'.use,  snircely  munded     Length  2  nim. ;  .U8. 

Southern  States.  I  am  Indebted  lo  Hr.  Ulkc  forsevcnilsiwcimens  found 
at  WnKhin}!:tnn,  D.  C,  I  have  adopted  the  name  under  which  it  apiiears  in 
Dej  an's  Catalogue. 

TrilieXX.      HOBIIOPtNI. 

The  sub-family  of  genuine  Cure»liatu'd<e  fitly  clos:'8  with  a  very  nnoina- 
kHw  insect,  which  while  Iiaving  relations  with  several  of  Ihr'  earlier  tribes, 
eicbihitH  in  addition  a  character  which  is  o'herwise  seen  in  one  of  the  sub- 
families of  the  CaUndrida.  Tlie  eyes,  namely,  are  very  large,  transverse, 
and  coarsely  granula;ei1:  they  are  widely  separated  aliove.  bul  are  nearly 
contiguous  beneath.  It  follows  from  this  that  Ihc  an^ciinH.'  In  r(')>ose  nius; 
be  n'ceived  in  front  of  the  eyes,  wliich  therefore  form  as  it  were  a  collar  bo- 
ninth;  and  the  antennal  gnwves.  which  arc  deep  and  oblique,  n'laiiiiug  llie 
eyes  near  ihe  upper  end,  are  suddenly  and  acutely  flexed  l)eneaib,  fonning 
a  deep,  transverse  excavaiion  in  front  of  the  eyes. 

The  bi'ak  is  shorler  iliun  the  pro:horax.  s;out,  somewhat  flaitened.  a  little 
wider  at  tip  Ihan  Ims'.';  the  mandibles  are  rather  flnttenid,  acute  a'  ilp, 
toothed  on  the  inner  side.     The  gular  peduncle  is  suiall  and  narro-i',  emar- 
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ginMc  M  Up:  the  meatum  is  nearly  rouad.  and  the  lEgula  &nd  palpi  arc  not 
promioent:  maxillffi  exp<i«t.'d.  Antcunee  iusi-rted  sear  the  tip  of  the  beak, 
geoicnlate,  scape  long,  slender,  slightly  clavate.  llinicle  Komewbat  Btout, 
first  joint  long,  clavaie,  equal  to  the  four  following;  2-7  short,  outer 
ones  a,  little  wider,  chih  Bmall,  oral,  pubescent,  snnula'ed.  Prothorsx 
rounded  at  the  Bides  and  base,  truncate  iu  front,  witliout  pofllocular  lobes; 
prostemum  feebly  emarginale  t>eneaLh,  front  coxs  contiguous.  Elytm  ob- 
long-oval, a  little  wid^T  than  the  prothorax,  humeri  rounded,  pygidlum  en- 
tirely covered;  eciitellum  small,  rounded.  Mesostemum  moderately  wide, 
middle  coxn  separated,  side  pieces  diagonally  divided,  not  ascending  l>e- 
tween  the  elytra  and  base  of  prothorax.  Metastemuia  rather  long,  side 
pieces  narrow;  hind  coxte  moderately  separated.  Ventral  segments  first 
and  seoond  longer,  separated  by  a  slightly  arcuate  distinct  suture;  third  and 
fonnh  short,  separated  bystraigbt  sutures;  flrita  as  long  as  third  and  Iburth 
united,  broadly  rounded  behind.  Legs  rather  stiort,  stout;  Ihiglis  Ihiek, 
not  clavale,  sinuate  beneath  near  the  lip,  not  lootlied;  tibite  obliquely  trun- 
cate at  tip,  wi.h  a  small  hook  at  the  inner  apical  angle;  larsi  two-thirds 
as  long  as  the  tibia;,  dilated,  spongy  beneath,  third  joint  broad,  bilobed; 
foartb  joint  not  ciungote,  slender,  with  small,  approximate  claws,  which 
are  slightly  connaie  at  base. 


The  single  species  representing  this  genus  and  iribe  in  our  fauna,  is  a 
sniall,  inconspicuous  Mack  Insect,  thinly  clothed  with  rather  coarse  yellow 
hair,  and  reminds  one  in  general  appearance  of  the  Erirhine  genus  Proeat 
(p.  163).  The  characters  as  above  detailed  are  quite  anomalous,  and  no 
further  generic  description  is  at  preseul  nece3.sary.  It  is  possible  Ihnt  it 
may  have  relations  wiih  some  of  the  anomalous  genera  placed  by  Mr.  Wol- 
lastOD  among  the  Cononida.  but  as  I  have  had  no  opporlunity  of  studying 
tbem  in  nature,  I  can  but  limidly  suggest  the  propriety  of  comparing  Ibis 
genus  with  those  genera  of  Couonidee  in  which  the  eyesarc  dis|ioscd  to  be- 
come confluent  beneath.  The  entire  facies  of  this  insect  Is  so  purely  Cur- 
culionideous  that  (the  sexual  characters  being  unknown),  I  would  be  un- 
willing to  place  it  in  any  other  family. 

1-  H.  abduoens,  n.  sp- 

Brownish  black,  not  shining,  thinly  clothed  with  yellow  pul)csccnce, 
head  and  beak  densely  punctured;  prolborax  wider  than  long,  rounded 
on  the  sides,  feebly  constricted  near  the  tip,  broadly  rounded  at  the 
base;  strongly  but  not  very  coarsely  or  densely  punctured,  rather  shining, 
without  dis:inct  tmce  of  domal  smooth  line.  Elytra  wider  than  pro- 
thorax,  feebly  emarginale  at  base:  humeri  rounded,  sides  slightly  rounded. 
tips  conjointly  broadly  rounded;  disc  somewhat  flattened,  striie  well 
impressed,  slightly  punctured,  interspaces  nearly  Oat,  punc:u1aie.  Be- 
neath strongly  and  densely  punctured,  last  ventrul  more  Anely  punctured; 
pubescence  similar  to  that  of  the  upper  surface.     Length  4  mm. ;  .  M  inch. 

Capron,  Florida;  April;  Messrs.  Hubbard  and  Scbwarz;  one  specimen. 
PBOC.  &KKB.  PHILOS.  SOC-  XT.  06.  30 
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Subfcmlly  V.    BAiANINID.aL 

The  single  geaua  which  coaBtitutea  this  suhramily  has  been  heretofore 
arranged  as  a  tribe,  io  the  vicinitjor^nfAon^mini.  It  differs,  however,  <h>iD 
thattribe,  as  from  all  other  Coleoptera,  known  lo  me  by  the  moveinenl  of  the 
mandibles  being  vertical  instead  of  horizontal  ;*  the  mandibles  are  short,  pyr- 
amidal and  acute,  and  the  condyle  is  on  the  upper  side;  the  teeth  seen  in  meet 
Curcutionidw  are  wanting;  the  inner  edge  is  mor.'  convexly  curved  than  the 
outer,  so  that  in  tbeordinaiy  position,  the  points  seem  slightly  divergent.  In 
general  appearance,  as  well  as  by  the  extension  of  the  mesothoracic  epimera, 
BO  as  to  ^ve  an  oblique  ontline  to  the  elytra  near  the  base,  this  subfomlly 
seems  to  me  lo  approach  (7enlrinu«  more  llian  JntA«nomiM;  tlie  result  of 
this  obliquity  is  lliat  the  tenth  ely  tral  stria  commences  at  the  margin,  oppo- 
sile  the  anterior  end  of  the  metathoracic  epiateroa,  as  in  all  Barini. 

The  beak  attains  in  length  and  altenuation  the  greatest  development;  in 
the  (j^  it  is  rarely  shorter  than  the  body;  in  the  $  It  is  frequently  twice 
the  length,  and  is  used  to  make  the  perforation  Into  which  the  egg  is  sub- 
sequently introtluced.  The  great  thickness  of  the  husks  of  the  fhiite 
(chestnuts,  walnuts,  hickory  nuts,  &c.),  depredated  on  by  these  insects, 
necessitates  a  very  long  perforating  instrument  to  reach  tbe  kernel,  upon 
which  the  larva  feedf. 

The  mouth  organs  are  small,  the  gular  peduncle  very  long  and  narrow. 
The  aniennee  are  inserted  a  little  before  the  middle  (^),  or  behind  the 
middle  (9)  of  'be  beak,  and  are  very  long  and  slender;  the  funlcle  is 
7-jointed;  the  first  Joint  is  either  longer  or  shorter  than  the  second,  and  the 
outer  joints  are  gradually  a  little  Icsselongaled;  club  elongate  oval,  pointed, 
annulated  and  pubescent.  Eyes  rather  large.  Hat,  nearly  rounded,  finely 
granulated.  Prothorex  rather  hmg  in  front  of  the  coiie,  which  are  contig- 
uous; broadly  emarginate  in  front,  without  poslocular  lubes;  pronolum 
rapidly  narrowed  in  front,  aides  rounded,  base  slightly  bisinuate.  Sculel- 
lum  distinct.  Elytra  narrowed  beliind,  tips  separately  rounded,  pygidium 
more  or  less  exposed.  Side  pieces  of  mesothorax  attaining  widely  the  base 
of  the  prothorax.  and  truncating  the  humeral  outline  of  the  elytra;  metS' 
thoracic  epistcrna  narrow,  dilated  in  front.  First  ventral  segment  longer 
than  the  second,  and  closely  united  with  it;  the  others  arc  nearly  equal  in 
length.  Middle  cox»  moderately  distant,  bind  coxte  widely  distant,  not 
attaining  the  eiytral  margin.  Legs  lung,  tliighs  clavate  and  strongly 
toothed  in  our  species;  tibi»  slender;  truncate  at  tip, 
tarsi  dilated,  claws  divergent,  tootlied. 

BALANINUS  Germ. 

I  have  nothing  to  add  to  tiio  excellent  synopsis  of  our 
by  Dr.  Horn,  as  above  cited. 

B.  porreotua  Bob.,  8ch.  Cure.  vii.  393  still 

•Horn,  Proc.  Am.  Pbll.  Bac.,  IHTS,  197. 
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Mouth  organs  very  different,  according  to  genus  and  sex;  msxilliE,  ligula 
and  palpi  concealed  in  the  species  of  tlie  fliBt  subfaDiilj  in  our  fAUiia  by  Che 
menlum,  which  in  the  i^  is  transverse  and  concave,  ui  the  $  narrow  and 
GODvei.  Mandibles  in  (^  curved.  Battened,  pointed,  more  or  less  toothed 
on  the  inner  edge;  in  the  9  stout,  small,  pin cer-sb aped,  toothed  on  the 
apical  edge.  Maxillee  exposed  in  Cyladida  in  both  sexes,  mentum  oblong, 
and  supported  on  a  short  gular  peduncle,  whicli  is  wimUng  in  true  Brtn- 
thida;  mandibles  short,  piucer^shaped. 

Antenote  inserted  in  lateral  fovea  at  a  greater  or  leas  distance  in  front  of 
the  eyes,  according  to  genus  and  sex;  not  geniculate,  11-Jointed  in  true 
Brtntkida.,  10-Jointed  in  Cyladida;  outer  Joints  Qnely  pubescent  and  sonr 
sitive;  basal  joint  stouter  and  a  little  longer  than  the  second. 

Head  elongated,  constricted  behitld,  except  in  Cylai;  ejes  rounded, 
small,  not  granulated;  labrum  wanting. 

Prothorai  very  elongate,  truncate  before  and  beliind,  without  trace  of 
postocular  lobes;  turned  into  a  peduncle  behind,  with  a  broad  basal  bead; 
proetemum  very  long  in  front  of  the  coxte;  prostemal  sutures  entirely  oblit- 
erated; coxffi  separate  in  Brenlhida,  conical,  pn>minent,  and  coniiguoua  in 
Cylat;  in  both  the  median  suture  behind  the  coxse  is  very  evident. 

Hesostemutn  moderately  long,  side  pieces  diagonally  divided,  epimera 
pointed  in  front,  not  attaining  the  base  of  the  prothonuc;  coxie  rounded, 
separate  ISrenthida),  nisrly  contiguous  (Oyla*"}. 

Hetaslernum  very  long,  episterna  narrow;  hind  col»  transverse  oval, 
separated. 

Elytra  elongate,  covering  entirely  the  pygidium,  with  a  fold  on  the  inner 
surface  close  to  the  margin,  which  commences  near  the  base,  and  diverges 
obliquely  near  the  lip,  and  extends  to  tlie  suturat  edge  in  Srtulhida,  and 
nearly  there  in  Cylat.     Wings  well  developed. 

Abdomen  with  five  ventral  segments,  of  which  the  flrst  and  second  are 
very  long,  and  united  by  an  indistinct  suture;  third  and  fourth  short,  dHh  a 
little  longer,  Hat,  rounded  behind;  sutures  straight.  Dorsal  scgroenis  mem- 
branous, except  the  last,  which  is  corneous;  anat  segment  of  (J'  rathet 
large,  rounded.  The  acute  edge  of  the  ventral  segments  and  of  the  meta- 
thorax  is  prominent  and  flts,  as  usual,  into  the  clytral  groove. 

Legs  not  slender,  moderate  in  length;  thighs  clavate,  lh>nt  tibite  sinuate, 
and  obliquely  grooved  on  the  inner  side  in  Brtnlbida,  and  armed  with  a 
hook  on  the  outer  tip,  and  a  spine  on  the  ianer;  middle  and  hind  lihiffi 
tnmcaie  at  tip,  with  two  small  Used  spurs.  In  Cytat  the  tiblw  are  all 
slender,  straight  and  not  mucronatc  at  tip.  Tarsi  spongy  pubescent  be- 
neath, with  the  third  joint  bilobed,  Cluwg  large,  simple  and  divergent, 
except  in  Cylat,  where  they  are  small  and  connate  at  base. 

This  highly  spiclalized  fiimily  is  the  last  of  those  in  which  the  male  is 
provided  wilh  an  additional  dorsal  segment.  The  mouth  organs  vnry  to  a 
greater  degree  than  they  do  tn  CMrcntionitia,  tliough  usually  the  m 
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developed  to  BUCli  an  exlenl  as  to  conceal  the  ligala  and  labial  p&lpi.  Of  the 
genera  known  to  me  Cytat  is  the  only  one  in  nhich  the  maxllUe  are  ex- 
posL'd  liy  Ihe  mentum  not  filling  completely  the  bucokl  cavity,  though  other 
cases  arc  mentioned  by  Lacordaiire. 

But  wliHt  is  moat  curlons.  is  that  while  the  mandibles  of  the  $  preserve 
the  pinecr-rorm  seen  in  many  Cureulionidit,  and  tlie  beak  is  Blender,  and 
in  eoiiie  species  extremely  long,  Tor  tbe  purpose  of  performing  iis  function 
as  an  ueci.'Sfiory  organ  of  gcneratjoa,*  in  Ibu  ^  the  mandibles  assume  a  flat, 
curved,  and  pointed  form,  resembling  those  of  ordinary  Coleopiera.  This 
sexual  character  is  exhibited  even  in  those  genera  in  which  the  beak  of  the 
^  is  nearly  as  slender,  and  the  raou:h  as  small  as  in  tbe  $ . 

The  explanation  of  this  diflerence  in  tbe  mandibular  structnre  is  afforded 
by  the  interesting  remarks  of  Mr.  A.  R.  Wallace,  concerning  the  wonder- 
(hl  pugnacity  of  Ihe  <^  ij  when  in  proximity  to  the  9-  An  excellent  ac- 
count of  the  asfiislance  given  by  the  cT  to  the  $  when  slie  is  occupied  in 
boring  the  hole  in  which  the  egg  ia  placed,  is  also  given  by  C.  V.  Kiley.t 
from  ottscrvaiiona  made  by  his  correapondcnt  W.  R.  Howard,  of  Forsyth, 
Hissour. 

TUc-se  combats,  however,  result  in  do  injury  to  either  of  the  parties  en- 
fagi'U;  ibe  dimse  chitinous  covering  afibrds  a  perfect  protection;  the 
weaker  male,  overcome  iiy  exhaustion,  eventually  flees,  and  leaves  to  his 
more  vigorous  victor  the  honorable  task  of  guarding  and  assisting  the  &ir 
objec'  of  strife  in  her  eflbrta  to  preserve  the  species. 

The  habile,  then-fore,  of  thcae  inaects,  as  well  as  their  peculiarities  <^ 
Btruc  urc,  deserve  a  closer  attention  than  has  yet  been  given  to  tliem. 

The  smooth  eyes,  the  reticulations  of  which  arc  seen  only  through  the 
traDS[iarcnt  integument,  and  the  form  of  tbe  front  libite,  indicate  a  resem- 
blanc,  though  a  remote  one,  to  Rhytodida.  auch  as  might  perhaps  exist 
among  objects  of  quil«  different  nature  originating  in  the  same  iieriod  of 
time  The  geograpliicat  disLribulion  of  tbe  Brtnthidm  is  also  favorable  to 
the  idea  that  tliey  reprt-simt  a  tolerably  ancient  form  of  life. 

Til,'  great  eKlension  of  the  longi  tudinal  axis  of  the  body  excefds  in  some- 
meml>ers  of  thia  family  any  proportion  Itmt  occurs  in  other  CoUopUra;  and 
it  is  singular  to  see  that  a  character,  whicb  usually  indicates  feebleness  of 
development,  is  here  associated  with  densely  eiiitinized  integumenis,  and 
great  complication  of  domestic  life. 

The  family  divides  itself  naturally  inio  two  subfamilies,  the  characters 
of  wliich  have  ijeen  sufficiently  exposed  above. 

Antennte  11-jointed,  last  joint  oval,  pointed,  not  larger,  BRBNTHID.S. 
AnteuuK  10-Jolntedi  last  joint  very  elongate, C7IxADID.A. 

•Iliinis.  Ins.  InJ,  Veg.  Bd  ed.e*:  Waliooe,  Malay  Arclilpelago  I'ed.  HBrper),p. 
V<2:  U]l<'y,Rlxtb  Annum  ItirHirt.  Ins.  of  Mliuuiurl.  p.  115.  TbG»e  nulhors  men- 
tion tlifil  the  9  mnkei  with  her  beak  deep  perforalionslntlic  tree,  and  depoalls 
an  egg  In  each  oDeortbem;  Lee.  Am.  Journ.  Sc  and  Arts,  ISO!. 

I  Sixth  Annual  Report  on  the  Noxloua.  Ac.,  Insects  orMlssaurl,  1S74,  p.  41&. 
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6ub&mily   I.      BRENTHID-E   (gcnuini). 

Of  this  Cunlly  two  genen  belong  in  tbe  foanal  limits  treated  of  in  this 
memoir,  tbougb  ooeof  tbem(£r<nlAiM),  U  In  a  political  senee  eilre-lituiial, 
bAviog  occurred  in  Lower  CaliforDift. 

Tbese  two  genera  represent  in  tbe  arraagemeot  of  Lacordaire  separale 
groups,  but  in  the  plan  of  subordination  of  characters  herein  adopted,  they 
■eem  to  indicate  what  I  have  called  tribes,  which  may  be  disUnguisLed  by 
the  sexual  snd  other  difiereoces  in  the  head,  as  well  as  by  the  lorm  of  the 

Beak  very  dissimilar  in  the  two  seiea;  antenns  not  very  remote  from 
the  eyes,  rather  slender,  not  compressed,  nor  clavale;  protlwirax  cotirex, 
not  grooved AKmHENUIiINI. 

Beak  slender  in  bDthiexe8;anteiuue  for  distant  from 
the  eyes,  somewhat  thickened  and  stouter  extemallyj 
piothorax  deeply  grooved  towards  the  base.... BREMTIIIHI. 

Tribe  I.      ARMHENODIKI. 

The  genua  Stiptalii,  represented  in  our  fauna  by  a  single  specien,  differs 
fhtm  Arrhenodtt  by  the  brilliant  lustre  of  the  eurfoce,  and  by  the  hind  part 
of  the  head  being  less  prominent;  in  view  of  the  magnitude  of  th-^  varia- 
tions in  the  r^  ^,  which  I  have  mentioned  below,  I  have  great  doubt  of 
the  generic  value  of  these  chanclere;  nevertheless,  my  opinion  can  i>oly 
be  tested  by  a  carefhl  study  of  foreign  species,  which  would  Interrupt  the 
progress  of  the  present  memCHT,  and  is,  moreover,  not  essential  for  the  elu- 
cidation of  our  own  fauna. 

The  disl(ibutiou  of  EuptaXU,  even  as  thus  limited.  Is  remarkable;  one 
spedes  in  North  America,  one  species  in  Guinea,  and  one  in  MudHjipiscar, 
and  perhaps  one  in  Brazil.  It  is  worthy  of  remark  In  this  conn  'Ction,  that 
the  genus  Amarphoetphalu*,  the  only  Brimttiide  foood  in  Europe,  is  also 
represented  in  Australia.* 

BUPSAIjIS  Lac. 

1.  B.  mlnuta  Riley,  6th  Ho.  Rcpori,  IIS;  (larva  correctly  determined, 
described  and  figured);  Cur&ulio  miniita4  Drury,  Ins.  i,  95,  Tab.  42.  f.  3,  T, 
name  given  In  Index,  vol.  ii,  (9);  Herbst,  Eafer.  vli,  200;  Tsh  108,  f.  9, 
($);  Oliv.  Enc.  M£th.  ii,  193;  B.  maxithtui  Oliv.  Ins.  iv,  No.  Hi,  Tab. 
1,  f  1,  and  Tab.  2,  f.  17,  (^9);  0?"-.  Scb.  Cure.  i.  336. 

B-  lepUmlriomi  Herbst,  Eafer,  vii.  183,  Tab.  108,  f.  S,  ((f);  B.  irunnaui 
Panzer,  ed.  Voet  iv,  44;  B.  diiloTU  Panzer.  Ibid. 

B.  (.Arrheaodei)  lepUmtrionii  Harris,  Ina.  Inj.  Veg.  9A  ed.  68;  (larva  er- 
roneously determined  sjid  described);  Bupialii  maxillonu  Horn,  Tr,  Am. 
Ent.  8oc.  iv,  127. 

Abundant  from  Lake  Superior  to  Texas,  and  hum  New  England  to  Col- 
orado; bores  into  the  heart  wood  of  various  oaks,  usually  after  tbey  have 
been  felled,  though  sometimes  while  the  tree  is  still  living;  the  white,  tbe 

•Laconlalre,  Oen.  Col.  vll,  42S. 
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black,  the  red  and  the  post  oaks  are  mentioned  as  thoae  wbich  are  known 
to  be  attacked.  By  some  curious  inadvertenoe,  Olivier  la  the  Encyclopvdie 
Hetbodique  cites  for  this  speciee  No.  84.  plaieii,  f.  9;  a  totally  distinct  spe- 
cies, which  In  the  text  (v,  480)  is  named  B-  milllarii. 

A.  desciiptloD  of  this  vety  well  kaown  insect  la  here  anaecessary,  but  a 
notice  of  the  variatloDs  which  I  tiave  observed  in  the  hpad  of  the  males 
may  be  of  Interest. 

The  females  vary  in  length  from  6.5  to  14  mm.;  .25  to  .56  inch.,  from 
the  eyes  to  the  tip  of  the  elytra.  The  head  is  rather  strongly  conslricled 
Immediately  behind  the  eyes,  which  are  conrez  and  pron^nent.  Irome- 
dial«ly  in  trout  of  each  eye  is  a  deep  fovea:  and  in  advance  of  them  is  a 
deep  frontal  excavation:  the  ridges  above  the  Insertion  of  the  antennv  ara 
prominent,  and  not  angulated;  the  beak  In  lh>nt  of  the  aniennn  is  as  long 
as  the  joints  I-Oofihe  antennw,  which  are  shorter  and  stouter  than  in  the  cf . 

The  males  vary  In  length  from  7.S  to  IT  mm.;  .S8-.6T  inch,  from  the 
eyes  to  the  tip  of  the  elytra.  The  head  affecis  three  difierent  forms,  which 
seem  to  be  ladependent  of  size : 

1.  The  head  is  suddenly,  but  not  strongly  constricted  behind  the  eyes, 
with  the  lateral  angles  obtuse,  but  distinctly  outlined;  the  ridges  above  the 
antenos  are  very  prominent,  angulated  behind,  and  separated  from  the 
front  by  a  deep  impression;  the  frontal  impression  is  large  and  deep,  and 
Ute  median  elevation  in  it  is  feeble;  the  beak  In  front  of  the  antenna  is 
strongly  dilated,  much  wider  than  long,  with  scattered  elevated  granules, 
and  with  a  well  developed  ridge  each  side,  wbich  is  suddenly  more  elevated 
at  its  posterior  end;  there  are  also  two  shallow  impresdons.  The  mandi- 
bles ore  as  long  as  the  beak  in  front  of  the  antenos;  the  cusp  on  the  inner 
side  is  distinct  and  the  apux  of  the  right  mandible  bos  three  cusps,  that  of 
the  right  but  two.    This  form  occurs  in  Michigan  and  Georgia. 

3,  The  beak  in  front  of  the  anlenoEe  is  not  transverse,  but  Iblly  as  wide 
as  long;  the  other  characters  as  In  (1).  This  form  occurs  In  Kansas  and 
Texas. 

S.  The  beak  in  front  of  the  anteniue  is  nearly  twice  as  long  as  wide,  the 
lateral  Hdgcs  less  developed,  the  granulations  more  numerous,  tlie  mandi- 
bles comparallvelj  shorter  and  stonter;  the  frontal  impression  more  elon- 
gated, with  the  median  elevation  more  distinct;  the  ridges  above  the  inser- 
tion of  the  sntenme  are  less  prominent,  not  angulated  behind,  and  the  head 
is  leas  suddenly  constricted  behind  the  eyes,  with  the  angles  so  mucb 
rounded  m  to  be  nearly  ef&ccd. 

These  characters  are  somewhat  similar,  as  regards  the  development  of 
the  supra-antennal  ridges  to  those  observed  In  Lu«anida,  but  In  the  varia- 
tion of  the  length  of  the  beak  are  rather  auomaloiu.  They  indicate,  bow- 
ever,  the  propriety  of  recasting  the  classification  of  this  fitmily,  and  defining 
the  genera  and  spedes  by  the  Invariable  characters  of  (he  female,  rather 
than  by  the  perhaps  individual  modiQcations  of  the  male. 

The  measurements  given  above  show  a  slight  average  superiority  of  sin 
in  the  male,  but  not  suffldent  to  warrant  any  geneiaiiiation  Id  fovor  of 
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umal  selection,  produced  bj  Ihe  bloodless  combats  of  these  inse 
seem,  bo  f&r  ax  the  records  go.  to  be  actuated  rather  by  cbivalric 
than  bj  anim&l  pasaion. 

Tribe  11.      BREHTHIKI. 

Two  species  of  Srtnthu*  collected  bj  Mr.  X&ntQS.  at  Cape  Ban  Lucas, 
Lower  Califoniia,  which  are  closely  allied  to  Heilcan  species,  have  been 
fiillf  described  bj  Dr.  Horo.*  I  observe  in  the  males  also  great  variation 
In  the  rorm  of  the  head  io  different  iodividails,  although  the  beak,  though 
shorter,  is  ss  slender  in  the  (^  as  In  the  9 ,  and  the  mandiblea  aru  equally 
small,  hut  different  in  form;  the  distance  rn>m  the  eyes  to  the  Insertion  of 
the  aDteoDte  Is  proportlonallj  longer  in  the  Urger  males. 

The  head  is  deeply  eicavated  beneath.  Just  in  front  of  the  neck,  in 
B.  penintutarit,  while  It  is  only  slightly  so  In  J9.  lueanvt.  In  B.  mexi- 
<anut  there  is  a  short  but  deep  groove  Id  the  same  position.  The  tKat 
femora  alone  are  toothed  in  B.  mexieanu*  and  lueanut,  while  they  are  all 
toothed  in  penintvlarit. 

Subfamily    11.      CTLADIDiE. 

This  sub-bmily  represents  the  tribe  Cj/ladu,  of  Lacordaire,  placed  by 
him  between  Eurhynekvt  and  Apion,  and  consists  of  but  two  genera,  one 
of  which,  Oglat,  occurs  In  Asia  and  Africa,  while  the  other,  ifyrtnteaetlut. 
U  found  in  Australia.  I  liave  sufflciently  exposed  the  characters  of  this 
Bublaniily  in  the  description  of  the  family,  and  the  singular  form  of  tlie 
antenns,  as  well  as  the  very  peculiar  appearance  of  the  insect,  will  enable 
it  to  be  easily  recognized. 

The  relations  of  these  insects  with  BreiUhida  were  wall  recognized  by 
Fahndus,  Latreille  and  Olivier,  and  I  know  not  fbr  what  reason  they  have 
been  lost  sight  of  by  more  recent  observers. 

OTIiAS  Latr. 

1.  O.  fbrmloariuB  Olivier,  Ent  84,  bis,  p.  44d;  Tab.  2,  f.  19;  Brtntiu 
farm.  Fahr.  Byst.  El.  11,  54»;  Ent.  Byst.  8upp!.  174;  Atlelabm  form.  Fabr, 
Ent  Syst  Suppl.  163;  0.  tureiptnnit  Boh.,  Bch.  Cure,  i,  86B.  Olidoeaph- 
alU4  eltgantHlui  Summers,  New  Orleans  Home  Journal,  Jan.  and  Dec. 
187S. 

Cochin  China,  India,  Hadagascar,  Cuba  and  LouUiana.  Depredates  on 
the  roots  of  sweet-potato  (ConeobuJui  batata). 

Body  very  elongMe,  smooth  and  shining,  ferruginous,  with  the  elytra 
hlaiih  bi*ck.  Head  and  beak  dusky,  the  latter  twice  as  long  as  ibe  head, 
eloni.  cylindrical,  nearly  straight,  finely  punctured  towards  the  base;  an- 
tennie  inserted  near  the  middle;  eyes  smooth,  rounded,  reticulations  very 
diitioct  beneath  the  ej^dermis.  Protliorax  twice  as  long  as  wide,  not  coa- 
Btricted  in  front,  but  very  deeply  strsngulated  at  the  posterior  third.  Elytra 

■Trans.  Am.  Ent.  Soe.  Iv,  tSB. 
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elongate -oval,  a  little  wider  than  the  protliorai,  very  cunvex.  humeri  very 
oblique;  Burfocc  feublf  and  sparsely  punclulate.  Under  surtkce  of  trunk 
and  abdomen  dusky.    Length  S.8  mm. ;  2.3  Inch. 

^.  Last  joint  of  antennK  longer  than  the  others  united. 

$.  Last  Joint  ofantenoK  shorter  than  the  otliers  united. 

The  species  of  this  genus  are  declared  by  Lacordaire  to  he  apterous,  and 
so  one  would  naturally  euppose  from  the  form  of  the  body.  Un  diseec  ion, 
however,  the  wings  are  found  to  he  very  well  developed,  and  the  elytra 
not  connate.  ' 

Family  VIII.    CALANDEIDjE. 

Houth  cavity  variable  according  to  aub&mily,  as  follows; 

I .  Ouiar  peduncle  very  long,  concealing  the  mentum  and  llgnla.  buccal 
fissures  narrow  and  long;  mandibles  compressed,  wi.h  three  apical  teeth 
in  Calandrida  Igtnuini). 

3.  Floor  of  the  mouth  so  prolonged  that  all  of  the  oi^iu  are  concealed, 
except  the  mandibles,  which  are  co;ivex  on  the  inaer  bee,  with  three  ai^Ctd 
teeth,  and  usually  diverge  exlemally  in  Bhinida. 

8.  Gular  peduncle  nth sr  broid,  mealuni  trapezoidal,  transverse;  msEll- 
lary  palpi  rather  large;  mandibles  flattened,  curved,  with  the  apex  acute, 
and  one  prominent  tooth  on  the  Inner  edge,  in  CoMonida. 

Antennte  geniculate,  inserted  near  the  base  of  the  lx?ak  iCaUtnAriim'), 
or  about  the  middle  {Bhinida  and  Cottoniday,  scape  long,  funicle  vary- 
ing Ih>m  four  to  seven  joints;  club  variable,  with  the  basal  part,  and  some- 
times nearly  the  whole  surfoce  shining,  not  sensitive:  oval  and  annulaied  as 
usual  in  Couonida. 

Head  porrected,  beak  at  most  capable  of  being  deflexed  vertically,  never 
narrowed  behind  the  eyes;  beak  sometimes  long,  Bometlmus  short;  eyes 
sometimes  small,  sometimes  very  large  and  transvers?,  contiguous  beneath 
{Rhinidm^;  antennal  grooves  very  short,  and  not  receiving  the  scape  In 
Calandrida,  suddenly  deflexed  under  the  eyes,  and  receiving  the  scape  in 
Goiionida. 

Prothorax  truncate  in  front,  not  emarglnate  beneath,  proeternnm  lo:ig  Id 
front  of  the  coxk,  which  are  separated:  prosternal  sutures  e&ced:  the 
transverse  suture  between  the  coxs  Is  wanting  In  Calandrida  and  Cotio- 
nida,  but  distinct  in  Shinida. 

Mesostcmum  triangular,  tnmcate  behind,  side  pieces  varying  according 
to  genus  and  tribe;  middle  coxte  separated,  cavities  rounded. 

Metasternum  usually  long,  epistema  varying  in  breadth,  broader  In 
front,  epimera  large  In  some  Calandrida,  small  in  other  genera  and  sub- 
bmillcs;  hind  coi»  transverse,  oval,  not  attaining  the  side  of  the  abdo- 

Elytra  without  epipleune.  exposing  tlie  pygldium  in  Calandrida,  cover- 
ing it  more  or  leas  completely  In  the  other  subfamilies:  on  the  Inner  surfoce 
the  elevated  fold  commences  near  the  base,  continues  parallel  and  close  to 
the  margin  aa  far  as  the  posterior  curvature,  where  it  diverges  and  becomes 
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obsolete.     The  space  between  the  ridge  sod  the  margin  has  a  pearly  lustre,   - 
and  may  possibi;  serve  as  a  stridulatlag  organ ;  Id  the  Couoniii  a  Ihii  ridge 
diverges  much  ipsa  and  becomes  obsolete  sooner. 

Abdrmiea  with  Ave  ventral  segments,  of  which  the  first  and  second  are 
longer,  with  the  sntnre  nearly  obliterated  at  liie  middle  in  Calandrida, 
bal  deep  and  entire  in  Rhinidm;  In  Coiioaida  they  are  very  long,  and  the 
BUtare  ia  ef&ced  at  the  middle;  the  third  and  fourth  aegmeale  are  short,  and 
the  sutures  stisight  and  deeply  impressed:  the  fifth  is  about  ea  long  as  the 
third  and  fourth  united,  and  ia  rounded  bflhiod.  The  dorsal  aegmenta  are 
membranous,  except  the  last,  or  pygidium,  which  is  large,  nearly  perpen- 
dicular in  Calandrida,  obliquely  deflexed  in  the  other  subramilies:  the 
auai  segment  of  the  ^  Is  quadrate  aud  retractile  in  Calaadridit  and  EM- 
nida,  broader  and  leas  retractile  in  Cottonida,  but  not  continuous  with  the 
pjgidium  as  in  CvreuUonlda  and  Brenthida.the  lateral  edge  of  the  mela- 
tborax  and  of  the  ventral  segments  is  sharp  and  fits  into  the  lateral  groove 
of  the  Inner  surface  of  the  elytra;  In  the  Cottanidm  this  edge  continues  on 
and  around  the  last  ventral,  thereby  showing  a  tendency  towards  the  modi- 
flcation  Anally  perfected  in  the  BeolfUda,  and  of  which  we  have  already 
seen  traces  in  the  Brenthida. 

Legs  moderate,  varying  though  not  greatly,  according  to  genus;  thighs 
nauallj  atoutlj  clavate,  not  toothed;  tibiEe  rather  short,  strongly  unguicu- 
laleatthe  outer  angle.  Tarsi  frequently  narrow  and  not  brush  like  be- 
neath; third  joint  sometimes  bilubed,  (AAini'dis)  somelimes  broad  patellate, 
and  not  emargiuate,  (certain  SphenaphorCa  claws  divergent,  simple. 

I  have  embraced  in  this  family  several  very  distinct  forms  which  agree 
with  Cureulionida  in  general  characters,  but  differ  in  having  the  genital 
segment  of  the  (^  not  articulated  directly  at  tbe  end  of  the  last  dorsal,  but 
either  retractile  or  concealed  under  It.  While  the  mouth  organs  of  the  Got- 
»onida  are  similar  to  those  of  ordinary  Cvreulionida,  and  Bubralt  to  modi- 
Bcaliuns  similar  to  those  of  Hylobiini  for  instance,  in  the  other  subfamilies 
there  are  specializations  which  do  not  otherwise  occur  among  Rhynchopiiora. 

With  regard  to  the  alflniliesof  the  members  of  this  family,  11  may  be  said, 
in  general  terms,  that  the  Calandrida  show  an  alliance  with  the  Barini; 
the  Bhinida  continue  the  specialization  still  farther,  and  have  not  a  direct 
resemblaDce  to  any  othef  tribe.  Tbe  Couonida  seem  to  t>e  a  coonectlng 
line  from  Hylobiini  to  Seolytida,  to  which  they  approach  very  closely  In 
Rhj/neolu*. 

Three  subfamilies  occur  in  our  fauna,  the  characters  of  wbicb  have  been 
sufficiently  indicated  above:  the  following  table  will  enable  them  to  be 
readily  distiaguiahed. 
Buccal  cavity  elongate,  peduncle  of  mentum  elongate, 

narrow:  pygidium  expoeed flAT.AVnTtTT>^, 

Buccal  cavity  eutlrely  at' the  apex  of  tbe  beak;  py- 
gidium covered "BSnSUiM. 

Buccal  cavity  normal,  peduncle  of  mentum  sborl,  oral 

organs  expoeed;  pygidium  covered OOS80NID.S. 

PBOC.  AHB8.  PHIL08.  BOC.  XT.  90.  3f 
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SnbfemUy   I.    CALANDRID^. 

An  exce11e.it  synopsis  of  the  species  of  this  BUbbmily,  as  repreMnted  in 
our  &una  is  given  by  Dr.  Horn  in  the  Proceedings  of  this  Society  forl873. 
commencing  on  pftge  407.  I  have  but  a  few  new  species  of  Sphtaopkorti* 
to  add,  nhlcU  seem  scarcely  worth  describing  at  the  present  time.  I  shall 
therefore  confine  myself  to  giving  at  greater  length  my  views  on  the  sub- 
division of  the  Bubfomily  into  tribes  and  genera,  which  do  not  differ  essen- 
tially from  those  developed  by  Lacordaire,  and  followed  by  Horn. 
Side  pieces  of  metathoru  very  wide,  epiroera 

Iftrge MBTACBOPHUBIKI. 

Side  pieces  of  meiathorax  moderate,  or  narrow: 

MeeoBthoracic  epimere  broadly  tnincat«  ex- 
ternally; club  ofantennfe  wedge-shaped.  ■PRESroPHOBiiil. 

Hesothoracic  epiniera  acute  externally;  club 

of  aotenDCB  oval CAi^HDRiira 

Tribe  I.      RBTKCBOPBttMlM. 

The  species  of  this  tribe  are  oflarge  size,  and  with  theexceptlon  of  Bhgn- 
chopkorvit,  have  the  mandibles  turned  outwards  as  In  the  Rhinidm;  in  the 
genui  Just  mentioned,  tlie  mandibles  are  of  the  usual  pincer-fomi  with  three 
small  apical  teeth.  The  funicle  of  the  anlennie  consists  of  six  perfoliate 
Joints,  strongly  constricted  at  the  outer  end;  the  club  ts  transverse,  trape- 
zoidal, corneous,  with  the  terminal  fitce  flat,  spoagy  and  sensitive. 

One  species,  B.  eruenUitiu,  represents  this  species  in  the  Southern  States. 
It  la  parasitic  on  Ghamttropt  palmtUo.  In  consequence  of  the  extension  of 
the  mesothorodc  epimera  upwards,  the  humeral  portion  of  the  elytra  ts 
tniDcttted,  as  In  Barim.  The  third  joint  of  the  tarsi  is  but  little  wider  than 
the  second,  not  emargiaate,  fringed  at  the  apical  margin  beneath.  In  the 
^  the  tibite,  and  to  a  less  extent  the  thighs  are  densely  fringed  with  long 
yellow  hair  on  the  inner  side;  in  the  9  the  hairs  are  mnch  less  dense-  The 
genital  segment  is  sontetlmes  protruded;  it  is  neariy  imooth.  and  finely 
channeled  above  in  bolb  sexes,  but  Is  longer  and  narrower  in  the  V>  lu 
which  sex  also  the  pygidium  is  more  flattened,  and  more  obliquely  narrowed 
at  the  tip. 

Tribe  II.      HPBRJIOPHOBIIfl. 

The  ipecles  of  this  tribe  are  rarely  Urge,  but  never  very  small.  The 
mandibles  are  always  pincer-shaped.  with  three  apical  teeth.  The  meeo- 
thoracic  epimera  are  large,  and  truncate  at  the  outer  side,  so  that  the  out- 
line of  the  elytra  near  the  base  Is  straight,  and  not  oblique  as  in  the  preced- 
ing tribe;  the  metathoradc  epistema  are  rather  narmw,  and  the  epimera 
email,  though  quite  obvious. 

Three  genera  liave  been  observed  In  our  &una. 

Spongy  portion  of  aniennal  club  fiat 80TFH0PHOBU8. 

"  "        "        "      convex 2. 
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S.  Anterior  coxs  widely  diatant HHTAMABXtTS. 

■'          "     Dftrrowly  separated 3, 

3.   Third  Joint  of  tarsi  patellate,  spongy  surface 

not  diTided CAOTOPHAQTTS. 

Third  Joint  of  tarsi  patellate,  sirangy,  narrowly 

divided BHODOBJHNUS. 

Third  joint  of  tarsi  pilose  at  this  Bides  or  glabrous.  SPHBNOPHORTTS. 

SOYPHOPHOBUS  Bch. 
The  species  of  this  genus  are  parasitic  on  Tueea,  and  seem  to  me  rather 
opinlonatiTe  than  actual. 

1.  S.  aoupunotatus  Is  found  in  California,  Colorado,  and  Mexico;  it  is 
somewtiat  shining,  with  the  pr<ithorax  moderately  constricted  at  tip,  and  the 
lateral  punctures  elevated.  8.  inl«rttitialu  of  Cuba,  lias  the  same  punctu- 
ation of  prothorax,  but  a  little  stronger,  and  the  apical  constriction  is  less 
marlted:  the  lustre  is  more  dull.  8.  robutlior  Horn,  from  Texas,  has  the 
form  of  prothorax  of  acupvnctalvi,  but  the  punctures  are  coarser,  and  the 
lateral  ones  are  leas  elevated;  the  lustre  is  also  dull  as  in  8.  irtttr»tiliali*. 

2.  8.  yuoose  Horn,  from  Califbrnia,  is  quite  distinct  by  the  more  de- 
pressed upper  surface,  and  the  single  rows  of  punctures  on  the  intempaces 
of  the  elytra. 

METAMASnrS  Horn. 

M.  serioeua  Horn,  Pr.  Am.  Phil.  8oc.  1878,  410.  Calattdra  urieea 
Latr.  Humb.  and  Bonpl.  Voya^,  v,  41,  Tab.  23,  f.  4;  OUv.  88,  p.  84;  Tab. 
38,  f.  IW;  Splunopkarat  ur.  Oyll.,  Sch.  Cure.  Iv,  8M. 

This  species  occiira  in  California  and  Arizona;  also  in  Cuba,  Mexico,  and 
S.  America,  as  fitr  as  Peru. 


The  apecice  8.  ti-punetatu*  and  talidvt  contained  in  Horn's  Group  ii, 
should  each  constitute  a  distinct  genus;  tbe  other  spedes,  in  which  the 
third  Joint  of  tbe  tarsi  is  not  spongy  beneath,  but  merely  pilose,  sometimes 
broad,  sometimes  narrow,  might  be  regarded  as  constituting  but  one  genus. 

OACTOPHAG-tTS    n.  g. 

I  woald  separate  as  a  dhtinct  genus  a  species  of  large  size,  and  dull  vel- 
vety black  color,  which  differs  ftam  Bphenoph&rv*,  by  the  absence  of  in- 
equalities or  coarse  sculpture,  and  by  the  third  Joint  of  the  tarsi  being  some- 
what transverse,  and  nniformly  densely  spungy  beneath;  the  first  and  sec- 
ond Joints  are  narrow,  and  glabrous  beneath.  The  tibite  are  slender,  not  sin- 
uate, and  the  outer  part  of  ^e  tip  Is  regularly  rounded,  not  at  all  truncate, 
or  anguiated.  The  gular  peduncle,  though  deeply  channeled,  is  regularly 
rounded  at  tbe  end,  not  abruptly  sabtruncale  aa  in  Sphenophorfu;  whereby 
the  beak  remains  cylindrical,  and  is  not  at  all  compraased  at  tip. 
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1.  O.  validus.  Spktnophorut  tal.  Lec,  Pr.  Ac.  Nat.  8c  PhiU.  1858, 
80;  Horn,  Pr.  Am.  Pliil.  Soc.  1873,  415;  S.  proeanu  Lec.,  Pr-  Ac.  1858,  80- 

Ciilifornia.  from  S&d  Diego  U>  Cape  San  Lucas;  Aiizona,  Heiioo.  The 
■ynony ni  belongs  to  a  fonn  in  whicli  tLe  apical  const liclion  of  tLe  protho- 
rai  is  lesa  oUvious;  this  variation  serves  to  confirm  tlie  opinion  above  ex- 
pressed regarding  the  speciesof  Seyphophonu.  The  specimens  were  found 
exclusively  under  decaying  Opuntia  leaves. 

BHOOOB-Snrns  n.  g- 
I  would  also  separate  as  dlBlincc  the  usually  red  species  with  black  spots, 
-  which  agree  with  Caetophagui  in  the  form  of  the  gular  peduncle,  but  differ 
in  the  tiliiesubtruncale  at  the  tip,  with  the  ouler  angle  obtuse,  but  distinct, 
the  third  joint  of  the  tarsi  is  equally  bmad  and  spongy  I>eneath,  but  the 
brush  is  divided  bj  a  narrow  line;  the  first  Joint  1b  hairy  at  the  tips,  while 
the  second  is  densely  hairy,  with  a  narrow  median  line.  The  elevations 
above  the  insertion  of  the  anteans  are  much  stronger,  and  the  scape  uf  the 
latter  coui|>aralivel7  longer.  The  inesosteTnuro  fs  also  narrower  than  the 
other  genera.  The  species  are  found  on  flowers,  mostly  roee-busbes;  bnt 
two  arc  known  to  me  In  our  founa;  the  flrst  is  red.  with  black  spots;  the 
second  brown,  Irrorate  with  grayish  round  spots,  which  surround  the  punc- 

1.  S.  tredecimpunotatus.  Cureulio  (red.  Illiger,  Schneider's  Mag- 
T,  613;  fur  synonymy  see  Horn,  1.  c.  414. 

Atlantic  district,  to  Colorado,  also  in  Mexico,  and  South  America. 

2.  8.  puHtniloeusGyll..  3ch.  Cure.  Iv,  »23;  Horn,  I.  c.  415- 
Arizona;  also  in  Hexico. 

Tribe  IIL    cai.andbi>ii. 

This  tribe  consists  of  smalt  species,  in  which  the  mandibles  are  pincer- 
shaped,  and  not  everted;  rhe  club  of  the  antennte  not  compressed,  and  the 
mesothoncic  epimera  truisverse,  acute  at  the  outer  end,  and  intervening 
between  the  humeral  part  of  the  elytra  and  the  base  of  the  protborax.  The 
anterior  part  of  the  last  dorsal  segment  of  the  abdomen  is  channeled  for  the 
reception  of  the  sutural  edge  of  the  elytra,  almost  as  in  AMhribida.  This 
is  a  very  peculiar  character,  and  I  And  no  trace  of  it  in  the  other  genera  in 

OAIiAHDBA  Clauv. 

This  genus  differs  Ttom  the  others  oonluaed  In  the  tribe,  Irat  not  repre- 
sented in  our  fauna,  by  the  antennal  club  being  oval,  the  comeuus  part  sep. 
arated  fhim  the  sensitive  part  by  a  transverse  line;  the  sensitive  part  being 
convex,  and  somewhat  pointed.  The  body  is  narrow,  and  elongate,  quite 
different  to  that  observed  in  the  genera  of  the  two  preceding  tribes,  isther 
reeerobling  Rhina  in  miniature. 

Three  species  occur  in  our  fauna;  they  have  been  diatrlbnted  in  the  ce- 
real grains  upon  which  they  depredate,  so  that  their  original  hatutat  c&naot 
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be  known  ivith  certainty.  Dr.  Horn  mentlouB  that  fVom  time  to  time  o'her 
Bpecl^  have  been  iotroduced  by  ships  from  tropical  ports,  but  fortunately 
they  have  not  yet  become  nsturaltzed. 

1.  C.  orysSB  Fabr,  SysL  El,  11,  438,  Ac. ;  Horn,  I.  c  480;  Cureulio  ory- 
■n  Lino.  Amten.  Acad,  vi,  895.  &c. ;  WiyntlvtfhoTut  oryta  HerhBI.  Kiifer, 
vi,  18,  Tab.  60,  f.  9;  8HophH\k*  orytm  Gyll..8cli.  Cure,  iv,  881,  (cum  By - 
nun.  and  bibliographia). 

Found  in  every  part  of  the  globe;  universally  distributed  by  commerce, 
and  said  ro  have  been  originally  derived  ttaxa  Asia;  it  affectB  rii'e,  wheat, 
and  Indian  com  (maize).  The  surface  is  dull,  and  the  protliorax  densely 
punctured;  the  elytra  nro  usually  ornamented  with  four  red  spots,  but  are 
Bometimee  red,  with  the  suture,  ude  margin  and  tip  darker. 

2.  O.  remotepuQotata  Horn,  Pr.  Am.  Phil.  Soc.  1873,  430;  SUo^UXm* 
rem.  Oyll.,  Sch.  Cure.  Iv,  B7». 

Atlantic  district,  extending  into  Arizona.  The  surfiice  is  somewhat  ahl- 
ning,  and  the  prothorax  is  more  coarsely  and  less  deosL-ly  pnncturi.'d. 

8.  O.  ffranaria  Fabr.,  Syst.  El.  ii,  437;  01iv.,  83.  p.  95;  Tab.  16,  f.  196, 
&c.;  Ciireulio  granariut  Linn.,  Fn.  Suec.  687;  Syst.  Nat.  IStb,  ii,  608, 
Ac;  SitopMlut^anariut  Gyil,  Sch.  Cure,  iv,  877,  cum  synon.  pbir. 

MlBsouri,  depredating  on  wheat;  C.  V,  Riley.  Very  similar  to  the  pre- 
ceding, but  the  punctures  of  the  prothorax  are  smaller,  and  the  slrin:  of  the 
elytra  much  flaer  and  less  coarsely  punclured. 

Subfamily  II.    RHINIDjE. 

This  subfikmily  corresponds  nearly  if  not  exactly  with  Lacordalre's  tribe 
Sipalidei,  and  the  essential  dlfTerenceB  between  it  and  tbe  Calandrida  are 
in  the  position  of  the  buccal  opening  which  is  entirely  at  the  ejid  of  tbe 
beak,  not  extending  upon  Ihe  under  surface;  the  pygidium  is  not  large  and 
perpendicularly  declivous  as  in  the  last  subfamily,  but  covered  by  ilie  ely- 
tra, which  are  conjointly  rounded  at  lip;  another  chamcler  atsi' Bejiaratea 
it  from  Calandrida  (thongh  not  from  Lacordaire'a  tribes  8lromliaif:eridi>, 
and  O^ryrhynehidei,  which  are  not  represented  in  our  launn.  and  are  un- 
known to  me  in  nature) ;  the  eyes  are  strongly  granulated,  very  large,  and 
confluent  on  the  under  surface  of  the  head. 

In  nearly  all  the  genera  mentioned  by  Lacordalre.  the  mandibles  are  con- 
vex on  the  inner  face,  and  the  apical  teeth  are  everted,  though  this  is  pro- 
bably a  group  or  generic  character  as  in  certain  tribes  of  Caiandrida.  The 
club  of  the  antennK  varies  In  form  according  to  getius,  and  is  not  annutated. 
The  tarsi  also  vary,  the  third  joint  being  narrow  In  some  genera,  wide  and 
biiolied  io  others. 

But  one  representative  occurs  in  our  Oiuna,  which  indicates  a  new  genus; 
allied  to  Rhina  and  Jlarpaclera: 

YtlOOABORUS  n.  g. 

The  body  is  elongate,  glabrous,  aubcylindrical,  resembling  in  appearance 
a  gigantic  Couonidt;  the  beak  is  straight,  as  long  as  the  prothorax.  usually 
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flexed  perpendicnUrl;  dowowardei  sculptured  beoeath  with  three  longita- 
dinkl  grooves;  antennal  grooTes  very  short;  eyes  traosverBe,  coarsely  granu- 
lated, contiguouB  beneath,  but  widely  dislAUt  above,  and  not  eitendii/g  to 
the  upper  surface  of  the  cranium.  AoteDDS  with  scape  reaching  the  eyes ; 
Alnicle  S-joiuled,  louger  thaa  the  scape;  club  elongate-oval,  as  long  as  the 
four  preceding  Joints;  spongy  part  as  large  as  the  corneous  part,  and  sepa- 
rated from  it  by  angulated  lines,  ao  as  to  extend  &rther  upon  the  udes  than 
upon  the  faces  of  the  club,  which  is  slightly  compressed. 

Prothorax  longer  than  vide,  rouaded  on  the  sides,  a  little  narrower  at  tip 
than  at  base,  and  constricted;  truncate  before  and  behind.  Bcnteliuni  small, 
rounded.  Elytra  with  shallow  pnnctured  strin,  interspaces  wide,  sparsely 
pnncUired;  conjointly  rounded  at  tip,  pygidium  slightly  prominent.  Legs 
'  slender,  (highs  not  clavate,  tibia  subslnuate  on  the  Inher  side,  and  feebly 
serrate,  especially  the  front  p^r;  outer  angle  obtuse,  Indlatlnci,  Innerangle 
strongly  ungutculate;  (arsl  slender;  third  joint  a  little  wider,  bilobed,  not 
spongy  beneath,  but  smooth  and  glabrous  liice  the  others. 

This  genus  differs  ttom  the  two  above  named  by  the  form  of  the  antennal 
club,  by  the  eyes  being  widely  distant  above,  and  by  the  third  tarsal  Joint 
much  smaller,  not  spongy  beneath. 

1.  Y.  f^ntalis.  Ehina  fronfalii  Lee.,  Trans.  Am.  Ent.  Boc.  1874,  70. 

Mojave  Desert,  Cal.;  under  bark  of  Yucea;  G.  R.  Crotch.  Length  8- 
11  mm.;  .33-.49  inch.  I  expressed  my  opinion  when  describing  this 
species,  that  it  might  indicate  a  disiitict  genus;  but  my  knowledge  otBhgn- 
ehophora  at  that  time  wag  not  sufficient  to  enable  me  to  properly  deSne  it. 

Subfamily  III.    COSSOIfED-a:. 

The  abnormal  form  of  mouth  seen  in  the  two  preceding  subfomilies  is 
here  replaced  by  the  ordinary  buccal  cavity  and  mouth  organs  seen  in 
CvrcuUonidm.  The  gular  peduncle  is  rather  broad,  not  very  long,  the 
mcntiun  and  llgula  with  ila  palpi  are  distinct,  and  moderately  large,  and 
the  maxlllte  and  palpi  are  well  develojied.  The  beak  varies  greatly,  being 
sometimes  rather  long,  and  mo<lerateiy  slender,  sometimes  so  short  and 
stout  as  to  become  indistinct.  The  antenriK  are  Inserted  at  a  variable  dis- 
tance, being  sometimes  basal,  sometimes  nearly  apical;  the  scape  generally 
extends  beyond  the  eyes;  the  funicic  has  ni>m  four  to  seven  Joints;  the  club 
is  small,  oval,  partly  corneous  in  some  genera,  and  but  feebly  annulatcd. 
The  front  ,coxK  are  sometimes  widely  separated,  sometimes  almost  contigu- 
ous. The  thighs  are  unarmed,  and  the  libiK  are  armed  In  our  genera  with 
a  long  curved  epine  at  the  inner  apical  angle;  the  tarei  are  variable,  the 
third  joint  is  usually  not  broader;  in  one  genus,  Drgaphthoms,  by  an  ex- 
ception otherwise  unknown  in  the  family,  and  repealed  again  only  in  Ploly- 
pM  and  some  other  genera  among  the  Seolytida,  the  tarsi  are  distinctly 
5-joiuted. 

Neglecting  the  nnmber  of  Jtdnts  in  the  ftinlde  of  the  anlennee  as  being 
rather  of  generic  ttian  tribal  value,  I  would  divide  the  few  genera  repre- 
sented in  our  fauna  as  follows; 
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Beak  long,  Dot  diUted  At  Up;  body  uneven,  cov- 
ered wiih  a  cruM DBTOPHTHORIHI. 

Beak  long,  or  modeiste,  uauallj'  dilated  at  the 
end,  with  rapidly  descending  aotennal  grooves, 
front  coxa  distant,  body  Bometiines  depresBed..  OOSSONINI. 

Beak  uaually  short,  always  contlnuoas  with  the 
from,  and  equally  stout;  front  com  approxi- 
mate; body  cylindrical USTSOOUNl. 

Tribe  I.      UBTOPHTBOKIHI. 

I  have  associated  with  DryophlAonu  two  other  genera  which  have  but 
Bitle  in  common  with  It  or  with  each  other,  e:tcept  the  following  chuiscierB, 
by  which  Ihey  differ  fVom  other  Cettomda,  and  approach  other  groups  of 
Rhgr^hophora.  The  beak  is  longer  ihan  the  head,  not  very  stout,  cylin- 
drical. Dot  dilated  at  tip,  and  the  buccal  cavliy  is  smaller;  the  guUr  pedun- 
cle and  mentum  are  smaller  and  narrower  than  in  the  other  trllwa.  The 
tibife  are  slender,  not  at  all  dltaied,  and  the  terminal  hook  Is  long.  The 
body  is  coarsely  sculptured,  and  covered  with  a  dirt-colored  crust. 

Two  groups  are  Indicated  by  the  three  genera  before  me. 

Hetastcmum  long;  fhnicle  4-Jolnted Drjo|»htliorl. 

Hetastemum  long  or  short;  fhoicle  S-T  Jointed DryatrlM. 

Group   I.     Dr^oiklilliorl. 

A  single  small  species,  represents  this  group  in  our  fkuna.  It  resembles 
in  form  Calandra,  rather  than  any  genus  of  Gouonida  known  to  me.  The 
antenna!  dub  is  rounded,  oval,  corneous,  encept  tbe  tip,  which  is  s|M)ngy 
and  not  annulatcd;  tbc  Joints  of  the  funlcle  are  only  four,  while  those  of  the 
tanl  are  distinctly  five,  thougU  in  the  South  European  CAarorhiniu,  ac- 
cording lo  description,  this  anomaly  disappears,  and  Ihe  \hts\  are  4-Jointed. 
The  melastemum  is  long  and  the  side  pieces  are  narrow;  the  flrst,  second 
and  filth  ventral  segments  are  very  large;  third  and  fourth  excessively 
short,  shorter  in  fact  than  in  any  other  genus  I  bavc  examined.  The 
antenns  are  inserted  very  near  the  eyes,  which  arc  coarsely  granulated  and 

DRTOPHTHORUS  8ch. 

1.  D.  oortdoalis  Bay.  Care.  24;  ed.  Lee,  1, 393;  Boh.,  Bch.  Cure.  Iv,  1089; 
Horn,  Pr.  Am.  Phil.  8oc.  18T8,  431. 

Atlantic  district  generally;  found  under  bark.  Boheman  mentions  the 
occurrence  in  California  of  D.  bituberevlatut,  which  Is  widely  distributed 
over  tbe  islands  of  the  Bouib  Pacific;  Sandwich  Islands  and  New  Zealand, 
n  to  California  is  doubtflil. 


Group  I>rj»lrlM. 

Two  species  of  very  remarkable  genera  are  here  represented;  the  first 

bears  some  resemblance  to  Dryophtkorue,  and  in  the  arrangement  of  Wd- 
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laatoD*  would  be  placed  in  the  flnt  group  of  his  Ptntarthrid«$.  The  second 
genua  would  probably  go  near  Lymantt*.  which  is  thus  far  nnknown  to  us. 
and  may  perhaps  have  some  relaliou  to  the  European  Stgphlodtre*. 

BcsidL's  the  mure  slender  beab,  and  the  crusty  covering,  these  ioeccts  dif- 
fer frrrni  those  of  Uie  followiog  two  tribes  by  the  head  being  nrther  peculiarly 
constiictL-d  behind  the  eyes,  which  are  small,  rounded  and  very  coarselj 
grauuUl^d;  the  result  of  ihis  form  of  litad  is  ttiat  the  eyes  are  situated  on 
the  beak,  instead  of  at  the  sides  of  the  cranium  proper.  The  scutellum  is 
not  visible  in  eiiber  of  our  genera,  and  I  am  inclined  to  believe  that  tbia 
will  be  fuund  a  cliaracler  of  the  group,  permitting  the  association  uf  forms 
now  widely  separated. 

Antenns  jritli  5-jointed  funicle DRTOTRIBtTS. 

"    7golnted        "    OONONOTnS. 

DRTOTBIBUS  Horn. 

1.  D.  mimetious  Horn,  Pr.  Am,  Phil.  Soc.  1873,  433. 

Key  WesI,  Florida,  Fehrunry;  Mr.  Burgess.  The  eyes  are  nearly  round, 
and  cuii)|>osed,  as  observed  by  Dr.  Horn,  of  about  twenty  lenses;  the  con- 
strlctioii  is  about  half  way  between  the  eyes  and  the  apex  of  the  prothorsix. 
The  scape  of  the  anlennic  extends  to  the  hind  margin  of  the  eye, 

OONONOTUS  n.  g. 

Beali  rather  slender,  as  long  as  the  prothorax,  moderately  curved,  very 
coarsely  sculptured,  separated  from  the  bead  by  a  transverse  conslriclton 
imnu'diately  behind  tlie  eyes,  which  are  small,  convex,  prominent,  and 
comi-used  of  about  thirty  to  tbirty-flTe  lenses.  Antenna  inserted  about 
one  tbiid  from  the  end  of  the  beak,  scape  slender,  extending  to  the  eyes, 
fuuic^e  7-Jolnted,  longer  than  the  scape,  rather  slender,  first  Joint  lunger 
and  stouter;  club  suiall,  oval,  rather  shining,  thinly  pubescent,  annulated 
on  the  outer  half;  antennal  grooves  lateral,  deep,  extending  to  the  lower 
margin  of  the  eyes.  Head  small,  very  short.  Prothorai  about  as  long  as 
wide,  uneven,  coarsely  sculptured,  sides  bisinuate  and  suddenly  constricted 
far  from  the  tip,  thus  causing  two  lateral  protuberancos,  one  near  the  base, 
and  another  mure  prominent  in  front  of  the  middle.  Klytra  elongate- oval, 
a  liitic  wider  than  the  proihoraz,  subcosiate,  with  intervening  shallow 
gnxivcs,  coetffi  with  rows  of  extremely  short  and  Indistinct  hairs.  Proster- 
num  narrow,  front  coxte  narrowly  separated,  middle  coxie  moderately  sepa- 
rated, hind  coxee  very  widely  separated.  Hesoaternum  short,  side  pieces 
narrow.  First,  second  and  titth  ventral  segments  long,  third  and  fourth 
united  about  equal  to  the  ntth,  first  suture  obliterated  in  great  part.  Legs 
slender,  rather  long,  thighs  slightly  clavate,  terminal  hook  of  tiblK  smaller 
than  usual  in  ihis  sub-family;  tarsi  short,  rather  stout,  third  Joint  broader, 
bilobed  and  lialry  beneath:  last  Joint  more  thickened  at  tip  than  usual, 
claws  small,  divergent. 

•  Genera  of  tlie  Oxnntdn:  Trana.  En  I.  Soc.  London,  lETS,  p.  134. 
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1.   O.  lUtOBUB,  D.  Bp. 

Dull  pitcby  block,  yritbout  luatrc,  nad  clotlied  wlih  &  thin  crust  of  dark 
color.  Head  and  beak  very  coarsely  rugosely  punctured.  Prothonw 
cmraely  granulate,  each  granule  with  a  central  puncture;  disc  with  two 
broad  shallow  grooves,  or  Tatber  with  three  fine  but  not  prominent  carins. 
Elytra  with  shallow  cribrate  grooves,  inlcrspaces  narrow,  caiinate,  alter- 
nately* little  more  elevated.  Beneath  very  coarsely  pUDctured;  aotennn 
lestaceooe.     Length  3.9  mm.  i  .10  Incli. 

Hanlover,  Florida,  March  I6ti»;  Hc-ssrs.  Hubbard  and  Scliwara.  A  verj 
singular  insect,  of  which  I  hope  more  specimcna  may  be  obtained  Uian  the 
single  one  I  have  examined. 

Tribe  II.     COflBoxiNI. 

I  would  associate  as  a  di9:inct  tribe  cerlain  other  genera,  which  have  not 
the  body  covered  with  a  crust,  but  shining  and  bare;  some  of  the  foreign 
genera  are  nrare  or  less  setose,  but  ours  are  ghibrous. 

The  beak  ia  never  very  short,  and  U  frequently  dilated  at  tip;  the  anten- 
bse  are  inserted  near  the  tip,  or  at  the  middle;  the  antennal  grooves  I^- 
qiicntly  descend  rapidly  on  the  sides  of  the  beak,  and  sometimes  are  di- 
rected towards  the  eyes,  but  tbc  auteuns  are  not  received  in  repcee  in  a 
deep  transverse  gular  groove  as  in  the  next  Irihe.  The  club  varies  in  form, 
uid  in  our  genere  (he  funicle  is  7-jolnled;  whether  any  of  tlie  genera  al 
other  countries,  with  less  numltcr  of  joints  in  Ihe  funicie,  belong  to  the 
tribe  as  here  constituted,  must  be  determined  by  subsequent  investigations. 

The  arrangement  here  proposed  differs  radically  from  that  offered  by  Mr. 
Wollaston,  and,  if  found  in  accordance  with  natural  atflnilies,  will  result  in 
a  great  reduclion  of  the  number  of  genera. 

The  genera  I  recognize  in  our  fauna  are  as  follows'. 
Body  not  depressed,  beak  not  dilated  at  tip. .  3. 

Body  very  depressed,  beak  not  dilated  at  tip,  HOMALOXBHUS. 

Body  depressed,  beak  dilated  at  lip;  antennn 

inserted  near  the  tip,  grooves  descending 

rapidly OOSSONUS. 

2.  Antennie  inserted  near  the  middle  of  the 

beak 3. 

Antenna!  loserted  near  the  tip  of  the  beak; 

fVinlcle  stout,  club  moderately  small. . .  UAGEtOBHYKOOLUS. 
AniennK  inserted  near  the  hose  ofthebcak, 

body  very  narrow MA.0RA2Jayi.US. 

3.  Aniennal  grooves  descending  obliquely.  4. 

"             "       directed    towards  the 
eyes AILOMIMUS 

4.  Body  pale,  very  elongate;  funicle  slender, 

club  large 8TBNOUIUUS. 

Body  black,  less  elongate:  funicle  gradu- 
ally stouter,  club  large OAULOPHUjUS. 

Body  black,  less  elongate,  f\inicle  very 
Btont,  club  small MESITBS. 

FHOC.  AMEH.  PEItLOS.  BOC.  XT.  90.  S<J 
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HOMALOXENUS  Wolluston. 

H.  dentlpea  Woll.,  Tr.  Eiit.  Soc.  Lo:i(t<>n.  16T3.  015. 

Florida:  a  single  specioivn,  collected  and  kindly  given  tu  rnc  liy  Bimin 
T{.  Oelen  Saclien,  agrees  so  perfectly  wiib  the  descriplion  of  Air,  WoIIhs- 
tun  of  his  specimen  from  8.  Domingo,  that  I  am  nnl  warnuited  in  consid- 
ering it  as  distinct.  The  only  difference  seems  to  be  iliat  in  my  specimen 
the  thighs,  thougli  very  thick,  are  hardly  perceptibly  toothed;  this  cliarac- 
l^-r  may,  however,  be  sexual.  The  insect  will  be  easily  recognized  by 
the  very  dei)res.sed  form,  brown  color,  with  dull  lustre;  very  slender  beak. 
OS  long  as  ibc  prothorax;  slender  antennte;  scarcely  mucronate  li))i(e,  and 
very  widely  dilated  and  bilobed  third  tarsal  joint;  cbaraclersof  rare  occur- 
rence in  the  present  snb-fainily,  but  combined  with  a  general  appcarwicc 
which  renders  the  afflnities  with  this  tribe  unmistakable. 

OOS80NU8  Clairv.  (emend.  Wollastos.) 

To  this  genus,  as  now  restricted,  belong  the  eight  species  comprised  in 
group  A,  Horn,  Pr.  Am.  Phil.  Soc  487.  An  escellent  table  of  dlfTerencoi. 
also  the  bibliograpby  and  fijli  descriptions  arc  there  given.  The  funlcle  of 
the  antennfe  becomes  gradually  stouter,  and  the  dilatations  of  the  apex  at' 
the  bealt  less  evident  trom  the  first  species  (plalaUa),  to  the  eighth  (tm- 
preiMfreiiii),  thus  establishing  an  imjiercepiible  transition  to  Sorophlaun 
Woll,  Bo  far-ns  I  may  Judge  without  comparison  of  specimens.  I  do  n<>t 
see  why  B.  minor  Woll.  Trans.  Ent.  Soc.  London,  1873,  627,  may  not  In- 
referred  to  the  species  determined  by  Horn  as  C,  eorlieola  Say. 
IIAORORHYNCOLTTS  Wotlasinn. 

To  this  genus  I  refer  tlie  Callfornian  Rhgncotrm  protrtietui  Horn,  Pr. 
Am.  Phil.  8oc  187S,  444,  which  differs  from  the  true  lihyncoU,  nnl  only 
as  slHted  by  Horn,  In  Uie  widely  separated  front  ciiXK  and  linear  form,  but 
by  the  longer  cylindrical  beak,  wliich  in  quite  distiuctly  sepamted  fmui  the 
lK-4td.    Tlie  third  Joint  of  the  tard  is  narrow  and  f'-ebly  bilobed. 

MAORAJTOYLUS  n.  g. 
The  number  of  genera  in  this  tribe  has  been  increased  to  such  nn  e\ti'iit 
Its  tu  render  them  extrcuiely  difficult  to  recognize.  I  am  quite  unwilling  to 
:tdd  til  the  names  already  publislied,  nnUI  nn  attempt  has  been  made  to 
combine  them  into  larger  groups.  It  is  for  this  reason  that  I  regret  to  pro- 
pose this  genus  (or  an  extremely  slender  Imt  cylindrical  (not  depresscil) 
tH>ecies,  whlcli  has  the  lieak  stout,  not  separsted  from  the  front,  graduaily 
but  slightly  tapering  externally.  The  antennal  grooves  commence  about 
the  middle  of  the  beak,  and  the  antcnnie  arc  inserted  lieiiind  the  middle; 
the  scaiie  Is  long,  extending  to  tlie  back  part  of  the  eyes,  and  is  rather  sud- 
denly bent  and  lhickcne«l  fVom  the  middle  to  the  tip;  the  nmicle  is  moder- 
i.icly  stout,  the  flrst  Joint  larger  and  thicker;  ttie  remaining  Joints  short, 
closely  unilc^l,  g:rndualiy  but  very  slightly  broader;  club  oval,  pointed, 
rather  small,  distinctly  annulateil  In  the  outer  half     The  antennal  grooves 
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are  deep  and  directed  against  tlie  eyes,  which  art  round,  moderate  Id  size, 
And  finely  grannlaled.  The  Tront  coxte  are  vridcl}'  Heparat«d;  tho  tlbiie 
gnuluall;  dllaied  and  Ibe  front  pair  are  pubeaceni  towards  the  tip;  a  dis- 
tinct spine  is  seen  at  the  inner  apioai  angle:  terminal  hook  long;  tarsi  with 
rather  broad  Joints,  third  a  little  wider,  feehlf  bllobed,  last  Joint  longer 
than  the  others  united;  claws  large,  divergent.  Scutellum  distinct,  elytra 
with  ponctured  atrlK,  which  are  deeply  impressed  near  the  tip. 

1.  M.  linearia,  n.  ap. 

Very  elongate,  cyiindric*].  piceous  or  brown,  ahining,  glabrous;  head  and 
beak  finely  punctured.  Prothorai  more  llian  one-half  longer  than  wide, 
more  strongly  but  not  densely  punctured,  without  impressions;  slightly 
narrowed  in  front,  aides  rounded  near  the  base.  Elytra  not  wider  tbaii 
pruthorax,  slrix  composed  of  approximate  punctures,  deeply  exarate  on 
the  posterior  dtcliviiy  for  a  short  distance.  Beneath  distinctly  but  finely 
punctured  ;  Hanks  of  protliorax  feebly  concave  in  front.  Antennse  and 
legs  reddish  brown.     T^nglh  3  mm.;  .12  inch. 

Haulover;  Florida,  March:  Messrs.  IIubt>ard  and  Scbwarz;  abundant  on 
the  sea  shore;  no  sexual  differences  observed.  The  fifth  ventral  segment 
ia  longer  than  the  third  and  fourth  united;  the  lliree  tugetlier  are  scarcely 
longer  than  the  first  and  second;  the  first  ventral  suture  Is  obliterated,  even 
at  the  sides- 

ALLOMIMUS  n.  g. 

I  cannot  refer  OoMonui  dvbiut  Horn,  1.  c.  442,  to  any  of  the  genera 
described  by  Wollaston.  It  is  nearly  allied  to  Maeranei/clu*,  but  is  of  leSK 
elongate  form,  and  very  much  more  coarsely  sculptured;  the  elytra  are  in 
ikct  rather  Bulcatc  than  striate,  though  the  deep  striw  are  coarsely  punc. 
tared,  and  the  inlerspeces  narrow  witli  single  rows  of  small  ptinclures. 
The  beak  is  stout,  cylindrical,  a  little  narrower  than  the  head,  and  nearly 
as  long  as  the  pmthorax;  the  antennal  grooves  commeitce  in  front  of  the 
middle,  and  rim  directly  towards  the  eyes,  which  are  small,  rounde<I. 
moderately  convex  and  not  very  finely  granulated;  the  antennie  are  not 
very  stout,  the  scape  straight,  strongly  clavale,  extending  to  the  front  mar. 
gin  of  the  eyes;  funlcle  T-Jolnted,  first  Joint  n  little  larger  and  stouter, 
remaining  joints  short,  closely  united,  gradually  but  sliglitly  broader,  club 
large,  oval -iwin ted,  pubescent,  annulatcd.  Scutellum  distinct.  Front 
coxK  widely  sepaiatcd;  thighs  rather  stout,  tibite  dilated,  with  a  small  spine 
ut  the  inner  angle;  terminal  hook  long:  tarsi  will)  the  third  Joint  a  little 
wider,  and  feebly  bitobed;  last  joint  long,  with  divergent  claws. 

1.  A.  dublus  Horn.  I.  c,  442  {Goneaat). 

I  have  seen  Init  one  Bjiccimen  from  Illinois;  it  is  easily  known  by  the 
clutraders  given  above,  and  by  the  very  coarse  scul|iture.  Length  1. 75 
mm.:  .07  inch. 

stehtomimus  woii. 

1  think  thiit  Pklaopha ffut  putliduf  Boil.,  Sch.  Cure,  vlii,  Sd,  270;  Cot'onvf 
pall.  Horn.  Proc.  Am.  Phil.  8oc.  1873,  441,  may  properly  be  referred  to  this 
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genai,  the  chancten  of  which  are  sei  forth  b;  Wolluton,  Trans.  Eot.  800. 
London,  161U,  480.  It  la  easily  recognized  by  the  pale  color,  very  Bnull 
size  and  narmw  form.    Souiheni  States. 

OAULOPHILtJS  W0II. 

1.  O.  latliiasuaiUyiMi>Iu({a(.Say,  CnrcSO,  ed.Lecl,9M:Boh.,Sch. 
Cure,  iv,  1068  ;  Comotmm  pinguU  Honi,  Pr.  Am.  Phil.  80c.  1878, 442. 

BouLhem  States  :  the  synonymy  is  on  the  authority  of  Dr.  Horn,  ftom 
specimens  in  the  collection  ofHr.  Cherrolat.  The  refereoce  to  the  genus 
is  made  afler  a  careful  study  of  the  characters  given  by  Wollaston,  Ins. 
HedereDBta,  315,  pi.  vi,  f.  4 ;  Trans.  Ent  80C  London,  series  Sd,  r,  308, 
supplemented  by  the  descriptions  in  the  same  work.  187S,  4W  and  fi86. 
Except  that  the  punctuation  of  the  protborax  is  coarser  In  tbe  figure  than 
in  the  three  specimens  in  my  collection,  I  should  nut  venture  to  dedare  . 
them  as  a  different  species  fh>m  C.  *evlpluratiu. 


1.  M.Bul>oylliidiloiM  (Honi),  Pr.  Am.  Phil.  80c.  1878,441,  (Comotimj). 

One  cf  found  by  me  on  the  sea  shore  near  Cape  Henlopeu,  Delaware. 
This  is  tbe  largest  Couonidt  known  In  our  fauna,  being  6.S  mm. ;  .30 
inch  long. 

Tribe  III.     BRT1IC01.UI. 

The  genera  of  this  tribe  while  differing  from  those  of  the  CoMoni'ni  only 
by  having  the  prostemum  very  narrow  between  tbe  (»xie,  and  by  having  a 
deep  transverse  gular  groove  beneath  in  front  of  tbe  eyes,  exhibit  other 
characters  which  show  a  strong  approximation  to  tbe  Seolj/tida;  thus  the 
number  of  Joints  in  the  fuulcle  of  the  antennae  varies  so  as  to  be  harely  of 
generic  value  ;  the  beak  becomes  very  much  shortened,  and  the  head 
comparatively  larger,  as  in  Bttnaiceli* ;  the  form  of  the  club  varies, 
becoming  wedge  shaped,  truncate  and  spongy  at  tip  in  Wollaitonia,  thus 
recalling  the  form  seen  in  Rkynehophorv*,  &c.  ;  qnlte  rounded  or  perhaps 
a  little  transverse  in  8Unt}»eti%i.  The  form  is  also  that  of  certain  Seolgtidet, 
Shyncolui  resembles  closely  one  section  of  Hylatltt,  while  8ttno*ctiit  has 
altogether  the  appearance  of  Bylurgopt  {H.  wgipennU,  dtc.). 

As  in  the  Rbynchophora,  from  the  nearly  perfect  representation  of  past 
and  present  forma,  there  are  almost  always  Intermediate  genera  to  be 
found,  I  would  say  that  Phlaophagui  seems  to  be  one  of  such  interme- 
diates, and  would  be  in  place  In  tbe  preceding  tribe,  if  I  did  not  regard  the 
approximate  front  coxk  as  having  greater  systematic  valne  than  the  longer 
beak  and  the  weaker  gular  groove. 

The  antennal  grooves  always  commence  near  the  tip  of  the  beak  and 
descend  obliquely  below  the  eyes. 

Our  genera  may  be  separated  as  follows  : 


■  Google 


8COLTTID.&  341 


LtOoDto.] 

Boak  thick,  neither  dilated  at  tip,  nor  cyKa- 
Aiieal,  slightly  nurowed  from  the  haw 

to  the  tip,  coDTex 3. 

Beak  very  short,  pajvllel  va  the  aides 4. 

"    longer,  gala  oaljT  feebl;  concave  tr»Da- 

vereely PHLCBOPHAO-UB. 

2.  Clab  rounded,  pabwceol,  feebly  anoabted  3. 
Clnb  corneoiu,   tniucate  at  ti|^   which    ia 

■poagy ;  fonicle  5-Jointed WOItEjASTONIA. 

&  Fonicle  5  JolDted AUAITBOBHINtTS. 

'■      t-Jeiated HBXABTHBTJM. 

*■     7-Jolntod  BLABSOPTBB. 

4.  Tarai  dilated,  antaonal  groovea  long BU  V  NOOLTTS . 

"    narrow,  antennal  groorea  very  abort. .  8TSNOS0BU8. 
The  genera  and  apeclea  are  Ailly  described  by  Dr.  Horn  In  the  memoir 
aboTe  cited,  and  need  no  farther  mention  at  present. 

Family  IX.   SCOLYTID^. 

Hsntnm  moderate  In  size,  varying  In  form  in  some  genera  according  to 
sex;  without  gnlar  peduncle  (except  lu  Hylaitet,  where  it  Is  very  small)  ; 
ligula  and  palpi  small,  the  former  sometimes  retracted,  sometimes  proml- 

Maxlllc  exposed,  palpi  stout  and  short. 

Uandlhlee  stout,  curved,  more  or  less  toothed  on  the  inner  side. 

AntennfB  inserted  on  the  sides  of  the  head,  between  the  eyes  and  mandi- 
bles ;  composed  mostly  of  acape  and  clab,  CUnicIe  usually  very  short,  fW>ra 
1-  to  7-jointcd;  club  large,  aoUd,  annulated,  or  rarely  (Phlttotr^mi  lamel- 
laled;  aurfiice  of  the  club  more  or  less  sensitive  according  to  genus. 

Head  prominent  in  aome  tribes,  dedexed  Knd  protected  by  the  prothorax 
in  others;  eyes  usually  large  and  tranaverae;  beak  never  long,  (ivquently 
BO  abort  as  to  be  not  apparent.  Labrum  feebly  developed,  sometimea  visible. 

Prothorax  tmncate  in  front,  exposing  tfae  head,  {Platypodida,  Bcolgtiai 
and  Hglurgim),  or  promiacnt,  convex  and  rounded  (most  Tom'eim);  lal- 
enl  edge  not  distinct,*  and  prostemal  sutares  obliterated;  flanks  excavated 
for  the  partial  reception  of  the  front  legs  In  Platypodidm;  coxal  c»viiiee 
usually  conQuent;  separated  In  a  few  genera. 

Meaostemum  irittngular,  pointed  behind,  or  slightly  tmncate,  epistema 
(Platgpodida)  excessively  large,  ascending  between  the  base  of  the  pro- 
thontx  and  elytra  with  the  epimera  small,  posterior  and  transverse,  or  with 
th,-  suture  very  indistinct;  ooxn  rounded,  not  widely  separated. 

Hctastemum  long,  sometimes,  (Plalypodida)  very  long;  side  pieces 
parallel,  or  nearly  so.  not  dilated  In  front. 

Legs  moderate  In  length,   rather  atoat,  front  coxn  almost  tilw.iys  con- 

•Eioepl  la  anilgUu.  Eutomtu,  as  has  been  elsewhere  observed  In  not  a  Rhya- 
ctiopborous  liiaect  but  allied  to  Bhlpidandrut. 
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ttpioui;  middle  and  hind  coss  more  or  lesa  separated;  tibin  compressetl, 
touthed  or  witU  tmnsvene  ridgee  od  the  outer.side;  armed  with  a  tenuiual 
iioolc  at  the  inner  apical  nngle.  Tarsi  in  some  genera  flliform  and  6-Jointcd ; 
in  othcre  4-jointed,  with  the  third  Joint  either  narrow,  or  dilated  and  bi- 
lobed;  last  joint  long,  with  large,  simple,  dlvergeol  claws. 

The  insects  of  tills  ramlly  are  luoslly  of  cylindrical  form,  and  small  size- 
They  are  the  moat  formidable  enemies  of  trees,  Hometimes  devastAiing  the 
forests,  especially  o(  conifers,  by  appearing  in  incredible  numtjers:  the  bur- 
rows are  chleSy  between  the  wood  and  the  bark,  Ihough  some  genera  pene- 
trate more  deeply  {Xj/leterei,  ^c).  The)MLtterns  made  by  them  are  complex 
and  vary  according  to  genus  and  speciest  those  of  several  European  species 
are  figured  In  the  excellent  work  of  Katzeburg,*  and  since  descriptions  of 
our  species  are  dow  accessible,  so  tliat  their  identiflcalion  is  easy,  I  trust 
that  those  interested  in  the  preservation  of  our  foreat  trees  may  direct  their 
attenUoD  to  this  important  subject.  Spccim'ins  of  the  ravages  of  these  in  - 
sects  should  be  carefully  collected,  with  individuals  taken  fh>tn  the  bur- 
rows, and  these  should  be  deiiositcd  in  some  museum  where  they  will  be 
carefully  preserved  for  future  study. 

Since  the  publication  of  my  revision  of  this  family. f  a  few  additional 
species  have  been  found,  and  a  renewed  study  of  the  genera  has  rendered 
necessary  some  modiQcation  of  the  classification  there  proposed. 

The  great  dilF,;renceB  exhibited  by  Platyput,  and  its  allies,  indicate  the 
propriety  of  separating  them  as  a  distinct  sub-family,  a  course  already 
adopted  by  Locordaire. 
First  joint  of  larai  as  long  as  the  others  united PLATYPODIDJS. 

"      •'  '•      much  shorter  than  the  others  

united SOOLVTID.fi. 

Sub-family  I.    PLATTPODID.*:. 

Head  large,  not  covered  by  the  protborax,  troM  wide,  oblique  or  vortical ; 
tabrum  small,  but  distinct.  Beak  wanting;  eyes  rounded,  not  convei. 
finely  granulated  in  our  species.  Antennn  with  large  scape  (elongated  and 
curved  111  some  foreign  genera),  and  large  compressed  solid  clnh,  which  is 
pubescent  except  for  a  small  space  at  the  tnue;  fVinicte  composed  of  four 
small  Joints.  Prolhorax  elongate,  truncate  before  and  bisinuate  behind; 
subsinuate  on  tbe  sides;  flanks  broadly  excavated  for  reception  of  Itontlegs. 
Prosternum  moderately  long  in  front  in  tiie  cox«,  wliieh  are  very  large, 
conical,  exserted  and  contiguous  tn  our  species;  space  behind  the  coxa  very 
short.  Pronotum  considerably  longer  than  the  under  surface;  middle  of 
base  notched  for  reception  of  the  carina  of  the  mesunotum.  Mesoetemum 
triangular,  middle  coxte  narrowly  separated;  epistema  very  large,  quad- 
rate, occupying  the  space  formed  by  the  prolongation  of  the  pronotum;  epi- 

•pie  Fornt-Inneclen,  Vol.  I, 

tSynopBls  ot Iho  fi:olvliila  ol  America,  north  of  Mexi™.  by  C.  Zlmmermnnn. 
M.I>.,  with  notes  and  uldltlonsby  J.L.  LeConte,  M.D.  Trails.  Am.  Unt.  Hoc.  Inex, 
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niera  inull.  tra:isvcrse,  posterior  and  indistloct.  Metaatcraum  very  long, 
episiema  parulkl,  nitlier  wide;  Ui  jd  coxie  BligUtly  sepurated.  Ventral  sug- 
menia  5;  Hrst  and  second  verj'  Gliort.  together  scarcely  equal  to  tbc  ilili-d. 
which  is  equal  to  the  fourth:  fifth  a  little  longer,  rounded  behind ;  laei  dor- 
siil  BcgineDl  tiorizMntal,  partblly  or  coniplelcly  covered  by  lUe  clj-tra.ac- 
c/>nIiDg  as  the  segments  are  deflexed  or  retraced. 

Elytra  mal^ined  and  perjieniliculnrly  declivous  nl  base,  striate,  variously 
prolonged  into  processes  at  lip,  according  tu  S|)ccies  and  sex.  MosjdoIiiiii 
f^tron^ly  carinate. 

Legs  short,  thighs  stout,  compressed;  tibiie  shorter  than  the  thighs,  stoul. 
unguiculate,  marked  on  the  outer  side  with  transverse  ridges.  Tarsi  long, 
slender,  first  joint  as  long  or  longer  than  the  three  following  united;  fourth 
joint  ODC-half  as  long  as  the  third;  fifth  as  long  as  the  Joints  2-i  united; 
claws  long,  simple,  divergent. 

Thissuli-raniily  is  represented  in  our  fauna  by  a  fow  species  of  Platypus 
fiMind  chiefly  in  the  SDUtbem  Slates.  The  species  are  cylindrical,  and  sug- 
gest a  rcaemblaiicc  lo  curtain  Colydiida.  from  which,  however,  they  widely 
depart  in  structural  characters. 

PLATYPUS  Herlmt. 

In  this  genus  the  maxillary  palpi  are  large,  flat,  membmoous,  4-jointed, 

with  the  joints  received  one  into  the  otber,  and  ihc  pygidiuni  is  almost  or 

entirely  C)vered  by  the  elytra.     The  se&ii.il  differences  in  the  processes  of 

the  elytra  are  sucb  as  to  make  it  difficult  to  construct  a  table  of  ihc  species: 

1.  Ventral  segments  with  elevations 3. 

"  "         without  elevations. 3. 

2.  Elevations  at  the  posterior  margin  of  the 

third  segment 1.  flavloonils  9. 

Elevations  very  acute,  at  the  posterior  mar- 
gin of  the  fourth  segment 9.  quadridentatuB  ?. 

3.  Prolhorax  nearly  twice  as  long  as  wide 3.  compoaitus  c?  9  ■ 

"  one-half  longer  than  wide 4.  ruguloaua  ^  ?. 

"  with  two  large  discoidal  punctures  1.  flavioomis  ^.■ 

1.  P.  flavloomla  Cliap.,  Mon.  Plat.  154,  f.  70,  rf  ? :  Bottrithas  fiat. 
Fabr.,  Mant.  313;  8p.  Ins.  i,  67;  Ent.  Syst.  li,  3M;  Sysl.  Kl.  ii,  384;  Herbst, 
Kafer.  v,  118;  Stotylusflav.  Oiiv.,  But.  78.  4,  pi.  1,  f.  1. 

^ .  Elytra  with  the  third  interspace  somewhat  elevated  and  roughened  at 
base;  the  posterior  process  of  the  elytra  shorter  and  less  acute;  the  declivity 
of  the  elytra  concave  near  the  tip,  and  the  ti])  itself  truncate  and  feebly 
emarginatc.  Ventral  segments  finely  rugose,  regularly  convex;  prothorax 
with  a  large  puncture  each  side  of  the  anterior  extremity  of  the  short  dor«il 
impressed  line;  P.  diteiporu*  Chap.,  I.  c.  319,  f.  123,  is  a  variety  in  which 
the  elytral  process  is  shorter  and  less  prominent. 

9.  Elytra  with  the  base  of  the  third  interspace  less  elevated;  the  poste- 
rior process  longer,  more  acute,  serrate  00  the  outer  side.     Ventral  surface 
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punctured  and  finely  rugose,  upoque;  poawrior  margin  ortbtrd  and  fourth 
aegineo'.B  thickeued,  llie  former  with  Iwo  dUtaut  conical  elevatlODS. 

Soutli  Curalina,  Florida  aod  Texas,  extending  into  Hexico.  Length  5.S 
-3.7  mm.;  .21-.23  incb. 

2.  P.  qiiadrldentatus.  Seolytiiiga.idr.O]\v.,78.!t;  pi.  I,f.  3:Lcc.  apud 
ClinpuiR,  Mod.  Plat.  338,  (err.  cler.):  P.  Blanchardi  Cliap.,  Mon.  18-\t.  96. 

9 .  Elytra  deeply  striate,  with  k  posterior  proCress  at  tlie  end  of  the  third 
inlSTspace,  and  a  large  compressed  ob'.U8:dy  truncate  one  at  the  junction  of 
the  fifth  a:)d  eighth  interapacee:  Tentral  surface  opaque,  denseif  punctured ; 
founh  segment  with  two  acute  spines  near  the  hind  margin. 

(f .  Unknown. 

Florida:  length  4  mm. :  .16  inch;  occurs  also  in  Texas,  acc.'>rdiog  lo  Mr. 
Cbapuis,  if  I  am.  correct  in  considering  his  spedes  as  the  same. 

8.  P.  oompoettos  Say,  Jonm.  Ac.  Nat.  Sc.  Phils.,  iii,  334  (9);  ed. 
Lee.  ii.  183;  Er.Wiegm.  Arch.  1836,  ii,  63;  Chapula,  Mon.  PlsL  168,  t.  7S, 
c?.  9  ;  P.  paratUtui  Chap.,  Ibid.  164,  f.  76,  ^f ,  9  ;I  Bottriehu*  par.  Fabr., 
8yst.  El.  ii,  384,  (description  of  no  value);  T.  P.  irtmififw  Cbap.,  Hon. 
Plat.  174.  f.  83,  f?,  9  ;  ?  F.  ptrfoitat  Chap.,  ibid.  176,  f.  86,  J".  9  ;  ?  P. 
rugomuChap.,  Ibid.  176,  f.  87,  <^,  $. 

1^.  Apical  part  of  fhint  smooth;  prothorax  scarcely  punctulate;  elytra 
transversely  impressed  near  ilie  Up,  without  posterior  process.  Ventral 
•egmenta  shining,  sparsely  punctulate. 

9 .  Front  uniformly  rugose;  prothorax  distinctly  punctulate;  elytrk  wiili 
the  second  interspace  compressed  and  forming  an  acute  cusp  ncAr  the  tip; 
fifth  and  ninth  Interspace  prolonged  into  a  large  process,  which  is  concave 
atxtvc,  and  tridenlate  at  tip;  the  outer  toolb  much  longer,  narrow  and  trun- 
cate rr  emargtnate  allipaccording  toage  of  specimen,  or  direction  of  view. 
Ventral  segments  opaque,  densely  punctured;  flfUi  flat,  not  carinate,  nor 
tnberculate. 

Illinois  to  Texas,  Louisiana,  Florida,  Bouth  Carolins,  Neither  Ihe  figum 
nor  deHcrip;ionB  of  Dr.  Chapuls  indicate  anything  more,  in  niy  opinion, 
than  slight  individual  varia'ions  of  form  and  sculpture,  such  as  I  would  be 
unwilling  to  admit  ns  having  specific  value.  Nevertheless,  as  I  have  not 
seen  the  typical  specimens,  I  canaot  be  ceriain  of  the  correctness  of  this 
view.  The  original  descriplion  of  Fabricius  refers  to  a  male  of  this  or 
some  allied  species,  but  is  quite  irrecognixable,  and  should  not  take  prece- 
dence over  the  well-defined  characters  published  by  Say.  Length  4  mm. ; 
.!«  inch. 

4.  P.  ruffulosua  Chap.,  Mon.  Plat.  IW,  f.  108,  ^,  $. 

cf.  Front  entirely  opaque,  finely  rugose;  prothorax  foehly  punctulate; 
elytra  finely  not  deeply  striate,  transversely  impressed  at  tip,  without  suh- 
apical  process.     Ventral  segments  shining,  sparsely  and  finely  punctured. 

9.  Front  entirely  opaque,  densely  mgosely  punctured  {areolate  In  fact); 
pruthorai  unequally  punctulate  and  punctured,  less  finely  at  the  sides;  ely- 
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tradeeply  BtrUtopuDctale,  [Qlorapace?  more  cod  vex  behind;  secoDd  elevAted, 
fonning  &  bduII  ciup  at  lUe  posieriur  decliTlt;;  posterior  proceea  as  in  the 
preceding,  but  shorter  and  sloater,  with  the  three  teuth  or  nearly  equfti 
leogth,  the  outer  one  broad,  and  not  very  distinctly  separated  fh>ni  the 
upperone;  the  inferior  one  a  little  shorter  and  acote.  Ventral  segments 
opaque,  densely  punctured;  fltth  sometimes  finely  carina te,  sometimes  feebly 
tsberculate. 

Cape  San  Lucas,  Lower  California;  Hr  Xaotus;  also  found  in  Mexico. 
This  species  is  allied  to  the  preceding,  but  is  lees  elongate,  the  prothorai 
being  but  little  lunger  than  wide,  and  the  deep  impressed  dorsal  line  is 
longer,  and  not  terminated  in  front  by  a  short,  transTerse  impression.  The 
sexual  characters,  as  will  be  seen,  are  quite  diSereuL 

5.  P.  puQotulatus  Chap.,  Hun.  Plat.  IBQ,  f.  110,  $. 

Texas,  allied  to  the  preceding,  aud  apparently  differs  only  by  the  lost 
Teninl  wgment  having  a  strongly  marked  tubercle.    Unknown  to  me. 

Sab-fcmHy  II.    8COLVTID.«!  (j/enuim). 

The  characters  by  which  this  sub-family  differs  from  the  Plalypodida  have 
been  already  soffidenijy  pointed  out;  in  otiier  respects  the  species  differ 
greatly  according  to  genus  and  tribe,  aud  the  chief  peculiarities  will  be 
pmated  out  under  the  appropriate  heads. 

The  genera  which  occurs  in  our  &una  indicate  the  following  tribea: 
1.  Prothorax  not  prolonged  over  the  head,  which  is  oblong 
And  prominent;  larri  with  fourth  Joint smulter  or  in- 
distinct; third  joint  usually  bilobed s. 

Prothorax  prolonged  over  the  head,  which  is  deeply  im- 
mersed and  globose;  tarsi  flliform,  5  jointed TOMicixi. 

3.  Ventral  surface  ascending  obliquely •volttixi. 

"  "     regularly  cylindrical nTLEsim. 

Tribe  I.    TOKicnri. 

Although  the  genera  of  this  iribe  are  the  farthest  removed  tmm  Coi- 
0oaiAB  by  their  charadera;  they  are  in  some  respects  the  most  nearly  allied 
to  Platfpui,  with  which  the  family  must  naturally  commence,  on  account 
of  the  relations  between  the  latter  and  BrentAida. 

The  head  is  globose,  or  nearly  so,  and  deeply  immersed  in  the  prothorax ; 
the  eyes  are  transvenie,  sometimes  divided,  (Xntofantt):  the  fWint  is  not 
prolonged  into  a  beak;  the  antennie  arc  inserted  near  the  base  of  the  man 
diblcs;  the  Mspe  is  long  and  stout,  the  f^icle  short,  composed  of  from  one 
to  Are  Joints,  the  moss  large,  compressed,  varying  in  form  and  structure  a<^ 
colding  to  genus.  Prothorax  mo;c  or  less  cylindrical  behind,  prolonged  In 
Tront  over  the  head  aid  much  rounded,  so  that  the  anterior  opening  be* 
cMuea  very  oblique,  or  even  ■r>met1mes.  almost  horiz'>ntal;  tUe  sculpture  is 
peculiar,  and  consists  for  a  greater  or  less  distance  from  the  apex  of  sliarp 
granoles,  or  little  spines:  behind,  the  surface  ie  smooth  or  punctured:  the 

PBOC.  AMKB.  PHIIXW.  »1»C,  SV.  M.  Sr 
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side  nini^ii  is  not  diaiinct.*  The  meei>no:am  is  ucrer  otrinate  as  in  PUUg- 
put.  Siftn  suddeulj  declivous  In  fraDt,  aa  tbat  ilie  edge  fiW  agaiiiBt  ilie 
boee  of  the  pronotum:  usually  obliquely  eicavateil  aud  toothed  od  tlie  pos- 
terior declivity;  ridge  on  inner  surface  near  the  outer  ntargin,  effaced  near 
the  lip;  groove  very  deep  and  narrow.  Pygidiuni  entirely  covered.  Me- 
sostemum  acute  t)ehiad,  side  pieces  oliliquely  divided,  epiinera  Buiall,  nut 
aitniniog  t)ie  coxffi,  Mclasternuin  rather  long,  side  pieces  narrow.  Ventral 
Begmeuts  five;  first  and  second  longer,  closely  united:  fil^li  longer  than 
tlie  fourth,  roundeil  behind,  edge  acute,  fitting  under  the  elytral  eilge. 
Front  coxte  large,  glot)osc,  prominent  and  contiguous;  middle  coxs  nearly 
contiguous;  hind  coxte  also. 

Legs  stout,  thighs  thick,  not  toothed;  ^biie  compressed,  armed  with  a 
large  hook  at  the  inner  angle  of  the  ajiex;  outer  edge  serrate  and  acute; 
rarely  fiattencd,  with  two  edges,  between  which  are  transverse  ridges, 
gitmuwhat  as  in  Platupu*.  Tarsi  slender;  fourih  Joint  very  small,  but  dU- 
lincl;  fifth  joint  long,  with  large,  divergent  simple  claws. 

Crypturgut  and  Dalvrgvi  seems  to  me  more  properly  placed  in  the  tribe 
Jlglurgini.    The  other  genirra  represented  in  our  fauna  arrange  themselves 
nalunilly  into  groups,  according  to  the  structure  of  the  club  of  the  amen nn. 
Club  large,  oval,  compressed,  pubescent  and  transversely  an- 
nulatedou  hothsides,  sutures  straight  orslightly  curved; 

inner  face  usually  broadly  concave;  llblte  serrate CorthjII. 

Club  large,  oval,  solid,  pubescent  on  botli  sides;  eyes  com- 
pletely divided;  tibiffi  serrate Xylourf. 

Club  sniail,  entirely  corneous  on  the  inner  face,  obliquely 
truncate  on  the  outer  face;  tnincature  spongy  and  sensi- 
tive, marked  with  two  concentric  lines,  or  transverse  su- 

tnres,  or  entirely  terniinal  and  narrow;  tibiie  serrate X^lebvrl. 

Club  lai^,  oval  or  rounded,  compressed,  entirely  corneous 
on  the  inner  fitce,  more  or  less  pubescent  on  the  outer 
face,  and  divided  by  two  or  thrc3  sutures,  which  are 
usually  sinuated  or  angnlated;  declivity  of  elytra  deeply 
concave  with  acule  margin,  usually  strongly  toothed; 
ftinicle  of  antennae  witliSve  distinct  joints;  libiK  coarsely 

T*ialel. 


Club  elongate-oval,  marked  on  each  side  by  sutures  which 
are  sometimes  long  and  curved,  but  sometimes  nearly 
straight:  ttie  basal  Joint  corneous,  others  putrescent;  fu- 
nicle  S-jointed;  elytra  convex  behind,  with  the  suture 
slightly  prolonged;  tibin  ftlnged  with  hair,  but  not  ser- 
rate; tarsi  usually  with  Joints  1-3  rather  stout,  fourth 
very  small,  fifth  long  and  slender HlerHcides. 

•One  at  least  of  the  groups  lE-iloinideij,  mentioned  by  Lacordulre,  having  the 
flnnks  HepnmM  rrom  the  pruDOtum.  must  be  excluded  from  this  family;  It  In  al- 
lied to  RMpldaiuInu  L«c..  wbicli  t  plHCPd  In  TeiiebrloKitla,  Itn  position  and  af- 
lliiltleaare  sllll  doubtful.  Vide  ChHpuiH,  Mem.  Sac.  Roy,  iA6je,  1809,6;  Hum, 
Trona.  Ent,  Soc  ISiG,  151. 
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Group  I.     c»rthyll. 

Tn  tliiB  group  tlie  species  arc  ini^tlyofvcry  smnll  size,  and  are  easily  rec-' 
ognized  bylhc  clubof  tlic  antcniitE.  which  is  pubescent  andanDuIattdwitb 
nearly  straight  sutures  on  1>oth  sides.  Due  species  nf  Micraeit  (!iirUllui\ 
as  will  be  s^rcn  below,  has  a  nearly  similar  club,  and  shows  tlierehy  a  re- 
semblance to  the  present  group,  but  is  otherwise  so  closely  allied  to  tlie 
other  Mierneit  that  I  have  not  been  disposed  to  separate  it  from  them.  The . 
funicle  varies  from  one  to  five  joints;  tho  tibis  are  serrate  or  ridged  truns- 
verseiy  on  the  outer  sidei  the  tarsi  are  slender,  the  fourth  joint  dislincl; 
flflh  long,  with  simple,  divergent  claws.  The  anal  segment  of  the  (^  is  oc- 
casionally visible  from  beneath. 

The  genera  may  be  thus  separated: 

1.  Panicle  I-joiDted 3. 

"      S-.l-joinlcd - 3. 

2.  Body  robust COBTHTLUS. 

Body  Blender MONAKTHRUM. 

3.  Outer  part  of  funicle  rather  slender PITYOPHTHORUS. 

"       very  short HTPOTHBNBMUS. 

OORTUYLUS  Er. 

The  body  Is  much  more  robust  than  in  M«narthram,  and  the  upper  sur- 
face la  strongly  punctured.  The  club  of  the  anieiiniB,  connected  with  the 
l-Jointed  funicle  by  a  short  slender  peduncle,  is  much  larger,  opaque,  finely 
pubeeceot,  not  fringed.  The  front  tihite  arc  flattened  and  margined  on  the 
outer  face,  but  (here  are  no  traoiiverBe  ridges  as  in  Monarthrum,  and  only 
three  acute  teelh  on  the  anterior  edge  near  the  tip;  the  tarsi  are  less  slender, 
the  1st  Joint  isu  Utile  shorter  ilian  the  2d;  (lie  2d  and  3d  are  equal,  the 
4th  small.  5th  as  long  as  the  2d  and  Sd  united,  slender,  claws  divergent, 
simple,  ventral  segments  subequal,  5ih  not  longer  than  4th.  truncale; 
pygtdiura  convex,  partly  infleied,  distinctly  visible  from  beneath;  Ist  ven- 
tral suture  deeply  impressed. 

The  pronotum  is  marked  wiih  a  fine  lateral  line  near  the  hind  angles, 
and  along  the  hau:;  the  proelernum  is  extremely  short  in  front  of  the  coxte. 
Neither  of  these  characters  occnra  in  Monarthrum  faieiatum,  but  the  first 
of  them  exists  in  the  other  species  which  I  have  referred  to  that  genus. 

1.  O.  pimctatlssiiiiuB.  CryptuTgiu  pvnet.  Zimm.,  Trans.  Am.  En(. 
Soc  1868,  144. 

(^.  Head  flattened,  opaque,  slightly  and  broadly  concave  nt  the  middle. 

p.  Head  slightly  convex,  shining,  punctured. 

Middle.  Southern  and  Western  Slates;  rare.    Length  4  min. ;  .15  inch. 

MONARTHRUM  Kirsch. 

In  this  genus  the  body  ia  elongate  awl  Fylindrical;  the  sen pc  of  the  an- 

lennfeis  long  and  slender,  tlie  funicle  of  but  one  slmrt  joint,  the  others  ln:ing 

abaorbed  lu  the  club,  which  Is  rounded,  very  much  coni|  ressed,  with  two 
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deep  Btrei^t  transverac  sutures,  fringed  at  the  end  with  vei7  long  dlls  or 
bristles  in  the  rf*,  or  even  (wwlO  f\irnished  with  a  long  spine;  eye*  slightly 
emarginate.  PrOtliorai  mucli  longer  than  wide,  disc  finely  asperate  in 
front,  alulaceous  behind;  anterior  opening  oblique.  Elytra  elongate,  nearly 
perpendicularly  declivous  behind,  and  puliescenton  the  declivity;  feebly 
punctured  in  rows.  Pront  tlbin  flattened  on  tlie  outer  side,  with  two  dis- 
tinct edges,  between  which  are  trattsverse  ridges:  tarsi  long  and  slender; 
*  first  Juinls  longer;  2-3  equal,  fourth  small,  fifth  as  long  as  second  and  third 
uuited.  Ventral  segments  flrst  and  second  longer;  third,  fourth,  and  llfth 
siturt,  equal,  the  last  broadly  rounded  at  tip,  nearly  truncate.  Anal  seg- 
ment present  io  both  sexes,  perpendicularly  declivous,  small,  triangular, 
with  rounded  angles. 

A.  Club  of  antennee  of  (^  fHnged  at  the  tip  with  long 

haira;  Cohtutlomikub  Ferrari 

Posterior  deulivity  of  elytra  hairy;  elylra  yellow, 

with  the  poateriorthird  black.. 1,  fitoolattim. 

B.  Club  of  antenna  of  (^  with  a  long  acute  spine,  and 

a  few  hairs;  Cobmocortsits  Ferrari. 
Larger,  piceous,  elytra  brownish  at  base,  pubescent 

at  Up 2.  souteUore. 

Smaller,  brown,  protlior&i  testaceous  behind,  elytra 

not  hairy  at  tip.. 8.  dentlserum. 

Bmaller,  brown;  elytra   not  hairy  at  tip,   suture 

deeply  impressed  on  posterior  declivity 4.  moU. 

1.  U.  fnBolB,tnm.  Bottriehui  foK.  Bay,  Journ.  Ac.  Nat.  Sc,  Phlla.  t, 
3.VS;  ed.  Lee.  il,  318;  Crupturgu*  fatt.  Zlmm.,  Tnuis.  Am.  Ent.Uoc.  1B68, 
14!t;  Corthylominm  faw.  Ferrari.  Tomicides,  48;  Pt«roegeU>n  timilt  Eich- 
botr,  Beri.  Ent.  Zeitscbr.  I8A8,  3TT. 

(^.  Club  of  anienns  fringed  with  very  long  lutirs;  posterior  declivity  of 
the  elytra  slightly  concave  near  the  suture,  with  one  small  tubercle  towards 
the  upper  part;  feebly  margined  near  the  Up, 

9.  Club  of  antenns  wilh  only  a  few  shorter  marginal  halre;  declivity 
of  elytra  more  strongly  margined  near  the  tip;  tlie  tubercle  is  replaced  by 
a  long  eleviitio.i.  parallel  with  the  suture,  slightly  cuspidate  in  ttoat. 

Lake  Superior  to  Florida.  Length  3.4  mm.;  .10  loch.  The  head  Is  large, 
flat  and  opaque  in  both  sexes,  but  is  slightly  Impressed  in  the  $. 

3.  M.  Bcutellare.  Corthglut  leut.  Lee.,  Pac.  R,  R.  Expl.  and  Surveys, 
Insects.  49  (;?  ;  Corthj/lomimfU  teat.  Ferrari,  Tom.  49;  Cryphalai  eavtu 
Lee.  Trans.  Am.  Ent.  3oc.  1888,  153,  (9). 

(f.  Club  of  antennas  with  a  few  long  hidrs  at  the  tip;  armed  with  a  long 
porrcci  spine  on  the  outer  margin;  declivity  of  the  elytra  flat,  margined 
near  the  tip,  wltli  three  small  denticles  each  side  near  tbe  suture,  and  along 
the  upjter  pari;  also  two  others  on  the  faceof  the  declivity,  which  Is  slightly 
hairy.    Head  llnl,  fringed  with  hairs. 

$.  Clubofantennsov.tlroundod  without  aiiic^l  spine;  declivity  of  ely- 
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tn  deeply  concsTe,  sllglitly  hairy,  bonndad  by  a  ikarp  edge,  (Voin  the  tip 
for  nearly  two-ihird«  Its  length;  UiU  edge  termiaates  In  a  cusp  at  (be  aoie- 
rior  end;  the  three  Bmall  d-'Dticle«  at  tiie  uppfer  margin  uf  ibe  declivity  are 
mnch  etronger  than  in  the  (^.  Head  slightly  convex,  not  fringed  with 
haire,  coarsely  punctured,  finely  rugos3  and  opaque  near  the  lip. 

Caliliimta;  San  Joee  and  Fort  Tejon.    Length  3.5  mm.;  .Uinch. 

S.  H.  denttverum.  Crgphalut  daatigif  Lee,  Trans.  Am.  Gat.  Soc. 
1808,  154. 

9>  Club  of  antenna  not  fringed;  declivity  of  elytra  retuse  at  the  side, 
deeply  concave  towards  the  suture,  with  an  acute  cusp  in  Uie  concavity 
each  side,  aboat  equidistant  from  the  suture  and  the  apex,  which  is  acutely 
and  strongly  margined.    Bead  flat,  opaque.     cT  unknown. 

One  ¥,  Middle  California,  given  me  by  Dr.  Horn.  The  posterior  half  of 
the  prothorax,  the  anteanx  and  legs  are  yellow -testaceous;  ibe  rest  of  ihi 
body  is  blactiah  brown.    Length  3  mm.;  .06  inch. 

4.  U.  mail.  TomUu*  malt  Fitch,  N.  Tork  Reports  on  noxious  Inserts, 
iii.  p.  8,  No.  5;  Zlmm.,  Trans.  Am  Ent  Soc.  1868,  148;  PUroegeton  long- 
ulunt  Glchoff;  Berl.  Ent.  Zeiiscbr.  1668.  278. 

(^-  Club  of  antennie  with  a  long  spiral  spine,  and  a  few  hairs;  declivity 
of  elytr»  oblique,  not  retuse  at  the  sides,  acutely  margined  only  at  theapcx, 
and  for  a  short  distance  behind;  fiice  of  declivity  with  a  slight  reniform  ele- 
vation rising  into  two  cusps  near  the  suture,  which  Is  deeply  Impressed  and 
excavated  at  that  place:  head'flat,  opaque,  not  fringed  with  hairs. 

$.  CInb  ofantennffi  without  apical  spine;  declivity  of  elytra  as  In  rf,liut 
with  the  reniform  elevation  and  Its  two  cusps  much  stronger;  head  s'ightly 
convex,  sub  opaque,  feebly  punctured. 

Lake  Superior  to  Florida;  depredates  on  apple  trees.  Length  3  mm.;  .08 
inch.  By  a  typographical  error  I  cited  Dr.  Fitch's  Second  Report  for  iliis 
species. 

PITYOPHTHOBTJS  Eiclihoff. 


Under  this  name  I  would  associate  most  of  the  species  which  I  formerly 
called  Crgphahu,  but  nhlch  differ  from  Cri/plialut  tiltm  by  having  the 
sutures  of  the  antennal  club  transTetar,  nearly  atrslght  and  risible  on  Iwtli 
fiidCB,  instead  of  strongly  cnrved.  as  In  tiiat  species.  The  funicle  of  tlie  an- 
tennee  consists  of  two  parts;  tliu  first  joint  rather  large,  bb  usual,  and  about 
as  wide  as  long;  the  remainder  is  narrow  at  base,  gradually  becoming 
broader,  and  fonning  a  stem  to  the  club;  tliis  stem  is  divided  by  three 
transverse  sutures  wliich  are  frequenily  very  Indlailuct,  and  I  consider 
their  number  as  having  little  value. 

The  front  tlblte  are  orapressed,  with  one  acute  outer  edge,  but  no  flat- 
tened apace  as  in  MoTMrlhram;  this  edge  is  very  feebly  serrate;  the  Jolnla 
1-3  of  the  tarsi  aresubequal  and  rather  stout,  the  fourth  Is  small;  fitlh  about 
as  long  as  the  othera  united;  claws  large,  divergent. 

A.  Club  of  antennie  nearly  smooth  on  the  outer  surface,  and  indistinctly 
annolated,  sparsely  fringed  with  long  hairs;  upper  surfitce  pubescent,  su- 
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lures  deep,  slightly  tru^ved.  Hairs  of  tlic  bixly  ale.ider,  nit  verlicellatc  nor 
Hi^rrate;  elyira  feebly  pnnc'.iircd;  prolhomx  aapi-'rate  in  front, nearly  stnontli 
Iwliind,  FIflli  ventml  segment  broadly  rounded  behind,  pygidium  but 
sliglitly  visible  from  bvneatlii  ONATHOTRiciiue  EiclihofT. 

1.  Piwierior  decliTiij  of  elylraoot  retuse  3. 

sulure 1.  retUBUS. 

3.  Prothoraic  inodcmi«1y  rough  ID  front. ..'. 2.  materiaritis. 

very  rough  in  front,  si:<e  niucli  smaller. .        3,  asperulus. 

1.  P.  retuSUB.  Crgpkalutnt.  Lee.,  Trans.  Am.Ent.  8oc.  1868. 15S.(9>; 
C.  tuUalu*  l.,ec.,  ibid.  IBS,  ff. 

J'.  From  lincly  and  convergcnily  striate;  posterior  calloaity  of  the  elyira 
les.1  prominent, 

$.  Head  sliining.  sparwly  and  strongly  punctured;  poste-ior  callosity  of 
elytra  more  promiaetit. 

C.iUfornia.  Oregu.i  and  Vaneuuver  Island.    Length  3.S  mm. ;  .  14  inch. 

2.  P.  materiarlua  Toia'eu*  -mat.  Fi  cli,  N.  York  Reports  on  noxiuuK 
Insects,  iv.  p.  41,  No,  246;  Crypturgu*  mat.  Zimm..  Trans.  Am.  Ent.  Soc. 
1808,  148;  Qnathotr:ehtti.corthylo!de»  Eichl.off.  Berl.  Ent.  Zellsciir.  I8«8,275. 

'i.  Head  atiining,  sparsely  but  strongly  punc:ured, 

ff .  Unknown  to  me, 

Canada  to  Texas,  Lcngili  3.S  mra.:  .10  inch.  Infests  pine  limber.  The 
galleries  as  figured  by  Dr.  Fitch,  are  rcmaritable  for  Mie  branches  being 
short,  parallel,  and  at  right  angles  to  the  main  gallery.  He  also  observes, 
what  is  probably  true  of  all  the  species  which  mine  into  the  wo:id,  instead 
of  simply  under  the  b,irk.  tliat  the  females  are  vastly  more  numerous  than 
the  males. 

H.  P.  asperulua.  Cryphalu*  a»p.  Lcc,  Trons.  Am.  Ent.  Soc,  1806,  1S5. 

Virginia,  Mr.  E.  T,  Cresson;  one  female;  the  head  is  retraced,  hut  so  far 
ns  I  can  sue  seems  to  be  flat,  and  punctured  as  in  the  preceding.  Length 
1.5  mm.;  .06  Inch. 


B.  Club  of  antcnnte  distinctly  annulated  and  pubescent  on  b()ihBideB,ni>t 
fringed  with  Ion:;  hair.  Ilulrs  of  the  txidy  stout  or  slender,  not  verticellate 
nor  serrate.  Prothorax  asperate  in  front,  finely  punc;ulate  iK'lilnd.  Elytra 
punctulate  and  pubc^cnt.  Fro:it  tibiie  inoderHtely  serrate,  front  tarsi  with 
Joints  1-3  stout;  filXh  long,'r  than  the  otiiers  united.  Pygidium  scarcely 
visible  from  beneatli. 

Elytra  scarcely  punelutale;  hairs  atout,  short 4.  minutissimus. 

Elytra  finely  punctula'e;  hniia  longer,  and  short,  in- 
termixed          6.  pubipennia. 

Brown,  shining,  more  slender,  more  strongly  punc- 

tulHlP.  hairs  sparse,  nni^....   6.  pUosulUB. 
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i.  p.  minutiealmuB.  Tomitm  |)tiWJJui|HiiniB,  Tnns.  Nat.  Hist.  Snc. 
Hartford,  83:  Crgpturgmi  min.  Zimni.,  Trans.  Am.  Ent.  Soc.  1608,  14H 
(Dec  Fitcb,  N.  York  Keports  on  noiious  Irs.  iv.  No.  248). 

(f .  Head  deeply  concave,  edges  of  coucaviij-  fMnged  with  long,  yellow. 
Bilky  luirs. 

$.  Head  punctured,  slightly  hairy. 

Hlddle  and  Southern  Slates.  Length  1.8  wni.)  .07  inch.  If  tlie  name 
T.  pntillui  I  is  to  be  cited  under  any  species  it  must  be  for  this,  wliicli 
agrees  very  well  with  the  description  of  Dr.  Harris.  That  mentioned  by 
Dr.  Filch  is  quite  differenl,  and  is  c1ose!y  nllicd  to  P.  rantulorum  Ferris, 
which  is  considered  by  Fichholf  as  the  same  with  typographv*  Ralz. 

5.  P.  publpennis.  Tomieu*  pub.  Lee.,  Pac.  R.R.  Expl.  and  Surv.  Ins. 
50:  Crgphalut  pub.  Lee.,  Trans.  Am.  Ent.  Soc.  1866,  ISO. 

^.  Head  dseply  concave;  edge  of  tha  concavity  fringed  with  long  silky 

$.  Head  shining,  sparsely  hairy,  pnncnired  with  an  inlerocular  tuhcrcle. 
San  Jose,  California;  tlie  longer  hairs  of  the  elytra  are  arranged  in  rows. 

6.  P.  pUoBuluB,  Gryphalmpil.  Lee,  Trans.  Am.  Ent.  Soc.  ISeS,  1S6. 

9 .  Front  flat,  opaque-,  with  a  finely  impressed  median  line. 

Hid<11e  CaliloTnia.  I  have  but  two  speclmonB.  and  in  one  the  head  Is  re- 
tnkcted  opwards  so  that  no  part  of  the  upper  surface  is  visible.  Length  3 
mm.;  .08  inch. 


C.  Club  of  anlenniE  distinctly  snnulatcd  and  pubescent  on  both  sidoi, 
nut  fringed  with  long  liair.  Ilair)  of  tiody  blender,  verticellate  and  scr. 
rate,  especially  on  the  liead  anil  prothorax.  Pmtborax  asperate  in  froni, 
punctured  behind.  Elytra  punclured,  siaraely  pubescent.  Front  tibiie 
finely  or  feebly  serrate  in  most  species. 

1.  Pygidium  strongly  inSexed,  causing  the  Hfth  ventral 

segment  lo  appear  broadly  emarginate 3. 

Fygidinm  but  slightly  visible  from  benealli.flnii  ven. 

tnil  broadly  rounded  or  Bubtnincate 4. 

2.  Elytra  retuse  liehind,  without  cusps;  eyes  eniargi- 

Elylra  retuse  behind,  each  with  two  cusps;  eycii  nol 

emarginaie 7.  oarinulatua. 

Elytra  with  coarse  punctures  arranged  somewhat  In 

rowH 8.  ptUlue. 

Smaller  and  stouter,  elytra  with  large  punctures  not 

arranged  in  rows 9.  pulioaritts. 

4.  Elytra  retuse  behind,  and  concave  along  the  suture.  6. 

"      nol  retuse  on  posterior  declivity 7. 
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3.  Elytra  BtroDgly  puiictnred  in  approximate  rows. ....  0. 

stronglj  and  confusedly  punctured 10.  oarlnloepe. 

Elytra  finely  and  coiif\isedly  punctured  11.  toaeUronB. 

6.  Larger  and  Btouter,  ivvrs  of  pODCtnree  confUeed  lo- 

wards  the  auture IS.  oonflnlS' 

Smaller  and  more  slender,  rows  regular  approziniBte  13.  nitidulUB. 
Much  amalbr,  rows  more  digiant,  asperities  of  pro- 
thorax  not  concentric 14.  punctloollis. 

Much  Binailer,  rows  stronger,  asperities  of  prothorax 

concentric 16.  lautus. 

7.  Elytra  punctured  in  rows 8. 

"       conniBedlypunciured.hairserect 16.  pubemlUB. 

8.  Rows  of  punctures  Irregular,  approximate. 17.  dlffaetue 

"  ' '         flne  and  dislanl;  prothorax  with 

an  oval  patch  of  doDse  hair  each  side 18.  oomatus. 

7.  P.  oarinulfttus.  Crgphaltu  ear.  Lee.,  Trans.  Am.  Ent.  8oc.  1874,  70. 

California,  extending  as  far  South  aa  the  Mojave  re^on.  The  pubescence 
is  long  and  erect,  and  the  eyes  are  not  emaiginate.  The  dorsal  line  of  the 
prothorax  ts  narrow,  smooth  and  distinctly  elevated.  Length  2-8  mm.; 
.06-.  13  inch. 

(f'.  Seven  speclmena  agree  in  having  the  head  dull,  densely  punctured, 
with  a  very  large  and  deep  excavation;  the  general  surface  of  the  head  is 
thinly  clothed  with  erect  pubescence,  but  the  anterior  margin  of  the  front, 
above  the  mandibles,  Is  fringed  with  long,  yellow  prostrate  hair. 

9  !■  One  specimen  ditfera  in  haTlng  the  head  more  convex,  less  densely 
punctured,  the  excavation  much  smaller  and  leas  deep,  with  a  distinct  lon- 
gitudinal elevation  at  the  middle.  The  cuspa  of  the  declivity  of  the  elytra 
are  lees  prominent,  and  I  am  therefore  in  doubt  if  it  should  be  referred  to 
this  species. 

B.  P.  pullus.  Crypturifvtiptilltii Z\mm.,  Trans.  Am.  En'.Soc.  1868, 14.^; 
T  P.  bUukalui  Eichhotf,  Berl.  EnU  Zei:sclir.  1868,  274. 

1^.  Head  strongly  punctured,  rather  flat,  broadly  but  slightly  concave  in 
IVont. 

?,  Head  strongly  punctured,  uniformly  convex,  with  a  slight  callus  on 
the  front. 

Middle  Blates.  The  declivity  of  the  elytra  is  almcai  without  cnaps.  and 
is  slightly  more  reiuae  In  the  9  tl'&Q  in  the  <;f ,  but  the  auture  is  strongly 
elevated  in  both.     Length  2.3  mm. ;  .00  inch. 

P.  pulohellus  Eiclihnff,  1.  c.  375.  seems  to  be  closely  allied  to  this 
apeciea,  and  to  differ  chiefly  by  the  prothorax  strongly,  rugosely  punctured 
behind,  and  the  suture  less  elevated.  If  the  locality  lie  California,  then  it 
may  possibly  be  P.  pvnelicoUit,  but  until  the  apeciea  of  this  author  are  de- 
scribed with  some  reference  to  allied  species,  or  aynoptic  tables  prepareil. 
they  cannot  be  satisfactorily  identified. 
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ft.  p.  pulioailua.  Crifplwifuitpul  Zimm..  TrsDs.  Ani.Ent.  Soc-  186S, 
144. 

Dliiude,  Sonth  CeitoUha  and  Flurida;  four  specimens,  in  which  there  is 
DO  sexn&l  difference;  the  head  i«  punctured  and  conTex,  with  a  Teij  small 
frontal  callna.  The  form  is  Btonter,  the  size  much  smaller,  and  tlic  punc- 
taree  couBer  than  in  oar  allied  species;  the  pubescence  is  sparse,  long  and 
erect     Length  l.S  mm.;  .06  inch. 

10.  P.  oarioicepB,  n.  ep. 

Ratlier  slender,  cylindrical,  blackish  piccous  shining,  pubescence  fine, 
sparee  and  erect,  Head  (^)  finel;  punctured,  opaque,  with  two  very  deep 
ezcavatiooB,  extending  almoet  to  the  Ihiat  margin,  and  separated  bf  a  nar- 
row, elevated,  longitudinal  carina;  eyes  deeply  and  narrowly  emarginate. 
Prothorax  longer  than  wide,  anterior  half  densely  asperate,  separated  trom 
the  posterior  half  by  a  shallow,  transverse  impression;  posterior  half  shining, 
distmctly  but  not  densely  punctured,  smooth  dorsal  line  not  elevated,  base 
distinctly  margined.  Elytra  strongly  punctured,  punctures  arranged  partly 
in  rows;  declivity  strongly  retuse,  with  a  few  little  asperilieson  the  highest 
part  of  the  elevation;  suture  slightly  impressed,  and  marked  with  a  row  of 
pnnctores  as  &r  as  the  declivity,  where  It  becomes  smooth  and  deeply  im- 
pressed,  concavity  smooth,  broader  at  the  lip.  Pygidium  scarcely  visible 
ttom  beneath;  Ofth  ventral  not  longer  than  fourth,  broadly  rounded  behind. 
AntennK  and  legs  yellow.brown;  club  transversely  annulated  with  curved 
■ntores;  outer  part  of  funicle  indistinctly  divided  Into  four  parts;  tlbifc  with 
two  or  three  feeble  teeth  towards  the  tip.    Length  2.5  rom.;  .10  inch. 

Detroit,  Michigan;  Messrs.  Hubbard  and  Schwarz;  one  ,^.  The  pubes- 
cence has  probably  been  partly  abraded.  The  peculiar  sculpture  of  the  head 
inilncee  roe  to  believe  that  the  reference  of  the  supposed  9  under  P.  cartn. 
ulatuf  may  be  erroneous,  and  tbat  it  probably  Indicates  a  distinct  species, 
wbicb,  however,  cannot  be  correctly  defined  trom  want  of  sulflcient  mate- 
rial. 

11.  P.  foaedfrooa,  n.  sp. 

Of  the  same  form  and  color  as  the  taat,  but  the  head  (^)  has  one  round 
and  very  deep  fovea,  and  the  eyes  are  not  emarginate.  Prothorax  longer 
than  wide,  asperate  on  the  front  halt  strongly  and  deeply  punctured  be* 
hind;  smooth  doraal  line  narrow,  distinctly  elevated  towards  the  middle  of 
the  disc.  Elytra  rather  finely  and  not  regularly  punctured:  pubescence  long, 
erect;  sutuml  stria  viwhle,  deeply  excavated  behind;  declivity  slightly  re- 
tuse, with  two  indistinct  cusps.  Antenns  and  legs  yellow-brown,  of  the 
same  form  as  in  the  last     Length  3.3  mm. ;  .09  inch. 

Vanconver  Island;  Messrs.  Matthews;  two  J*  specimens.  This  species 
reeemblee  P.  earinulahii  in  sculpture,  and  in  the  form  of  the  eyes;  but  the 
excavation  of  the  head  is  smaller,  deeper  and  more  pit-like;  the  posterior 
callosity  of  the  elytra  is  lesa  prominent;  the  cusps  are  small  and  feebly  de- 
veloped, and  finally  the  pygidium  is  much  1es>i  inflexed,  so  as  to  be  hardly 
visible  fWnn  beneath. 

moc.  ahru  fhiixm.  soc.  iv.  M.  88 
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12.  F.  oOQfinlfl,  n.  ap. 

Bather  slender,  plceoua  black,  shining,  (nearly  glabrous  T;.  Eyes  deaply 
emarginate.  Prothorax  a  little  longer  than  wide,  strongly  atperate  orer  a 
circular  apace  ezteodiog  fh>m  the  middle  to  the  tip,  coarMly  punctured  on 
the  rest  of  the  sui&ce;  smooth  dorsal  line  not  elevated,  obsolete  in  same 
specimensi  base  finely  margined.  Elytra  strongly  punctured;  punctures 
here  and  tliere  arranged  in  approximate  rows,  but  oonftised  towards  thesu- 
ture;  declivity  retuse,  but  without  cusps,  concavity  smooth,  sutural  atria 
deeply  excavated  behind.  Antennce  and  legs  brown,  of  the  same  form  as 
in  tiioae  above  described.  Pygidium,  except  when  protruded,  but 
slightly  visible  from  beneathi  fifth  ventrKl  not  loager  tbut  fburth,  aad  not 
emarginate.    Length  3.G  mm.;  .10  Inch. 

(^.  Head  clothed  with  long  yelkiw  hair. 

9 .  Head  nearly  glabrous,  shining,  punctured,  with  a  large,  obtuse  eleva- 
tion on  the  vertex. 

California;  Mojave  Region.  Mr.  Crotch.  Nearly  allied  to  the  next  species 
but  more  coarsely  sculptured.  The  head  of  the  male  is  retracted  to  such 
an  extent  that  I  cannot  see  disUnctly  whether  it  is  excavated  or  flat,  but  I 
think  the  latt«r  is  the  case. 

13.  P.  nltldulus.  Boitrichui  nil.  Hann.,  Bull.  Hose.,  1848,  308;  lB4e. 
858;  Crgphata*  nit.  Lec.,  Trans.  Am.  Phil.  Soc.  1868,  167;  C.  atratulai 
Lee,  ibid.,  186;  1  P.  er&riptnnit  Eichhoff,  Berl.  Ent.  Zeltsch-  1968.  274; 
ibid.,  1871,  137. 

(^.  Head  fiat,  finely  punctured,  not  opaque;  clothed  with  long,  erect 
yellow  hairs. 

$ .  Bead  much  less  hairy;  elytra  more  retuse  behind. 

Alaska  and  California.  Exatnination  of  a  larger  series  of  specimens  indi- 
cates that  the  synonym  was  founded  upon  a  slight  individual  variation  In 
the  form  of  the  prothorax.    Length  2  mm.;  .08  inch. 

14.  P.  punotioollle.  Cr^Aatui  purust.  Leo.  Trans.  Am.  Ent  Soc.  1874, 
71. 

California,  one ,}.  Closely  related  to  P.  nitidulut,  and  with  the  same 
sexual  differences,  but  much  smaller,  and  of  a  reddish  brown  color,  with 
the  rows  of  punctures  on  the  elytra  more  distant,  and  a  little  finer.  Length 
1.5  mm.;  -06  inch. 

15.  P.  tautuB  Eichhoff.  Berl.  Ent.  Zeitschr,  1871,  180. 

A  very  small  specimen  from  Texas  closely  resembles  P.  pnneHeoW*,  but 
the  asperities  of  the  prothorax  are  arranged  in  four  or  five  transverse  rows ; 
the  punctures  of  the  rows  of  the  elytra  are  larger,  and  the  rows  are  better 
defined;  the  declivity  as  in  that  species  Is  retuse,  and  deeply  sulcata  along 
the  suture.    Length  l.S  mm.  .06  inch. 

16.  P.  puberulua  Cryphalui pub.  Lec.,  Trans.  Am.  Ent.  Soc.  1868,  1,17. 
One  9,  District  of  Columbia;  Hr.  Ulke.  Easily  known  by  the  very  small 

size  and  erect  pubescence.  The  elytra  are  finely  and  densely  punctulate, 
and  not  retuse  behind,  though  the  sutural  stria  is  deeply  impressed.  Length 
less  than  1.5  mm.;  .06  inch. 
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17.  P.  diceettis.  Crpphalnt  dig.  Lee.,  Trane.  Aid.  Eot.  Boc  1874,  171. 

MojATe  Desert,  Calboniisi  Mr.  Crotch.  Eleven  specimeiu irlthout  HXual 
tlifferenceB,  kII  having  the  head  punctured  and  finely  carinate.  The  elytra 
are  coaniaedly  poDctured,  but  Ihe  punctures  have  a  tendency  to  form  rowe; 
they  are  not  retnu  behind,  but  the  autural  atriais  deeply  Impreaeed.  Length 
1.7inm.;  .(flinch. 

16.  P.  oomatus.  Crgptargmieom.  ZImm.,  Trans.  Am.  Ent.  Boc  1868. 
148. 

South  Carolina;  Dr.  Zlnimermann.  The  specimen  is  a  ^,  and  has  the 
bead  nearly  smootli,  broadly  and  deeply  concave,  thinly  flinged  with  not 
very  long  yellow  hair.  The  species  is  easily  recognized  by  the  large  ellip- 
tical pttOi  of  yellow  hair  «ach  side  of  the  prothorax,  and  by  the  fine  dis- 
tant rows  of  elytral  panctures;  the  declivity  b  not  retiue,  and  the  sutural 
stria  is  deeply  impressed.  The  club  of  the  antenoie  is  divided  by  three  dis- 
tinct (ttaight  sutures.  I  am  not  certain  of  the  number  of  divisionH  in  the 
outer  part  of  the  funlde.    Length  1.8  mm. ;  .07  Inch. 

It  is  possible  that  P.  infant  Eichhoff,  Berl.  Ent.  Zellsch,  1871,  ISO,  may 
be  the  9  of  this  spcciee.  It  is,  however,  unknown  to  me,  and  I  have  seen 
nothing  that  corresponds  with  the  description. 

HYPOTHENXUITS  Westwood. 
The  siKcies  I  refer  to  this  genus  agree  in  having  the  outer  part  of  the 
Itmide  of  the  antenna  very  short,  shorter  in  fact  than  the  first  joint,  and 
very  indistinctly  divided ;  lu  the  first  species  only  by  one  transverse  suture ; 
bat  in  S.  diuimilit,  the  divisions  seem  more  Diimerous,  probably  three, 
bat  so  indistinct  that  they  are  without  value.  The  head  is  larger  and 
more  exserted  than  in  the  preceding  genera;  eyes  narrowly  emargluate; 
the  club  of  the  antennn  is  round,  compressed,  moderate  in  size,  and  di- 
vided by  straight  sutures  on  both  sides.  The  tarsi  are  distinctly  S-Jolnted, 
the  third  joint  rather  longer  than  the  first  or  second ;  the  fourth  small  as 
usual;  fifth  elongate.  The  tibite  are  distinctly  senate  towards  the  tip.  The 
declivity  of  the  elytra  is  not  retuse  or  sulcate. 

A.  Body  cylindrical,  asperities  of  prothorax  acute  and  numerous. 
Brown,  hairs  stout,  ctavale,  erect,  finely  striate  like  the 

spines  of  some  Echini t.  hlspidnliia. 

B.  Body  stouter,  prothorax  more  rounded,  with  fewer  and  larger  asperities. 

Hairs  erect  stoul,  clavate 2.  ereotus. 

Hairsslender,  longer 3,  rtlimJtnlHi; 

C.  Body  elongate;  prothorax  with  scarcely  any  asperities. 

Elytra  veiT  strongly  punctate-strlate 4.  ata^atus. 

1.  H.  hlspldiiluB.  Crgphatui  hiip.  Lee.,  Trans.  Am.  Ent.  Boc.  1666, 
IH. 

Middle  and  Southern  States.  Exactly  resembles  in  appearance  ff.  srudi- 
tut  w.w.  (specimens  of  which  I  owe  to  the  kindness  of  Professor  West- 
wood),  but  is  rather  larger,  and  the  head  and  prothorax  are  dark  plceous, 
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like  the  elytra.     It  varies  mucli  in  eize,  one  specimen  tVom  Florida  being 
scarcely  larger  than  H.  ertiditu:     Length  l-l-S  mm. ;  .04-.06  inch. 

This  la  prottably  Sttphanodtru  larialm  Eichhoff,  Berl.  Ent.  ZeiUch. 
1871,  1S3:  but  the  head  is  not  retracted  into  the  protliorax. .  There  are  S-« 
small  teeth  oa  the  apical  margin,  just  as  in  R.  eruditui. 

2.  H.  ereottiB,  n.  sp. 

EloDgate-OTal,  rather  robust,  brown,  thinly  clothed  with  short  pubes- 
cence, which  is  Btout  and  erect  especially  near  the  tip  of  the  elytra.  Head 
large,  ezserted,  opaque;  with  a  aomewhat  sertceouH  Instre  fhini  extremely 
minute  strife  ;  front  flattened.  Prothorax  not  longer  than  wide,  very 
convex,  rough  in  ttont  with  a.  few  large  acute  elevations,  general  sur&ce 
flnely  punctured.  Elytra  blackish,  with  lightly  punctured  strite  becoming 
deeper  towards  the  sides.  Antennie  and  legs  yellowish.  Length  1.7  mm. ; 
.07  inch. 

Two  specimens,  Texas  ;  Belfrage,  This  species  closely  resembles  Ibe 
next,  and  only  differs  by  the  shorter  and  stouter  hairs  of  the  elytra,  which 
are  almost  as  in  S.  eruditut.  There  are  not  more  than  ten  or  twelve  acute 
tubercles  on  the  front  part  of  the  protborax  ;  and  there  are  two  small 
approximate  teeih  on  the  apical  margin  itself. 

It  Is  quite  possible  that  this  is  Stephanodtrei  Ohapuitii  Eichhof^  Bert. 
Ent.  ZeiUchr.  1871,  183  ;  but  the  head  is  not  retracted  into  the  prolhoraz, 
as  required  by  the  generic  description. 

3.  H.  diBBimills.  Crgpturgut  diit.  Zlnim.,  Trans.  Am.  EnL  Soc., 
1868,  144. 

Lake  Superior  lo  Georgia.  Larger  and  stouter  than  the  preceding,  with 
the  pubescence  longer  and  flner  ;  ttte  apical  mor^n  of  the  prothoraz  has 
two  approximate  erect  teeth.  I  observe  no  sexual  differences  in  the  seven 
spedmens  examined.    Length  3  mm. ;  .08  inch. 

The  size  and  spedflc  characters  agree  moderately  with  those  of  Orypka- 
iv*  robtutut  Eichhofi;  loc.  cit..  1861,  180. 

4.  H.  atriatus  Cryphalu»  ttr.  Lee.,  Trans.  A-in.  Ent.  Soc  1868, 1S6. 
California,   Lower  and  Upper,  and  Illinois.      Resembles  somewhat,   in 

appearance,  the  Azorian  genus  Liparthrum,  but  difiers  by  the  laral  having 
the  joints  1-3  equal  and  disiincr. 

cf.  Head  punctured,  with  a  large  trannverae  ftxintal  elevation. 
p .  Head  punctured,  with  a  small  round  frontal  fovea. 
Qroup  II.   xji*Mn. 

The  insects  of  this  group  are  rather  robust  and  cylindrical ;  the  declivity 
of  the  elytra  la  oblique,  not  excavated  and  not  toothed.  The  eyea  aie 
completely  divided,  and  the  club  of  the  antennee  ts  oval,  solid,  pubescent 
on  both  sides,  and  not  annulated.  The  tibis  are  broad,  rounded  at  tip^ 
and  serrate  on  the  outer  and  terminal  edge.  The  tarai  ate  alender,  the 
fourth  Joint  small,  as  usual,  and  the  flflb  long,  with  simple  divergent 
claws.  Tlie  spedea  bore  deeply  into  the  wood  of  the  trees  they  alta^ 
thus  injuring  the  timber  much  more  than  the  subcoriical  Tomiei, 
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In  this  genus  tlie  club  of  the  antennfe  la  ov&l,  compressed  and  solid, 
-without  artieulKtinna ;  the  basal  BhinlQg  corneous  part  extenils  forwards  in 
%  narrow  band  aa  br  as  the  middle,  except  In  X  politui.  where  tt  is  entirely 
basal,  and  the  club  is  indistinctly  divided  by  one  round  suture  ;  the  rest  of 
the  surface  Is  opaque,  finely  pubescent  and  sensitive.  The  fluicle  is  com- 
posed of  two  parla,  as  in  the  two  preceding  genera ;  the  firrt  joint  is  large, 
-and  stout  as  usual,  the  remaining  part  is  about  equal  in  length,  forming 
a  pedicel  to  the  club,  and  is  divided  by  two  not  well  marked  transverse 
satores,  thus  causing  the  l\inicle  to  be  4-jointed.  The  eyes  are  moderately 
finely  granulated  and  completely  divided.  The  head  is  large,  exserted, 
and  in  the  (^  is  deeply  ci^ncave.  The  protliorax  is  broader  than  long,  and 
strongly  asperate  in  front  in  the  9,  less  80  In  the  (f.  The  tibia  are 
dilated,  finely  serrate  on  the  outer  edge,  rounded  at  tip,  and  very  feebly 
macronate  at  the  inner  angle  ;  the  tarsi  have  the  joints  IS  rather  stout, 
jiearly  equal  in  length  ;  fourth  very  small,  fifth  slender,  as  long  as  the 
second  and  third  united,  with  simple  divergent  claws.  The  liairs  are  not 
.serrate  or  verticillate,  as  in  Pityophthoru*.  but  slender  and  smooth. 

The  tbUT species  in  our  Canna  are  easily  recognized: 
Elytra  with  well  defined  strife  of  punctures,  interspaces 

nearly  smooth S. 

Elytra  with  ill-defined  distant  rows  of  punctures,  inter- 
spaces equally  strongly  punctured,    pubescence 

erect,  abundant 4.  polituB. 

%,  Prothorax  finely  and  sparsely  punctured  at  the  sides 

towards  the  base 1.  retusua. 

Frothorax  finely  but  less  sparsely  punctured  at  the 

sides  towards  the  base S.  bivlttatua. 

Frothorax  scabrous  and  granulate  behind  the  middle  3.  aoabrioollis. 

1.  X.  rattisuB  Lee.,  Trans.  Am.  Ent.  80c.  ie$8,  1S8. 

Canada  one  ^.  It  is  quite  possible  that  this  is  only  an  extraordinarily  de- 
veloped specimen  of  the  next,  but  as  I  have  seen  no  intermedials  forms,  I 
would  suggest  that  for  the  present,  it  be  retained  as  a  distinct  species.  It  is 
of  larger  size,  (4-5  mm-;  .18  inch),  ratherstouter,  with  the  prothotax  more 
suddenly  declivous, and  distinctly  retuae  In  front,  and  less  punctured  on  the 
rides  behind  the  middle.  Otherwise  the  differences  are  chiefly  In  color, 
which  Is  of  no  value  In  this  genus. 

2.  X.  blvittatUB Hannb.,  Bull-  Uoec.  1853,  236;  Apatt  bie.  Eirh}-.  Faun- 
Bor.  Am.  iv.  192,  pi.  8,  f  5;  BoHnehm  eaeifroni  Mannh.,  Bull.  Moec. 
1843,  397  (r^);  ibiii.  1S52,  85»;  Xglolerut  eav.  Hannh.,  ibid.  1S52,  38:j. 

Maine.  Canada.  Alaska,  Vancouver  Island.  Length  3-3,8  mm.;  .12-,t3 
Inch.  Varies  greatly  in  color.  Usually  the  front  part  of  the  protliorax,  t|je 
suture  and  the  margin  of  the  elytra  archlact;  someti'uea  only  n  s'lnrt,  pale 
sripe  isaeen  on  eich  elytron. 
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8.  X.  aoabrioolUa  Lee.  Traiu.  Am.  Ent.  Boc.  186S.  1B8. 

District  of  Columbia,  one  cf ;  Mr.  Ulke.  This  speciea  has  eDtireljr  tl»e 
fonn  Bad  sculpture  of  X  binttatut,  ercepl  that  the  prothoikx  inatMd  »f 
being  punctured  behind  the  middle,  is  covered  with  Oat  granules,  jffoduoed 
by  uustomnsing  rugs,  and  the  front  port  is  as  rough  a«  in  the  9  of  2-  ^^ 
viitatut.  The  Btris  of  punctures  on  the  elytra  are  also  deeper,  and  the  color 
Is  different;  the  head  and  elytra  are  piceoua,  and  the  prothorftx  dull,  ferru- 
ginous; the  anteDDte  and  legs,  as  usual,  are  yellow  teauceous.  Leogtb  S.S 
nun.;  .14 inch. 

i.  X.  polituB  Say,  Joura.  Ac.  Nat.  8c.  v,  256  (BwlrteAtM):  ed.  Lee 
li,  816:  Lee..  Trans.  Am.  Eut.  Boc.  1864,  109. 

Uaasachusetts  to  Kansas  and  Oeorgia.    Length  S-Smm.;  .IS  inch. 

I  have  received  speclmenB  from  Mr,  J.  A.  Lininer,  as  depredating  upon 
maple  trees.  Easily  known  by  being  more  hairy  than  the  other  species, 
whh  the  interspaces  of  the  elytra  spareely  punctured,  so  that  the  rows  of 
punctures  appear  confused.  I  observe  nnsexual  diflerence  in  the  specimenB 
before  me,  and  the  species  may  readily  be  separated  as  a  distinct  gentia,  by 
any  one  who  will  avail  himself  of  the  characters  in  the  antennal  club, 
which  I  have  pointed  out  above. 

X.  unloolor  Eichhofl;  Bcrl.  Ent.  ZeitscUr..  18T1.  186.  is  unknown  ii> 
me,  but  seems  to  be  allied  to  X  poUtut. 

Group  III.  Xyi«fcoM. 
The  essential  character  of  Ibis  group  is  tbat  the  club  of  tbe  antennK  ib 
entirely  corneous,  and  not  articulated  on  the  inner  sur&cc;  on  the  outer 
surbce  it  b  also  corneous,  except  inwards  the  distal  end,  where  it  is  ob- 
liquely truncate:  the  truncate  surface  in  pubescent  and  Mrnsltive.  and  has 
three  concentric  or  transverse  sutures,  which  indicate  the  other  Joints  of 
the  club.  The  scape  of  the  antenme  is  elongate,  and  the  fiinlcle  usually 
distinctly  ."i -jointed,  though  in  some  species  there  appear  to  be  hut  four 
Joints.  The  tibiee  are  dilated,  more  or  lessserrate,  and  ^linoeeonthe  outer 
margin,  with  tbe  apex  obtusely  rounded,  and  the  inner  angle  not  verj' 
strongly  unguiculate.  The  tarsi  are  slender;  fourth  Joint  small,  flfUi  neariy 
as  long  as  the  others  united;  claws  strong,  divergent,  simple. 
Bensirlve  surlkce  of  anlenoffi  conceotrically  annulated...  X V LX BOBTJS. 
Sensitive  surbce  of  antenns  with  straight,  transverse 

sutures DRTOCXETES. 

XTIiBBOBU'S  Eichhoff. 
A.  Body  stout,  cylindrical;  declivity  of  elytra  oblique,  scarcely  flattened; 
fbnicle  of  antennK  with  four  distinct  Joints;  tibis  finely  serrate  cm  the  dis- 
tal half  of  their  length,  and  rounded  at  tip. 

Declivity  of  elytra  without  elevated  granules S. 

withafewacule    "     1.  taoliyffraphus. 

3.  Cylindrical,  rather  elongate 2.  pyri. 

Very  stout,  oval  cylindrical 3,  obesus. 
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B.  Body  elongate,  cjliadrfcsl;  declivity  of  «1ytm  obliqae,  frequently  re- 
tuae  or  excavued;  funicle  of  Biitennge  with  five  disUnct  Jointa;  tibUe  rounded 
at  tip,  and  Bnely  serrate,  except  lu  the  species  under  8. 

Declivity  of  elytra  flattened;  tibiieflnely  serrate..  9> 

"  "  deeply  impressed  along  the  su- 
ture, tibiie  more  coarsely  serrate,  not  rounded 
at  tip 6. 

2.  Declivity  with  a  few  prominent  tubercles 3. 

"        witb  rows  of  small  granules 5. 

3.  Prothoraz  deeply  Impressed  In  fhint 4. 

"  not  impreasedi  declivity  with  two  acute 
tubercles  each  side,  and  some  smaller  marginal 
ones 4.  oelsnfl. 

4.  Declivity  with  one  large,  acute  tubercle 6.  fusoatus. 

"       with  a  fewprominent  acute  tubercles d.  blotrr&pbOB. 

"            "  but  two  very  small  granules 7.  retusloOlUs. 

S.'DecliTity  of  elytra  with  four  or  five  granules  on 

the  Brat,  third  and  snh  interspaces 8.  xytogrephus. 

Declivity  of  eljtta  with  two  or  three  granules  on 

the  flrst,  third  and  fifth  interspaces 9.  pultesoaniB. 

6.  Declivity  of  elytraoblique.  not  sharply  margined..  7. 

nearly  perpendicular 8. 

"  ■'      with  acnte  edge 9. 

7.  "  "  "  two  prominent  tuberclee, 
and  some  smaller  marginal  ones;  elytra  strongly 
punctured  in  rows,  Interspanea  with  rows  of 

dist&nt  punctures 10.  oealatuB. 

Declivity  with  two  prominent  tubercles,  and  some 
very  indlatinct  marginal  ones,  elytra  with  rowa 
of  nther  distant  punctures 11.  impressua. 

Declivity  with  some  marginal  tubercles,  and  two 
discoidal  ones,  with  a  third  aubeutural  one.  at 
the  anterior  part  of  the  declivity,  punctures  dis- 
tant, not  arranged  in  tows IS.  Bpaxsus. 

8.  Declivity  nearly  perpendicular,  without  dlscoidal 

tubercles,  sharply  margined,  and  armed  with 
teeth  in  $ ,  of  which  the  upper  one  is  hooked; 
obtuee  and  feebly  toothed  in  cf ;  elytra  with 
distant  punctures  not  arranged  in  rows 18.  ptasiatua. 

9.  Declivity  nearly  perpendicular,  acutely  margined, 

armed  with  a  small  tootb  near  the  apex,  and  a 
long  hooked  process  near  the  anterior  end. 
Elytra  with  rows  of  feebly  impressed  small 

punctorts 14.  hamatua. 

C.  Protbomx  densely  punctured,  not  roughened  in  front,  but  broadly 
flattened,  disc  feebly  and  broadly  sulcate;  UblR  finely  serrate  below,  coaraely 
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HO  above,  rounded  at  tip;  flinicle  of  uiteaiue  stouter,  more  closely  coa- 
nected  with  the  club. 

Elytra  with  approxiiuate,  lU-deflned  rows  of  feeble 

punctures;  declivity  flattened  in  ^  with  a  few 

small  acute  granules;  concave  in  9  •  ^^  three 

or  four  prominent  luberclee  on  tlie  obtusely 

elevated  margin 16.  planloollls. 

I.  X.  taob^graphuB,  Zimm.,  Tr.  Am.  Eat.  8oc.  1888,  440. 

Middle  and  Southern  Stales.  Received  fhim  CoL  Hotecbnlsky,  under 
Uie  name  Corthylu*  dentteulatva. 

3.  X.  pyrl  Zimm.,  1.  c,  144  ;  Seolytu*  pj/ri  Peck.,  Han.  Agr.  Jounta), 
1817,  Ko.  8 ;  Tomieui  ppri  Harris,  InJ.  Ina.  ed.  ult.  61. 

Eastern  and  Middle  States.    Sometimes  quite  injnrioni  to  pear  trees. 
8.  X.  obesiis  Lee,  Trans.  Am.  Bni.  Soc.  1868,  159. 
Canada  to  YlrKinia. 

4.  X.  oelBus  EichhofT,  Berl.  Ent.  Zeitschr.  186T,  400;  Zimm.,  Tr.  Am. 
Ent.  8oc.  1B68,  145. 

Middle  and  Southern  States ;  under  oak  bark. 

5.  X.  fusoatus  Eichhoff.  I.  c,  1867,  400 ;  Zimm..  1.  c  1868,  I4S. 

Virginia  to  Texas  ^  under  oak  bark.  The  nearly  allied  species  men- 
tioned by  me  as  occurring  ander  pine  bark  In  Georgia  seems  not  to  differ 
Hpedflcally  from  X  impremnu  mentioned  below. 

6.  X.  biOBraphuB  Lee,,  Tr.  Am.  Ent.  Soc.  1868,  160. 
One  specimen,  Illinois. 

7.  X  retUBioollis  Zimm.,  Tr.  Am  Ent.  Soc.  1868,  146. 
One  epecimun,  Maryland  ;  under  oak  bark. 

8.  X  xyloffraphuB  Zimm.,  Tr.  Am.  Ent.  Soc  1866,  146 ;  Boitnekui 
xglogr.  Say,  Journ.  Ac.  Nat.  Soc.  Pliil.  v,  2Sd;  ed.  Lee  ii,  818  :  X  pmi' 
Eichhoff.  Berl.  Ent  ZeltscUr.  1867,  401. 

Atlantic  and  Pacific  diatricts ;  under  pine  bark  ;  abundant 

9.  X.  pubesoene  Zimm.,  Tr.  Am.  Ent.  Soc.  1868.  145. 
Middle  and  Southern  States. 

10.  X  onlatus  Zimm..  Tr.  Am.  Ent.  Soc.  1868,  146;  Tomitu*  eM. 
Eichhoff,  Berl.  Ent.  Zeiichr.  1867.  403 ;  X  ci'einfw  Lee,  Tr.  Am.  Ent. 
Soc.  1874.  73. 

Canada  to  Texas  and  California.  In  tbisand  the  four  following  species  the 
sensitive  annulaLed  surface  of  the  club  is  larger  than  in  the  preceding  species, 
and  tbe  tlbite  are  more  strongly  serrate.  The  spedmens  from  the  Pacific 
Coast  do  not  differ  sufBciently  to  warrant  their  being  known  as  a  distinct 

II.  X  impresBus  Eichhoff,  Berl.  Ent.  Zeitschr.  I86T,  400. 
One  specimen,  Georgia ;  under  pine  bark. 

12.  X  Bparsos  Lee.,  Tr.  Am.  Ent.  Soc.  1868,  160- 
Canada  and  Lake  Superior. 
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l:J  XL  plaffiattis  Lee.  Tr.  Am.  Eni.  Soc.  1868,  161. 

Marylaoil :  Hr.  Ulke ;  thin  species  is  rcnukrkuble  for  the  se.Misl  differ- 
UDCC8.  Tbe  declivity  at  tlie  elytra  is  oblique,  and  the  surface  is  without 
tubercles,  but  tlieHUtur&l  atria  is  deeply  impressed;  in  the  (^  there  are  two  or 
three  small  acute  gntDules  oa  the  obtusely  rounded  margio  of  tbe  declivity, 
but  in  the  9  these  are  much  more  prominent,  &nrl  the  Anterior  one  near 
the  suture  is  hooked. 

(4.  X.  hamatuB  Lee.,  Tr.  Am.  Eot.  800.  1874,  80. 

Hojsve  Desert,  California.  No  Bexunl  difference  observed  in  ten  speci- 
mens examined. 

15.  X.  planloollla  Zimm.,  Tr.  Am.  Ent.  t*oc.  1868.  145. 

Maryland  and  District  of  Columbia;  two  specimens, 

DBTOCXBTES  Eiclihoff. 

In  this  genus  the  prothorax  is  not  or  but  slightly  roughened  in  front ;  it  is 
leas  prolonged  over  the  bead  than  usual ;  the  elytral  declivity  is  oblique, 
hardly  Satteaed,  not  armed  with  tubercles  ;  tibiffi  strongly  serrate.  The 
club  of  the  anteuDK  is  obliquely  truncate,  with  tbe  sen^tive  surface  divided 
by  tr&nsverse  atr^ght  sutuies. 
Larger,  prothorax  strongly  punctured,  not  roughened 

io  front 1-  septeatrionla. 

Smaller,     prothorax    strongly    punctured,    slightly 

roughened  in  ftont 3.  ofbber. 

Smaller,  protborax  uniformly  densely  granulate,  ely- 
tra with  deeper  striae 8.  franlooUls. 

1.  D.  septentrlonis.  Boilrithui  nept.  Hann.  Bull.,  Moec.,  1843,  398; 
B.  t«mieatlansui  Mann.,  ibid.  1893,  338;  XyUbori*  npt  Lee,  Tr.  Am. 
Ent.  Soc.  1868,  161. 

Alaska,  Canada,  Virginia  ;  under  pine  bark.    Length  4.4  mm.;  .17  inch. 

3.  D.  afEEtber.  Botlriehiu  aff.  Hann.,  Bull.  Bloec.  1853,  859;  Xyltborun 
nf.  Lee,  Tr.  Am.  Ent.  Soc.  1868,  163. 

Alaska,  Britiab  Columbia,  Lake  Superior.    Length  3.7  mm. ;  .11  inch. 

3.  D.  gnuilcoUlB.  XyMtiruf  ffran.  Lee,  Tr.  Am.  Ent.  Soc.  1868,  163. 

Pennsylvania  and  District  of  Columbia.    Length  2  mm. ;  -08  mcb. 
OBYPHALtJs  Er. 

Tbe  species  of  this  genus  are  of  very  small  size,  not  very  slender  form, 
and  clothed  with  erect  stout  bristles ;  tlie  funicle  Is  composed  of  four  Joinia. 
of  which  tbe  first  is  lai^er  and  stouter,  and  the  other  tliree  form  a  conical 
mass,  thicker  outwardly.  The  club  is  compressed,  rounded.oval,  entirely 
comeoos  and  without  sutures  on  tbe  inner  side,  with  straight  or  curved 
sntaies  on  the  outer  side,  eyet  targe,  not  emarginate ;  the  protborax  has 
but  few  large  acute  tubercles  In  ftonl ;  the  elytra  are  punctured  in  rows, 
and  the  dedlvity  is  convex,  not  impressed  ;  the  lips  are  conjtiintly  rounded. 
The  flnt  and  second  ventral  segments  are  very  large,  the  others  very  short. 
Tbe  tiblK  are  only  slightly  dilated  and  scarcely  perceptibly  serrate. 
raoc.  AMEB.  PHiLoe.  soc.  xr.  96.  2t 
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t.  O.  rigidus,  n.  ep. 

Dork  brown,  aoinewbat  Bbiniag,  of  stout  cylindrical,  somewlut  ovftl 
form,  clothed  with  rather  long  erect  pale  brlstlea.    Prothorax  a  Uttlu  wider 
than  long,  convex,  anterior  edge  not  toothed,  disc  with  a  few  dUtant 
ncute  tubercles  in  ftont  of  the  middle,  sparaely  pnnctured  behind.    Elytra 
punctured  in  rows,  setlgeroua  panctures  of  the  Interspaces  very  small. 
Legs  and  antenne  jellow-brown  ;  club  oval,  b^ry,  sntures  curred,  sur- 
face rather  shining.    Length  1  mm. ;  .04  Inch. 
(^.  Front  with  a  small  rounded  polished  excavation. 
Canada,  flve  specimens,  Dr.  Horn.    Tliis  species  does  not  agree  Tery 
«atlstkctorily  with  the  descriptions  of  European  authors,  and  I  theroforv 
venture  to  describe  it  as  new. 
3.  a.  atriatultia  Hann.  Bull.  Mobc.,  1668,  386,  Alaska,  and 
8.  O,  robostus  EicbhoS;  Berl.  Ent.  Zeilscht.,  1871,  181,  Am.  bor.T 
are  unknown  to  me. 

Group.  IV.  TM>iei> 
The  species  of  this  group  are  of  cylindrical,  but  not  very  slender  fonn, 
and  are  easily  recognized  by  the  deeply  excavated  elytral  declivity,  which 
is  sharply  margined  and  acutely  toothed.  The  club  of  the  antenns,  as  in 
the  group  Xgltbori,  Is  entirely  corneous  on  the  Inner  face,  but  is  not  ob- 
liquely truncate  on  the  outer  face.  The  sensitive  surfhce  is  more  or  less 
distinctly  defined,  and  Is  divided  by  two  sutures  which  are  more  or  less 
curved  or  angulat«d  in  our  species,  but  are  described  in  some  European 
species  as  straight,  thus  showing  an  afflliation  with  DryoemU»of  the  prece- 
ding group.  The  tibin  are  coarsely  serrate,  and  the  tarsal  JointB  1-8  are 
rather  stouter  than  in  the  preceding  groups. 

Our  species  represent  but  one  genus,  which  may  be  divided  conveniently 
according  to  the  form  of  the  sutures  of  the  antennal  club. 
TOMIOU8  Latr. 

Sulurea  of  autennat  club  strongly  angnlated 3. 

First  suture  of  club  nearly  straight,  second  bl- 

slnuale 8. 

Sutures  of  club  nearly  straight 8. 

Sutures  of  club  regularly  curved,  not  angulated. .  0. 

3.  Margin  of  declivity  with  three  t«eth  betiind  the 

moat  prominent  one 1.  oaJUffraphus- 

Hargin  of  declivity  with  two  t«eth  behind  the 
most  prominent  one,  punctures  and  inter- 
spaces regular Q.  oaoosi^pbtia. 

Margin  of  declivity  with  two  t«eth  behind  the 
most  prMninent  one,  puncture*  and   inter- 

qiaces  confused 8.  oonfusus. 

Margin  of  declivity  witli  but  one  tooth  behind  the 

most  prominent  one 4.  plaatosraphus- 
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3.  Hu^  of  dedivltf  with  three  promiaeDt  teeth 

««chside 4. 

Hvgin  of  decHTity  with  but  two  prominent  teeth, 

the  poiterior  longer,  emarginate  Ht  tip 6.  emarffliiatuB. 

4.  Cusps  of  the  teeth,  separate,  acute 6. 

Anterior  teeth  nnlted,  front  coap  rectangular 0.  rectus. 

5.  Etytral  rtria  composed  of  larger  more  distant 

punctures 6. 

Eljtral  strin  composed  of  smaller  approximate 

pnnctnres.' 7.  ptni. 

6.  InteiBpaces  with   rows  of  dlslaut  punctures  ex- 

tending nearly  to  the  base 7. 

laterspaces  with  puncturas  only  near  the  decUvity         8.  liudsonioua. 

7.  Panctnres  of  strite  moderately  distant 9.  isterruptuB. 

"  "     more  distant 10.  tiidens. 

8.  Smaller,  last  tooth  small,  acute  11.  avulsus- 

Last  tooth  long  and  slender,  declivity  more  deeply 

concave IS.  latidens 

9.  Elytra  miire  densely  punctured,  and  scarcely  in 
rows,  posterior  declivity  less  concave,  with  the 

lower  tooth  long  and  prominent 13.  COUOlimuB. 

1.  T.  cttUisrapliuS  Germ.,  Ins,  Nov.  461 ;  BMtrlehui  txetu*  Bay, 
Joum.  A.C  NaL  Sc.  v.  3S5 ;  ed.  Lee.  ii.,  317 ;  Zimm.,  Trans.  Ent.  Soc. 
1866,  117;  1  Taraitvi  pramonui  EicbhofT,  Berl.  Ent.   Zcitscbr.   1867,  401. 

Atlantic  region,  as  far  west  as  New  Mexico,  The  nsual  size  is  6  mm. ; 
.20  Inch,  but  two  specimens  from  the  locality  last  mentioned  measure  6.4 
mm.;  .2S  inch.  The  sutures  of  the  club  reoemble  figure  I,  Fenari,  p.  44, 
and  are  quite  like  those  of  the  European  T.  gUnographut ;  which  differs 
by  its  larger  size,  more  coarsely  punctured  prothoraz,  and  especially  by 
having  but  two  teeth  on  the  edge  of  the  elytml  declivity  behind  the  most 
prominent  tooth. 

For  the  purpose  of  making  the  distinctions  between  the  species  mentioned 
below  more  intelligible,  I  will  describe  the  arrangement  of  the  teeth  in 
this  spedes.  In  which  the  number  is  greaieat.  The  declivity  is  deeply  con- 
cave, polished,  Bparaely  punctured,  and  the  prolongation  of  the  sutural 
stria  Is  well  impressed.  At  the  posterior  end  of  the  second  inlerspace  is  a 
small  cusp,  and  a  similar  one  at  the  end  of  the  third  interspace ;  these  two 
small  cusps  or  denticles  are  not  mentioned  in  the  synoptic  table  given 
above.  At  the  end  of  the  fourth  interspace  ts  a  large  conical  tubercle, 
which  in  this  species  is  but  sligbtly  connected  with  the  tubercle  of  the  fifth 
Interspace.  whieK  it  alwayt  th»  moit  promintnt.  Behind  this  prominent 
one  there  ore  in  the  present  spedes  three  acute  equidistant  teeth,  and  the 
apical  acutely  elevated  mai^.  The  disappearance  of  some  of  these  teeth 
in  the  fUlowing  spedes  is  produced  by  their  absorption  in  the  acute  ter- 
minal margin,  which  thus  becomes  longer,  so  that  In  T.  pint  It  extends 
around  fhlly  one-third  of  the  declivity. 
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The  dimensionB  and  relatjone  of  these  teeth  with  each  other,  and  the 
amuigeiDeDt  of  the  eutaree  of  the  aateniial  club  give  excellent  charactera 
for  the  discrimination  of  the  species  ;  and  I  hope  that  the  student  will  have 
so  difficulty  in  recognizing  those  I  have  admitted  In  this  memoir.  The 
ilescriptions  of  those  named  by  Mr.  Eichhoff  are,  however,  too  iadefloite 
for  me  to  venture  to  pronounce  with  certainty  upon  their  afflnitiei ;  they 
seem,  moreover,  If  I  may  Judge  from  the  short  diagnoses,  to  have  been 
unduly  multiplied  upon  individual  differences  of  slight  Importance. 

2.  T.  oaoographus  Lee.,  Tr.  Am.  Ent.  8oc.  1868,  163;  BoHriekut 
pinit  Zimm.  (nee  Say),  ibid,  147. 

Southern  and  Western  Stales.  Similar  to  the  preceding,  but  usually  of 
smaller  size,  (3.6-4  mm. ;  ,14^.16  inch);  the  cusp  of  the  second  interspace 
is  very  small,  nnd  tliat  of  the  third  is  wanting  :  that  of  the  fifth  is  com- 
|>reBsed  and  scarcely  more  prominent  than  that  of  the  fourth  inlerspacQ 
;ind  is  somewhat  connected  with  it;  there  are  bnt  two  teeth  between 
the  tooth  of  llic  Htlh  inter«])sce  and  the  terminal  acutely  elevated  margin, 
und  these  teclh  are  all  of  them  less  prominent  than  in  T.  ealligraphut,  in 
;4<>me  speclniens  (^),  but  equally  prominent  in  others,  9,  those  less  acute 
than  in  T.  enligraphun.  The  inlcrspaces  from  the  third  outward  are 
marked  eadi  witii  a  regular  series  of  punctures  behind  the  middle,  whereby 
it  differs  from  the  neM  species.  The  club  of  the  antenntc  Is  quire  similar  to 
tliat  ot  T.  eatligrapkfi: 

3.  T.  oonfusua,  n.  sp. 

Quite  like  T.  cacographu/,  c\cept  that  the  clytral  str!«  are  composed  of 
larger  and  more  transverse  puncturcw ;  the  punctures  of  the  interspaces  an 
very  distant  as  far  as  the  middle,  but  become  irregular  and  confhsed  ^rith 
the  sirite  behind.  The  teeth  on  the  margin  of  the  declivity  are  arranged 
just  as  in  T.  caeograpkui,  but  are  larger  and  slouter,  and  the  one  of  the 
flfth  interspace  tins  a  tendency,  to  become  curved  at  the  end.  The  club 
of  the  ontennte  as  in  the  two  preceding  species.     Length  4  mm.;  .16  inch. 

Southern  California  and  Arizona.     I  have  seen  but  three  specimens. 

4.  T.  ploatosraphus  Lee,  Tr.  Am.  Ent.  8oc.  1868,  163. 

Middle  California  and  New  Mexico  ;  two  specimens.  This  s|>edes  closely 
resembles  T.  confuiui  in  the  sculpture  of  the  elytra,  the  interstrial  punc- 
tures being  confused  behind,  but  on  the  inner  interspaces  from  the  third  U> 
the  fifth  there  are  no  punctures  e.ict'pt  near  the  declivity.  The  tooth  of  the 
tVmrtli  interB])ace  is  more  compressed  and  closely  united  with  the  very 
prominent  tonth  of  the  fifth  interspace,  which  is  cyllndtical  and  obtnse  ; 
tliere  is  but  one  tooth  t>etwccn  that  of  tiie  fifth  interspace  and  the  apical 
elevated  margin,  but  this  Is  large  and  conical.  The  sutures  of  the  antennal 
dub  are  very  strongly  angutatcd.     Length  4.S  nun.;  .18. 

5.  T.  emar^nattm,  n.  sp. 

Cylindrical,  shining,  blackish  plceous,  sparsely  clothed  with  long  yel- 
lowish liairs.  Head  granulated,  with  two  small  frontal  elevations,  the 
anterior  one  nctir  ihc  margin,  which  is  twinged  as  usual  with  short  yellow 
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hairs.  Ptothor&x  nearly  ooe-hklf  longer  thui  wide,  aides  ptimllel,  base 
broadly  roiiDded.  margined  only  near  the  side ;  anterior  half  of  disc 
asperate  with  granules ;  posterior  half  strongly  and  tolerably  densely 
ptmctared,  without  distinct  dorsal  smooth  space.  Elytra  with  striie  com- 
posed of  strongly  impressed  transverse  punctures,  Interspaces  wide,  1-7 
smooth  except  near  the  declivity,  where  there  are  a  few  punctures ;  outer 
inteiapMces  with  punctures  gradually  becoming  conl^ised  near  the  tides ; 
declivity  deeply  concave,  strongly  and  coarsely  punctured,  with  the 
Butural  Btria  deeply  impressed ;  the  teeth  of  the  second  and  third  inter- 
spaces  ore  small,  but  acute  ;  that  of  the  fourth  Is  larger,  conical  and  sab- 
acute  :  that  of  the  fifth  is  large,  compressed  and  emarginat« ;  the  inter- 
val between  it  and  the  apical  elevated  margin  is  wide,  and  in  some  speci- 
mens is  marked  by  a  single  indistinct  cusp  ;  the  apical  margin  is  long,  and 
its  anterior  angle  is  more  prominent  than  usual ;  tlie  sutural  angle  is 
slightly  prominent,  as  is  frequently  the  case  in  other  species,  a  character 
of  no  iaiportance.  The  sutures  of  the  antennal  club  are  nearly  straight, 
slightly  bent  forwards  at  the  sides.    Length  6.6  mm.;  .36  inch. 

Oregon.    Found  in  abundance  by  Lord  WalHingham. 

6.  T.  rectus,  n.  sp. 

This  species  resembles  the  preceding  in  form  and  color  ;  but  is  of  smaller 
size,  and  the  prothorax  is  less  deeply  punctured  behind,  with  a  distinct 
smooth  medial  space.  The  elytral  strix  and  interatrial  punctures  are 
similar,  hut  the  teeth  of  the  declivity  are  quite  different ;  the  cusps  of  the 
second  and  third  interspaces  are  small,  but  distinct  and  acute  :  that  of  the 
fourth  is  broad,  compressed  and  cloeely  united  with  tbatof  thefltlh,  which 
forms  a  prominent  tooth  at  its  posterior  extremity,  the  anterior  extremity 
of  this  conjoined  mass  is  not  acute,  but  barely  rectangular,  and  the  apical 
acute  margin  is  a  rather  large  acute  tooth.  The  body  is  thinly  clnthed 
with  longyellow  hair,  especially  in  fhint  and  behind.  The  antenna!  club 
is  marked  with  three  sutures,  the  first  and  second  curved  at  the  middle, 
bentforwanls  at  the  aide,  and  the  third  nearly  straight.     Length  4  mm. ; 

One  specimen.  New  Mexico  and  two  fh>m  Oregon.  I  should  consider 
these  as  iMidly  developed  specimens  of  T.  platlographtu,  except  for  the  dif- 
ferences in  the  antennal  club. 

7.  T.  pial  Harris.  InJ.  Ins.  ed.  ult.  p.  88,  f  4S ;  Lee.,  Tr.  Am.  Ent.  Soc. 
1868,  163;  BoitrieAu$ pint  Say,  Joum.  Acad.  Nat.  Sc  Phil.  v.  257;  ed.Lec. 
ii,  319;  T.  prt^friefui  Eichhoff.  Berl.  Ent.  Zeitschr.  IBOT,  401. 

The  elytral  strite  are  composed  of  small,  transverse  punctures;  the  inter- 
■paces  are  wide  and  flat,  and  are  marked  with  only  a  few  punctures  near 
the  declivity;  the  latter  is  deep,  strongly  punctured,  as  in  all  the  preceding 
species,  with  the  sutural  stria  deeply  impressed;  tlie  tooth  at  the  end  of  the 
second  interspace  la  small,  but  acute  and  distinct;  that  of  the  third  is  want- 
ing; that  of  the  fourth  and  fifth  are  acute,  and  connected  by  an  elevated 
ridge, behind  them  there  is  one  acute  compressed  tootli,  which  is  scarcely  less 
prominent,  and  this  Is  followed  after  a  narrow  Interval  by  the  apical  margin. 


,  Google 


SiJG  BCOUrTtDM.  [IMJodu. 

The  first  and  second  BUturea  of  the  antenn&l  dub  ue  biottdlr  curred  at  the 
middle,  and  beat  forwards  at  the  sides  as  in  the  preceding  spedes,  T.  r4etv$. 
Length  4  mm.;  .16  inch. 

Northeni  and  Western  part  of  Atlantic  district,  extending  to  Canada  and 
Hudson  Baj  Territory.  Harris,  who  is  good  authoritj  upon  Bay's  species, 
indicates  this  as  the  one  deacrilwd  by  tliat  author.  It  is  destructiTe  to 
Nerthem  pine  forests  in  the  same  manner,  but,  as  tkr  ss  observation  yet 
goes,  to  a  leas  extent  than  T.  eoMffraphut  is  lo  the  South.  I  have  there- 
fore felt  warranted  in  rejecting  Dr.  Zimmennann's  determination  of  Say's 
species,  and  have  applied  a  different  name  to  the  insect  which  has  caused 
so  great  destruction  to  the  pine  forests  of  the  Southern  States. 

8.  T.  hudsonlOUB,  n.  sp. 

Specimens  of  a  lai^r  size  (5  mm.;  .19  In.),  fVom  Hudson  Bay  Terri- 
tory have  the  elytral  strife  composed  of  much  larger  punctures,  than  in 
T.  pini,  and  the  tooth  of  the  fifth  interspace  has  a  tendency  to  become 
thiclcer  and  curved.  I  would  be  nDwilllng  to  designate  it  by  a  separate 
name,  were  it  not  that  thesntures  of  the  antennal  club  are  not  bent  forward 
at  the  rides,  but  are  nearly  straight. 

8.  T.  interruptuB  Lee.,  Tr.  Am.  Ent.  Soc.  1868.  164;  Eichhof^  Bert. 
Ent  Zeltschr.  1868,  374;  BoHriehut  int.  Haun.,  Bull.  Hose.  1832.  807. 

Alaska  and  Hudson  Bay  Territory.  The  teeth  of  the  margin  of  the  de- 
clivity are  arranged  aa  in  T.  pini,  and  hudtonieut;  the  stria  are  composed 
of  still  larger  ponctures  than  in  the  latter,  and  the  punctures  of  the  Inter- 
spaces extend  forward,  almost  to  the  base. 

10.  T.  tridens  Lee.,  Tr.  Am.  Ent.  Soc.  1868,  164;  Elchhof^  Berl.  Ent. 
Zeitachr.  1868,  374;  BoHriehai  tr.  Haon.,  Bull.  Hosc  1853,  8S7. 

The  scniellum  is  described  by  Eicbhoff  as  smootK  but  in  my  specimens 
itisaadistinctly  channeled  as  in  the  five  specimens  of  7*.  fnterruptiM;  asin 
ikctitlsin  all  the  preceding  species  except  T.ealUgraphut  and  tnarginatai: 
tbl«  channel  is  less  distinct  in  T.  plaitoffraphut  than  in  the  others,  but  at 
best,  is  an  illusive  character  of  bnt  little  worth. 

Alaska,  one  specimen.  Very  similar  to  T.  itU»rruptu$,  but  the  punctures 
of  the  elytral  strite  are  larger  and  more  distant,  and  those  of  the  interspaces 
nearly  as  large,  though  less  numerous.  The  head  is  more  finely  granulate, 
strongly  retuse  in  fhint,  with  a  broad  thinlal  groove.  This  character  is  prob- 
ably sexual  rather  than  speclflc. 

11.  T.  avulsus  Eichhc^  Beri.  Ent  Zeltschr.  1867,  402;  BotMehui  as. 
Zimm.,  Tr.  Am.  Ent.  Soc.  1868,  147. 

Southern  Slates.  A  much  smaller  species  (2.5  mm.;  .10  inch);  the 
elytral  stria  are  composed  of  close-set  quadrate  punctures;  the  Interspaces 
are  wide,  andasforastbesixthhaveonlyafew  puncturesnear  the  declivity; 
the  latter  is  more  abrupt  than  in  the  others,  and  nearly  perpendicular,  hut 
deeply  concave,  and  coarsely  punctured,  as  usual,  with  the  sutnral  stria 
deeply  Impressed ;  the  tooth  at  the  end  uf  the  second  luterapace  1b  small,  but 
well  defined;  that  of  the  third  is  wanting;  those  of  the  fourth  and  fifth  are 
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nniWd  b^  B  ridge,  the  uiglea  of  which  ore  very  little  prominent;  the  apical 
ridge  is  long,  and  between  it  and  the  last  mentioned  tooth  is  an  acute  tooth 
wUch  is  equally  prominent.  The  prothorai  Is  nearly  as  long  as  the  elytra, 
more  finely  and  densely  asperate  in  front,  and  more  finely  punctured  behind. 
The  sutures  of  the  antennal  club  are  nearly  straight. 

IS.  T.  latidetu  Lee,  Tr.  Am.  Ent.  Soc.  1874,  73, 

Caliromia,  atLakeTahoe;  Ur,  Crotch.  This  apecies  is  smaller  (3  mm.; 
.Hincb),  than  T.pini,&ai  of  moreslender  form.  It  is  easily  distinguished 
from  all  the  other  species  by  the  much  more  deeply  concave  declivity  of 
theelytra:  the  cusp  of  the  second  interspace  is  acute;  the  teeth  of  the  fourth 
and  fifth  are  united  togeiber.  forming  a  ridge  which  has  three  distinct 
cusps,  of  which  the  middle  one  is  more  prominent;  the  tooth  t)c- 
tweea  this  ridge  and  the  terminal  margin  is  unusually  prominent.  The 
stria  are  composed  of  deep  close-set  punctures,  and  the  interspaces  are 
marked  with  rows  of  small  punctures.  The  sutures  of  the  antennal 
club  are  nearly  straight 

18.  T.  ooQoiDDUS  Lee.,  Tr.  Am.  Ent.  Boc.  1868,  164;  Bo»lri«hu4  eone. 
Hann.,  Moec.  1802,  338. 

ATaAtt,  three  specimens.  Length  4.2  mm.;  .17  inch.  A  very  distinct 
species,  with  the  elytra  confusedly  punctured;  tliedecllvity  oblique,  nearly 
Bat,  punctured,  with  the  sutural  stria  scarcely  distinct;  the  teeth  are  but 
three  each  side,  of  which  the  anterior  one  is  small,  and  tbe  third  longer 
and  larger  than  the  second. 

Group  V.     HIeraeMM. 

ThefunicleoftheantennKiaS-Jointed,  the  outer  Joints  broader;  the  club 
is  pubescent  and  usually  marked  with  sutures  on  both  rides,  as  in  the  group 
Oorthyti.  but  tbese  sutures  are  usually  very  much  curved,  though  some- 
times nearly  stralghl ;  the  basal  joint  is  long,  and  in  one  sex  is  fringed 
on  the  front  margin  with  very  long  hairs ;  the  eyes  are  transverse, 
coarsely  granulated,  either  distant  or  contiguous  beneath.  The  protbo- 
raz  is  produced  over  the  head,  rounded  and  asperate  in  front,  and  its 
anterior  opening  is  very  oblique  as  in  most  Fitj/ophthori.  The  elytra 
are  usually  punctured  in  rows,  convexly  declivous  behind,  then  con- 
cave near  the  tip,  and  sometimes  asperate  with  small  granules ;  the 
suture  is  produced  into  a  sharp  point,  except  In  T.  fimbrieomU.  The  tibite 
are  compressed,  armed  with  a  terminal  hook,  outer  edge  acute,  not  at  all 
toothed  <or  but  slightly  so  in  X.  rudi«),  and  fringed  with  long  hair;  the 
fh>nt  pair  are  as  broad  at  base  as  at  tip ;  the  joints  of  the  tarsi  1-S  are 
nuher  stout  In  all  the  species  eioept  If.  hirUlCa,  where  they  are  longer  and 
more  slender,  the  fourth  joint  is  small,  and  the  fifth  long,  slender,  with 
divergent  simple  clarws.  Although  important  structural  differences  are 
seen  In  the  species,  t  regard  them  as  constituting  hut  two  genera.  This 
group  is  excellentiy  defined  by  the  6-joinled  fVmicle,  and  the  broad  parallel 
front  tibia. 
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<.:iub  pubescent  aud  annulsted  on  both  Bidee,  outer  Jolols 
of  Amicle  slightly  broader,  not  (Hnged ;  elym 
aculeate  at  lip MIORAOIS. 

Club  sparsely  hairy,  corneous,  without  sutures  od  upper 
surface ;  with  two  indistinct  sutures  on  the  tower 
surface :  outer  Joints  of  funicle  transveraely  pro- 
duced, fHnged  with  long  hairs  ;  elytra  not  aculeate.  THT8ANOB8. 

MIOBAOIS  Lec.» 

Sutures  of  club  forming  narrow  curves 2. 

"  "  "       broad  curves 4. 

"  "  "       MCBrly  straight 6. 

2.  Eyes  distant  l>eneatl) 8. 

Eyes  contiguous  beneati),  flytra  more  finely  punctured, 

clothed  with  very  short  stout  hair 3.  nanula. 

3.  Elytra  nearly  glabrous I.  suttirallB. 

"    clothed  with  shoH  stout  hair 3.  aouleata. 

4.  Elytm  nearly  glabrons,  with  rows  of  coarse  punctures, 

asperate  near  the  tip 4.  rudia. 

n.  Elytra  sparsely  clothed  with  long  hair,  punctured  In 

rows,  asperate  behind 6.  hirtell&. 

1.  M.  auttiralls  Lcc,  Tr.  Am.  Ent.  8oc,,  1808,  105. 

Illinois,  boring  in  the  branches  of  Sanlhoxylon,:  Or.  Henry  Shimer. 
The  club  of  the  antennfe  is  more  than  one- half  longer  than  wide;  the  gular 
space  between  the  eyen  is  wide  ;  the  punctures  of  the  elytra  are  fine  and 
arranged  in  numerous  distinct  rows  ;  there  are  a  few  short  hatrs  near  the 
tip  in  some  specimens,  but  in  others  even  these  are  wanting.  Length 
a.Smm.;  10  Inch. 

2.  M.  aotdeata  Lee.,  ibid.  ISW,  165. 

Vit^nia,  one  specimen.  The  antennal  club  is  of  the  same  form  as  In 
M.  Kuturalii,  and  the  eyes  are  as  widely  separated  below ;  the  elytni  are 
clothed  with  short  sub-erect  yellowish  haiis,  which  are  slightly  clavate  ; 
the  punctures  are  larger  and  denser  than  in  the  preceding,  and  not  ar- 
ranged distinctly  in  rows,  though  owing  to  the  manner  in  which  the  short 
bristles  are  placed  the  interspaces  are  feebly  indicated.    Lengtli  2.7  mm.; 

3.  M.  nanula  n.  sp. 

Slender  cylindrical,  much  smaller  and  narrower  than  the  other  species, 
brown ;  antenna;  reddish  .brown,  with  the  first  joint  IHnged  with  long 
hair  ;  club  but  little  longer  than  wide,  sutures  forming  less  narrow  curves. 
Eyes  contiguous  beneath;  prothorsx  one -huJf  longer  than  wide,  nearly 
opaque,  sparsely  and  finely  granulate  behind,  osperati'  with  small  acute  dia- 
tant  tubercles  in  front ;  very  Ihinly  pubescent,  with  short  erect  hair, 
especially  towards  the  sides.     Elytra  somewhat  shining,  feebly  and  indis. 

•  I  tiave  In  ttie  synopsis  InoorreoU;  dcmrlbtd  the  ftmlnle  uh  o-jolnteil. 
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tinctly  punctured,  with  numerouB  rows  of  Bbort  pale  bristles ;  posterior 
decUvitj  coDTex,  sutural  point  small,  lees  promiDent  than  in  the  otlier 
species.     Length  1.7  mm. ;  .07  inch. 

Haulover,  Florida ;  Feliruary,  Mesare.  Hubbard  and  Schwarz.  One 
specimen.  The  eyesaremorecoaraely  gran ulaled  than  in  tbeotlierspecieB, 
and  there  is  no  gular  space  between  them. 

4.  M.  rudis,  n.  sp. 

Cylindrical,  proportioned  like  M.  tvtitraUt,  nearly  black,  rather  shining, 
anlennffi  reddish -brown,  auturea  of  the  club  forming  broad  curves;  first 
Joint  with  a  tuEl  of  hairs  near  the  lip.  Head  very  deeply  eicavated  (almost 
as  in  X^Ii>fflrut(f);  eyes  widely  dislanl  below.  ProthoraxsomewhatloDgcr 
than  wide,  broadly  rounded  in  front,  sides  parallel  behind;  surface  sparsely 
granulate  behind,  rough  with  numerous  tubercles  in  front.  Elytra  scarcely 
pubescent,  nignaely  punctured;  punctures  large,  arranged  in  appro:(imaie 
rows;  interspaces  rough  with  small  acute  tubercles  on  the  declivity  which 
is  convex,  except  near  the  tip,  which  la  concave;  sutural  point  well  de- 
veloped.    Length  2.5  mm.;  .10  inch. 

Detroit,  Michigan;  Messra- Hubbard  and  Schwarz;  one  specimen.  The 
tibi»  are  feebly  toothed  on  the  outer  edge. 

5.  M.  hlrtellus,  n.  sp. 

Cylindrical,  of  the  same  form  as  if.  suturali*.  dark  brown,  thioly  pubes- 
cent with  fine  yellowish  sub-erect  hair.  Head  flat,  witha  frontal  tuft  of  hair; 
eyes  widely  separated  beneath.  Antcnns  with  the  scape  more  densely 
fringed  than  usaal;  club  small,  rounded;  sutures  nearly  straight.  Pro- 
thorax  longer  than  wide,  nearly  semicircular  in  front,  densely  but  finely 
granulate  behind;  aspemt«  with  numerous  sharp  tubercles  in  tVont.  disc 
feebly  impressed,  and  more  haiiy  each  side  of  the  median  line  behind  the 
middle.  Elytra  nigosely  punctured;  punctures  arranged  in  rows;  de- 
divitj  rough  with  small  tubercles;  convex,  sutural  point  prominent 
Lengths.?  ram.;  .11  inch. 

One  specimen  fh>m  Southern  California,  collected  by  Hr.  Hardy  and 
kindly  given  me  by  Dr.  David  Sharp.  The  tarsi  are  longer  and  more 
slender  than  in  the  other  species. 

THTSANOBS  n.  g. 

This  genus  is  allied  to  Mieraei*;  the  front  libiw  are  of  the  same  parallel 
form,  as  wide  at  base  as  at  tip,  and  not  serrate  on  the  outer  edge;  the  an- 
tennrn  are,  however,  quite  different;  the  scape  is  fringed  as  in  Mieracit; 
the  first  Joint  of  the  fHinicle  is  longer  than  wide;  thicker  at  the  extremity; 
the  remaining  five  Joints  are  very  distinctly  separated,  and  become  rapidly 
wider  and  transverse,  by  being  prolonged  al  the  upper  side;  they  are  also 
fringed  with  very  long  hair;  the  club  is  elliptical,  compressed, rather ahinlng, 
sparsely  hairy,  without  distinct  sensitive  surface;  without  sutures  on  the 
inner  face,  with  two  indistinct  sutures  on  the  outer  face,  of  which  the  lower 
one  seems  straight,  and  the  distal  one  curved.  The  eyes  are  large,  trans- 
verse, coarsely  granulated,  and  not  emarglnate;  they  are  separali'd  beneath 
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by  a  wide  guUr  space.    The  flrat  and  Mcond  Tentral  vegmenU  &ie  vvry 
large,  the  others  sliort. 

1.  T.  fLmbrloorois,  n.  ap. 

Sicader,  cylmdrical,  yellowish  brown.  Head  ((^)  sblnlng,  flattened, 
with  a  small  fovea  on  the  vertex.  Protborax  longer  than  wide,  sparsely 
asperate  in  front  and  slightly  hairy,  then  not  densely  punctured  for  a  short 
distance,  and  aearly  smooth  behind  the  middle,  and  at  tbe  eldes.  Elytra 
with  rows  of  small  punctures;  punctures  of  tbe  interspaces  smaller  and 
more  distant,  and  from  them  proceed  sbort,  clavat«,  pale  bristles  in  regular 
rows;  declivity  convex,  not  at  all  impressed  or  retuae,  sutural  line  very 
slljjht.  The  eyes  are  transverse,  slightly  cmarglnate  and  coarsely  granu- 
lated. Front  tibis  broad  (h>m  the  base,  sides  parallel,  outer  edge  acute,  not 
serrate.    Length  1.8  mm. ;  .073  incb. 

Lancaster  County,  Pennsylvania.  Abundant  in  twigs  of  hickory;  easily 
recognized  by  tbe  characters  given  above.  Tbe  first  and  second  ventral 
segments  are  each  as  long  as  tbe  others  united;  third,  fourth,  and  flfXh  short, 
equal,  last  dorsal  slightly  visible  from  beneath.  The  bristles  are  not  stnate 
as  in  Hypothtnemm,  but  finely  granulated. 

Tribe  II.     hvolttini. 

The  spedee  of  this  tribe  are  easily  known  by  tbe  peculiar  coafortnation 
of  tbe  ventral  sur&ce,  which  is,  namely,  flattened  or  concave,  and  obliquely 
ascending  itota  the  posterior  end  of  the  first  segment  to  the  fifth  ;  the  flnit 
and  second  segments  are  closely  connate,  and  the  other  three  are  tepaimted 
by  straight  sutures,  about  equal  in  length,  and  united  are  hardly  longer 
than  the  oblique  part  of  the  second  segment  The  antennal  club  is  pubes- 
cent on  both  sides,  nearly  solid  and  marked  with  indistinct  but  strongly 
curved,  or  rather  angulaled,  sutures;  the  scape  Is  short,  the  first  Joint  of 
tbe  funicle  rounded,  tbe  remaining  joints  (fire  in  number)  closely  united 
forming  a  pedicel  to  the  club.  The  thighs  are  stout,  the  tibiis  rather  broad 
and  compressed;  the  fhtnt  pair  are  not  serrate  on  the  outer  edge,  which  is 
quite  sharp ;  the  outer  apical  angle  is  armed  with  a  long  curved  hook,  and 
the  inner  angle  is  nearly  rectangnlar  but  not  armed  with  a  spine  ;  the  outer 
margins  of  the  middle  and  hind  tiblce  are  feebly  serrate,  they  arc  truncate 
at  tip,  and  armed  with  two  spines  or  spura  at  the  ouUr  angle,  and  a  much 
smaller  spine  at  the  inner  angle  ;  the  tarsi  are  slender,  as  long  as  the  tibis  ; 
the  third  joint  is  deeply  bilobed,  tbe  fourth  small,  the  fifth  long,  with 
simple  divei^nt  claws. 

The  side  margin  of  the  prothorai  is  distinctly  defined,  a  very  rare 
character  in  Bhynchophora,  and  tbe  ftt>nl  coxte  are  separated  by  tbe  pro- 
sternum,  which  is  very  short  in  fhint  of  the  cox».  In  some  ot  the  species 
the  ventral  segments  of  the  r^  are  ornamented  with  spines,  or  acute  tuber- 
cles sDCh  as  have  been  already  mentioned  In  Procterti*  <p.  313)  and  Pla- 
typus  (p.  848). 

But  one  genus  represents  tbls  tribe. 
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SOOLTTCrS  OUT. 

The  DMne  of  tblt  genus  was  flnt  proposed  by  Oeoffroy  in  17<B ;  bat  for 
nwoDs  which  I  hare  given  In  det&il  elsewhere,*  I  prefer  lAAag  Olivier, 
1T89,  Ibr  its  Drst  proper  tise  In  Zoologjr.f 

Eirtra  with  disUect  strlK  of  close-set  punctures. ...  2- 

Ei;Cnt  with  nnmerons  rows  of  punctures 8 . 

3.  Btric  deep,  loterspsces  narrow  with  single  rows 

of  fine  punctures  Itearing  short  balrs  ;  (abdo- 
men of  (f  with  several  spines) 1.  quadrlsplnoflufl. 

Strife  less  deep,  interapacea  wider,  with  single 

rows  of  One  punctures  :  (abdomen  of  Irath 

sexes  without  spines,  coarsely  punctured) ....  S.  titgi. 

Stria  liardly  imprewed.  Interspaces  wide,  with 

single  rowB  of  flnc  punctures  ;  (atxlomen  t^ 

with  one  spine  at  the  middle  near  the  base) . .  8,  unlspinoflUS. 
Stris  hardly  imivessed,  inierspacea  wide  towards 

the  BUturo  with  confused  small  punctures ; 

(abdomen  finely  punctured,  third  and  fourth 

ventisl  segments  with  very  small  tubercles  at 

the  hind  margin) 4.  oaltfomlous. 

8.  Elytra  nearly  gkbrooe 4. 

Elytra  clothed  with  long  fine  erect  liaitv 6.  mutloue. 

4.  Abdomen  sparsely  punctured 6. 

Abdomen  densely  punctured,  anterior  bee  of  de- 

cltvlty  large,  perpendlcniar,  ata^tined 0.  pr»oep8. 

5.  Pnnetaica  of  elytra  not  larger  towards  the  base..  O. 
Pnuctnree  of  elytim  lar^rond  somewhat  scabrous 

lowBidi  tlie  base 7.  Bubaoaber. 

t.  Second  rentrsl  segment  not  tnbercntate 8.  snloatus. 

Secxmd    ventral  segment  with  a  small    apical 

tubercle O.  Ten  trails. 

1.  a  quadrlsplnoeus  Say,  Joum.  Ac.  Nat  Be.  Phils.  Ul,  828.  C<j^); 
ed.  Lee.  U.  182;  Lcc..  Tr.  Am.  Ent.  Soc.  1868,  165;  8.  carya  Rliey,  Prairie 
Farmer.  Febr.  1867;  Walsh,  Practical  Entomologist,  11.  G8i  Lee.,  Tr.  Am. 
Ent  Soc  (9)  1868.  ie«i  Riley,  Noxious  Ins.  Missouri,  (1873)  v,  108. 
(cf.  9):  8.  mutieui  t  Chapuls,  (nee  Say,)  Mem.  Boc.Itoy.  Sc  LlSge,  1809. 

(f .  Head  flat  longitudinally  finely  acicuUte,  fringed  with  long  curled 
hairs:  anterior  part  of  ventral  declivity  very  deeply  concave;  the  margin 
is  acute,  subsinuaie  and  mora  or  less  angulated  at  the  middle;  the  concave 
&ce  of  the  second  segment  Is  mora  or  less  carinate.  and  nearly  smooth;  the 

•Od  some  ohsn^M  In  the  nonsnalatnre  ol  North  Amarlcao  Coloeoptera. 
wblch  h>Te  been  reeeatly  proposed.    Canadian  Enlomoloslst,  U74.  p.  185, 

t  The  tBble  of  Bpeelea  tn  my  memoir  (Trans.  Am.  Ent.  Soc.  166R.  16S,)  need* 
some  modlOoMlon  onacoonDlot  tha  dlicoverr  o(  additional  ■paoles,  and  the 
■eznal  cbaractera  ofiome  of  those  already  described. 
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Inlentt  aogles  are  sHglitlj  produced  into  short  ipineBj  the  next  segment  haa  . 
three  spines,  which  ftre  eometimee  very  long,  sometimes  short;  the  fourth 
segment  is  coDcaTO,  rounded  and  strongly  margined  behind,  sparsely  punc- 
tured, and  has  a  more  or  less  distinct  tuliercle  At  the  middle  of  the  hind 
margin;  the  fldb  stfgment  is  very  short,  and  retracted,  visible  only  from 

$.  Head  less  flattened,  punctured  at  the  sides,  aciculate  only  at  the  tnid- 
dle,  thinly  clothed  wilh  long  hair;  anterior  face  of  ventral  declivity  flat- 
tened, margined,  nearly  perpendicular,  sparsely  punctured;  remsiuiDg  seg- 
menta  flat,  strongly  punctured;  fltlh  rounded  behind,  as  long  as  the  third  and 
fourth  united. 

New  Tork,  Georgia,  Eanaas,  Missouri;  for  an  excellent  series  bred  from 
hickory  trees,  I  am  indebted  to  Ur.  Riley.  Length  4-5  mm.;  .10 -.20  inch. 

2.  S.  fo(ri  Walsh,  Practical  Entomologist,  ii,  S8,  (^,  $);Lec,  Tr.  Am. 
Ent.  Soc.  186S,  166. 

ij'.  Head  Battened,  punctured,  densely  clothed  with  long  erect  hairs; 
ventral  surface  strongly  punctured,  more  sparsely  in  front;  declivity  mar- 
gined, nearly  perpendicatar;  fifth  segment  as  long  as  the  tliird  and  fourth 
longitudinally  impressed, 

$ .  Head  more  convex,  less  hairy;  the  ventral  segments  more  strongly 
punctured. 

IIHnots,  one  pair.  Length  G.Smro,;  .33  inch.  Depredates  upon  beech 
trees,  according  to  Mr.  Walsh. 

8.  S.  unlsplnosiu,  o.  sp. 

Cylindrical,  shining  black,  bead  acicula(«,  thinly  clothed  with  long  erect 
hairs.  Prothorax  a  little  longer  than  wide,  sides  rounded  and  feebly  con- 
stricted in  ftont,  finely  and  not  densely  panctured.  Elytra  with  feebly  im- 
pressed striie  composed  of  small  punctures;  interspaces  with  single  rows  of 
much  smaller  punctures.  Ventral  declivity  feebly  punctured;  anterior 
edge  somewhat  prominent,  but  obtuse  at  the  middle;  along  obtuse  spine 
projects  from  the  middle  of  the  nearly  perpendicular  face;  filth  segment 
hardly  longer  than  the  fourth,  concave,  rounded  and  strongly  margined 
behind.    Length  2.8-2.7  mm.;  .0fl-.13inch. 

Two  specimens,  Oregon.  The  head  is  more  flattened  in  one  than  in  the 
other,  but  I  observe  no  other  indication  of  setual  difference.  The  antennie 
are  ferruginous,  and  the  tarsi  brown,  as  in  the  other  specieB  of  the  genus. 

4.  8.  oalUOnOoue  Lee,  Tr.  Am.  Ent.  So:^  1866.  166. 

One  cf,  California;  Hr.  A.  Hurray.     Length  4.S  mm.;  .18  inch. 

8.  S.  mutlotia  Say,  Joura.  Ac.  Nat.  8c.  Phila.  Hi,  828;  ed.  Lee.  ii.  182; 
Lee.,  Tr.  Am.  Ent  Soc.  1868,  166. 

Pennsylvania,  one  (^.  Earily  known  by  the  elytra  with  numerous  rows 
of  strong,  bnt  distant  punctures,  which  bear  long,  erect,  soft  balrs.  Head 
flat,  flnely  actculate,  sparsely  fringed  with  long  hair.  Ventral  surface 
sparsely  punctured;  declivity  oblique,  mat^lned;  flflb  segment  triangularly 
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impreeaad  and  deoselj  Mnged  with  long  hair  behind.    Length  8.8  mm. ; 
.15  inch. 

6.  S.  preeoeps,  n.  sp. 

CflindriCkl,  lilack,  Bhiaing,  head  thinly  clotlied  with  loag  erect  hdr,  pro- 
thorax  scarcely  longer  than  wide,  sides  rounded  in  front  and  feebly  om- 
stricted;  surface  deeply  but  finely  and  diaiantly  punctured.  Elytra  witli 
nnmerous  rows  of  rather  distant  punctures,  and  showing  some  traces  of 
very  line  strite;  ventral  surface  strongly  punctured  in  front,  densely  and 
flncly  behind;  declivity  large,  perpendicular,  acutely  marglnale;  second 
ventral  segment  fidntly  carlnate  near  the  tip;  filth  veniial  con  cave,  strongly 
margined,  as  long  as  the  third  and  fourth  united.  Length  3  mm. ;  .12  inch. 

California,  Calaveras;  Mr.  Crotch.  The  head  of  the  cJ'  b  more  flattened, 
more  distinctly  aclculate  and  leas  punctate  than  In  the  9  >  *°^  '^  »1^  n:orc 
hairy.    Otherwise  I  observe  no  sexual  diSerencce. 

7.  8.  subsoaber,  n.  sp. 

Cylindrical,  black,  shining,  head  thinly  clothed  with  erect  hairs,  finely 
acicalate  iKhind,  punctnlate  in  fVont.  Prothorai  a  little  longer  than  wide, 
sides  feebly  narrowed,  and  slightly  cooatricted  in  fh)nt;  apical  margin  and 
sidea  distinctly  punctured,  disc  tieliiod  obsoletely  punctnlate.  Elytra  with 
the  suture  more  deeply  c:>ncave  towards  the  base  than  usual;  marked  with 
bhit  traces  of  etris,  and  rows  of  punctures  which  are  very  small  behind, 
bot  become  larger  and  elevated  into  granulea  near  the  base;  the  apical 
margin  is  concave,  and  densely,  rugosclv  punctured  as  usual,  and  wry 
feebly  serrate.  Ventral  declivity  flat,  oblique,  scarcely  concave,  feebly 
puncture<l,  anterior  margin  Ane,  not  prominent;  flClh  segment  longer  limn 
tbe  third  and  fourth  united,  slightly  concave;  posterior  margin  acutely 
promiDenl.    Length  4.2  mm.;  .17  inch. 

Vancouver  Is'and,  Oregon  and  Califbmia;  throe  specimens  without  sexual 
differences. 

8.  B.  suloatus  Lee.,  Tr.  Am.  Ent  Soc.  1868,  167. 

One  specimen,  New  York.  The  rows  of  punctures  are  alternately  very 
slightly  larger,  so  that  In  certain  ligbli  there  are  feeble  indications  of  slrite, 
bat  they  are  not  coarwr  near  the  base.    Length  8.7  tnm. ;  .16  inch. 

«.  S.  ventmUa  Lee,  ibid.  1868,  167. 

Waabington  Territory,  George  Glbt».  Blrallar  in  sculpture  to  8.  tateatan, 
but  the  ventral  declivity  is  larger,  the  second  segment  is  armed  behind 
iritb  an  scute  compressed  tubercle,  and  the  third  and  fourth  segments  are 
more  flattened,  and  less  spaniely  punctured  ;  the  fifth  segment  is  as  long 
as  the  two  preceding  united,  concave,  with  reflexed  posterior  margin. 
IjSngth  4  mm.;  .16  iocb. 

Tribe  III.     BTi.l'BaiNi. 

In  this  tribe  the  bead  is  exposed,  not  covered  by  a  prolonjpMion  of  the 
prothorai ;  the  latter  is  truncate  In  ftnol  or  but  slightly  rounded,  and  not 
differently  sculptured.    The  nntennm  vary  in  form  according  to  the  group, 
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and  In  HylatUt  anume  veiy  much  tlie  same  form  ks  [d  Cottonidm,  to 
which  some  of  lUese  iusecU  bear  a  atroDj;  n.-Heiiililaace.  Tliey  may  be  dts- 
lingaisbod,  bowerer,  b;  the  compreased  and  Berraie  or  splnuloee  tibis. 

The  third  Joint  of  the  tarst  la  ftequenily  dilated  and  bllobed,  and  the 
fourth  joint,  leas  conapicuoua  tban  in  the  preceding  tribes,  ia  aometlmes 
quite  indistinct.  The  first  and  second  ventml  segmenta  are  always 
separated  by  a  well-defined  atraigbt  suture,  more  deeply  impressed  than  io 
Tomieini. 

The  prothorax  is  bisinuate  behind,  with  a  well  defined  antescutellar 
angle  in  some  of  the  species  of  all  the  groups  except  Hglaitei.  They  thua 
manifest  a  tendeacy  to  the  Anthribida  (Choragu*,  &&>,  as  BylatUt  does 
towards  tbe  Co»»oaida. 

In  several  genera  tbe  front  coxe  are  separated  by  tbe  praelemum,  and 
in  Dtndroetonu*  and  tbe  allied  European  genera  Bylwrgtu  and  Blatlopha- 
gtu  the  second  and  third  ventral  sutures  are  curved  Iwck  wards  at  the  sides. 
In  HyUutM  the  proetemum  is  deeply  excavated  for  tbe  reception  of  the 
short  beak.  In  all  these  diaractera  resemblances  are  seen  to  diffcreot 
tribes  of  OmrevUoniAm. 

Our  genera  indicat«  tbe  fbllowlng  groups : 
Club  oval,  annulated,  scarcely  compressed a> 

"    strongly  compressed,  not  annulated,  pubescent  on  both 

sides FOI  jKrapkl< 

3.  Joints  of  club  separated PbisMvlbt. 

"  "    closely  connate,  aa  usual s. 

8.  First  and  fifth  ventral  .segments  elongated,  scntellum  not 

depressed *- 

Ventral  segments  nearly  equal  and  scutellumdepressed....       Hylntvi- 

4.  Prostemum  very  short,  ftinlcle  with  fewjolnta Crj^tarmi^ 

Prostemum  excavated  ;  funicle  7-Jointed HylSMtea. 

Group  I.     rMjcraphl. 
This  group  Is  snfflclently  defined  by  the  club  of  the  antennm  being  large, 
Strongly  compressed,  pubescent  and  sensitive,  and  without  sutures  on  both 
sides,  and  by  the  antenna  being  inserted  as  usual  at  the  sides  of  llie  front. 
Tbe  tiblfe  are  broadly  dilated,  obliquely  ronnded  at  the  apex,  and  finely 
ssrrate  ;  tli't  third  Joint  of  the  tarsi  is  not  bilobed,  and  the  fourth,  though 
Bmall,  is  distinct.     Tbe  basal  margin  of  the  elytra  Is  acute  and  serrate. 
Two  genera  occur  in  our  fituna  : 
Eyes  slightly  emarginate,  funicle  attached  at  tbe 

side  of  the  club,  outer  Jobils  slender OHBAMBSTJ8. 

Eyes  completely  divided,  funicle  attached  at  tbe 

end  of  tbe  club,  outer  Joints  gradually  stouter  POLTO-RAfHlTS. 

OHRAMBStrS  Lee. 

Wutpalopharwi  Chap. 

B^y  stout,  oval,  convex,  clothed  with  small  scales  and  stoat,  erect 

bristles,  which  are  not  striate  aa  in  Ugpothtnamui  hitpidutat  (p.  355j. 
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Head  but  Blightly  prolonged  in  front  of  the  eyea,  which  Are  large  tmns- 
veree,  rather  flaely  granulated,  slightly  emargmale  at  the  insertion  of  the 
aoteatue.  ADtennte  ioserled  at  the  eldes,  scape  luag,  slender,  curved, 
fiioicle  5-Jointed,  first  juiat  stouter,  a  Utile  longer  than  wide  ;  3-5  slender, 
closety  united,  aitached  to  the  side  of  ibe  club,  which  is  very  large  and 
strongly  campreaaed,  pubescent  on  both  sides,  not  marked  with  sutures ; 
the  lower  edge  is  nearly  etnught,  the  upper  U  curved  and  sinuate,  and 
each  end  la  obtusely  rouuded.  Ventral  surface  moderately  convex,  sutures 
stiaigbt,  well  impressed,  flnt  and  second  segments  a  little  longer.  Tibi» 
dilated,  Snely  serrate  on  the  outer  side  and  at  the  tip,  which  la  broadly 
roundedi  apical  spine  at  the  inner  angle  short ;  tarsi  with  Joints  1-3  short, 
fourth  small,  but  dlstiact ;  fifth  as  long  as  the  others  united,  with  large 
simple  divergent  claws. 

Bristles  long,  Boales  of  elytra  spaiBe 1.  ioorlsB, 

Brisiles  short,  scales  dense 3.  Ohapulsii. 

1.  O.  looris  Lee,  Tr.  Am.  Ent.  Boc.  1808,  168 ;  BkopatopUurui  Lt- 
eonUi  Chapnis,  Mem.  Soc.  Roy.  8c.  Li%e,  1869. 

(^.  Head  deeply  concare. 

¥ .  Head  flattened,  with  a  feeble  curved  impression. 

Middle  and  Western  3:.ates,  ia  hickory  twigs.  The  present  is  an  excel- 
lent example  of  the  uncertainty  of  entomological  descripaoas.  In  the 
memoir  above  cited,  I  described  the  funicle  as  having  but  one  distinct 
Joint,  "the  remaining  Joints  are  obsolete,  and  viBible  only  as  a  trarneous 
ridge  on  the  upper  edge  of  the  base  of  the  club,"  which,  in  foe:,  was  the 
appearance  presented  by  all  the  specimens  in  my  cabinet.  But  on  receiv- 
ing the  memoir  of  my  friend.  Dr.  Chapuis,  suspecting  that  I  might  have 
made  an  error  by  neglecting  to  observe  the  antennte  in  all  directions,  I  re- 
laxed some  specimens,  and  was  greatly  pleased  to  And  that  the  very  extra- 
ordinary character  upon  which  he  had  founded  RhopalopUunu  realty 
eiis'.ed  in  my  species.  The  other  characters  given  in  my  delaiied  descrip, 
tiOD  above  cit«d  are,  however,  so  characteristic,  that  the  genus  might  have 
been  recognized,  without  reference  to  the  antcnnal  funicle;  apart  of  the 
body,  which,  as  I  have  said  above.  I  believe  U>  be  of  but  little  valu'^  in  the 
cbwsification  of  these  insects.     Length  1.5  mm, ;  .06  Inch, 

3.  O.  OhaptiisU  n.  sp. 

Oval,  robust,  convex,  black,  with  the  anlenn«  testaceous,  precisely  as  in 
O.  ieoria,  and  differing  fi^m  it  only  by  the  interspaces  of  the  elytra  being 
densely  clothed  with  small  thick  sulos,  and  single  rows  of  rather  short 
bristles,  and  by  the  strite  being  narrower  and  Uneiy  crenulatc,  instead  of 
coarsely  punctured.    Length  1.5  mm.;  .06  inch. 

One  1^  Louisiana.    The  front  is  triangularly  flattened  and  marked  with 
a  Sne  curved  line,  at  the  middle  of  which  is  a  small  transverse  fovea. 
POLTaRAPHUS  Er. 

In  this  genus  the  body  is  less  r.>bnst,  and  of  the  usual  cylindrical  form, 
narrowed  in  ftont,  and  rounded  twhind,  as  seen  in  JSjrtMs'nui.     The  eyes 
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are  dlvideil,  a?id  the  parts  connected  by  a  sRioo:h  eorneouB  line.  The 
scape  of  ihc  antennie  is  lung  and  strongly  claviile ;  tbe  funicle  is  5- 
jointed,  the  first  Joint  stout,  as  long  us  tbe  others  united  ;  S-5  gradually  in- 
crcasiog  in  thickness,  short,  closely  united,  forming  a  con  leal  mass,  to  which 
the  club  is  attnched  at  the  upper  extremity  of  its  base  ;  tbe  latter U strongly 
compressed,  pubeseent,  and  without  autures  on  bolh  sides  ;  oral-poiDted. 
with  the  lower  sid?^  less  curved  than  the  upper,  and  broader  at  the  base 
than  towards  the  tip,  so  as  to  be  slightly  securiform.  The  elytra  are 
TUgoselj  punctulate,  scarcely  striate,  clothed  Kith  small  stout  scales,  and 
w!:h  rows  of  scarcely  longer  erect  bris'.les.  The  ventral  segments  are 
nearly  equal,  hut  the  ttrst  and  fiflli  are  a  little  longer.  The  tibiee  are  mod- 
erately dilated  with  three  or  four  small  teeth  near  the  tip.  which  Is  obliquely 
truncate  ;  the  inner  angle  is  slightly  mucronate  ;  the  tarai  are  slender,  the 
third  joint  not  emarginate,  the  fourth  small  but  distinct,  and  the  fifth  oa 
long  as  the  others  united,  with  divergent  simple  claws. 

1.  P.  ruflpaimia  Lee,  Tr.  Am.  Erit,  9oc  1898,  169;  ApaU  (Ltpiiomu*} 
rtifipennia  Kirby,  Fauna  Bor.  Am.  iv,  IBS,  tab.  9,  flg  3  ;  A.  (L.)  nigrieep* 
Klrby,  ibid,  1B4,  (immature);  P.  laginalus  Mann.,  Bull.  Hoec.  1833,  337  ; 
ByUunut  rujipennis  Mann.,  ibid.  1853,  237. 

New  Hampshire  to  Alaska,  also  in  Georgia.  Tbe  surface  of  the  elytra 
is  slightly  a9i)erate  near  the  base,  which  is  very  acutely  margined ;  the 
rows  of  puDctures  which  represent  the  slrbe  are  less  indistinct  in  some 
specimens  than  in  others.  The  male  has  the  front  slightly  impressed,  with 
a  small  fVontal  tubercle  sometimes  divided  into  two.  Length  2-2.3  nun.; 
.08-.  10  inch. 

In  some  specimens  a  few  separate  lenses  are  scattered  along  the  line 
between  the  two  parts  into  which  the  eyes  are  divided  ;  in  others  tbesj 
are  entirely  absent- 

Apate  (,L«pi«omut)  bretieorni*  Kirby,  loc.  cit.  194,  may  belong  to  this 
genus,  and  would  differ  by  tbe  shorter  ant«nnte  with  smaller  club.    Tbe 
type  is  unfortunately  In  bad  condition,  and  quite  irrecognizable. 
Qroop  IL     Fblairtrlkl. 

This  group  is  intermediate  between  the  preceding  and  the  following,  and 
ditfers  from  both  by  the  antenn^l  club  being  composed  of  three  sepnruie 
joints,  which  in  Phlaotrtbut  form  a  lamellate  ma'S,  and  in  the  European 
geaui  Phlaophlhorut  a  loosely  articulate  club  ns  in  many  Clavicomia.  Dr. 
Chapuis  describes  the  antennas  as  frontal ;  but  I  see  no  special  difference 
i.i  their  position  from  that  observed  in  the  preceding  and  following  gronpa. 
The  head  is  but  very  little  prolonged  in  front  of  the  eyes,  and  there  is  no 
preocular  groove  for  the  reception  of  the  scape  of  the  antennie  such  as  is 
olsarved  in  the  two  folh)wing  groups.  The  tibia  are  dilated,  compresaed, 
o')lique1y  rounded  and  serrate  at  lip,  wi:h  the  iiner  angle  slightly  mucro- 
nnte  :  the  tarsi  have  the  joints  1-3  short,  gradually  a  little  wider;  third 
not  emarginate  ;  fourth  very  small ;  flfili  as  long  as  the  others  united,  with 
divergent  simple  claws.  The  basal  margin  of  the  elytra  ia  acute  and 
Semite. 
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But  one  geaiiB  Is  represeated  In  our  fauoa: 

PHIXBOTRIBD'S  Utr. 

The  eyes  are  tranaverBe,  oblique,  and  aol  emarglnate.  Two  species  are 
kaovrn  to  me  ;  both  clutlied  wiih  stiff  pubescence. 

A.  Lamellate  joints  of  club  Tery  long  ;  tibls  Onely  eemtle. 
Elytra  with  strite  or  large  punctures,  intenpoces  nearly 

flat,  rugoaely  puDCInl&te,  sides  and  apex  feebly  ser- 
iate, prothoras  finely  punctulate 1,  llmlnaris. 

B.  Lamellate  Jotula  of  club  short,  not  more  than  twice  as  wide  as  long; 

tibln  coarsely  serrate. 
Elytra  with  strice  of  la^e  punctures,  interspaces  narrow, 
serrate  with  single  rows  of  small  acute  granules,  sides 
and  apex  strongly  serrate  ;  protborax  finely  not  densely 
granulato-puactale 3.  froQtalla. 

1.  P.  liminaris  Lee,  Tr.  Am.  Ent.  Boc  IB98,  148 ;  Tomwu*  jimi'nart* 
Harris.  Inj.  Ins.  ed.  ult.  88. 

Middle  States,  depredating  on  peach  trees,  and  according  to  Hiss  Msrga- 
retta  Uorrls  (Downing's  Horticultural ist.  iv,  502),  producing  tlie  disease 
called  the  yellows.    Length  2.3  mm. ;  .83  inch. 

2.  P.  ftontaUa  Zimm.,  Tr.  Am.  Ent.  Soc.  1858,  148 ;  Boitrichui  fr. 
Fabr..  Syst.  El.  ii.  389  ;  Scolylutfr.  Ollv.,  Ins.  No.  78,  13.  PI.  2.  f.  ao  ; 
PhltMopJahorua  granxollU  Eichlioff,  Berl.  Ent.  Zcitschr.  1868,  149  ;  Phkeo- 
tribut  gr.  Cbapuls,  Mem.  Soc.  Roy.  Be.  Lifige. 

(^.  Head  broadly  concave,  armed  with  a  small  erect  acut«  spine  each  side 
above  the  Insertion  of  the  antenoB  ;  the  spines  vary  in  length,  according 
to  the  individual. 

9.  Head  nearly  flat,  with  a  bint  crescentic  impression. 

District  of  Columbia,  Georgia,  Iowa ;  found  in  Missouri  by  Mr.  Riley, 
depredating  on  mulberry.  I  have  mentioned  Phlixotriba*  ttiuiotttt  and 
duAtui  Eichhoff,  (Bed.  Ent.  Zeitschr.  1808,  149),  as  Bynonyms  of  this  spe- 
cies :  but  from  the  memoir  of  Dr.  Chapuis.  above  cited,  I  learn  that  these  are 
really  South  American  species.  Tiie  locality  given  by  Mr.  Eiclihoff  is  there- 
fare  incorrect,  and  his  descriptions  are  so  Indefinite  as  to  render  my  error 
quite  e:(cusable. 

This  species  Is  of  the  same  size  and  form  as  the  preceding,  but  Is  readily 
recognized  by  tbe  dlfFeronceg  In  the  outennal  club  and  tn  the  sculpture  of 
the  protborax  and  elytra. 

Group  III.     HrlnFBl. 

In  this  group  the  form  varies  from  oval  to  cylindrical;  the  antennK  are 
Inserted  at  the  sides  of  the  front,  immediately  before  tbe  eyes,  which  are 
large,  transversa,  slightly  or  not  at  all  emarglnate,  and  finely  granulated. 
Tbe  scape  of  tbe  antennx  is  long,  and  Is  received  in  a  narrow,  transverse 
groove  in  front  of  the  eyes;  this  groove  becomes  more  developed  in  tbe  next 
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group,  but  is  not  apparent  Id  the  preceding  groups  or  tribes ;  the 
mandibles  are  stronger,  nearly  flat  above,  and  the  labrum  U  obsolete;  these 
characters  Indicate  a  recurrence  towards  the  normal  Rhynchoiihora.  The 
funicle  of  the  antennie  Is  5-T -jointed;  the  flnt  Joint  slout,  the  others  slender, 
closely  united;  the  club  is  very  slightly  compressed,  annulated  and  pubes- 
cent, OTal-poinled  in  Hj/leiiaui,  circular,  compressed,  nearly  glabrous,  with 
transverse  sutures  in  DtudroelotMi.  The  ventral  segments  are  convex, 
nearly  equal;  the  first  and  fifth  somewhat  longer,  the  sutures  deep  and 
straight  The  tiblie  are  dilated,  and  strongly  toothed  except  In  Onttimut, 
where  they  are  not  serrate;  the  third  Joint  of  the  tatsi  is  usually  bilobed, 
and  the  fourth  very  small;  the  fifth  long  with  divergent  simple  claws. 

The  basal  margin  of  the  elytra  is  elevated  and  acute  as  in  the  two  preced- 
ing groups,  and  the  prothorax  Is  narrowed  ftom  the  base  forwards. 

Funicle  T  Jointed 3. 

"     6'JolDted BLASTOPHAaUS. 

"     0-jointed 4. 

2.  Tibi»  with  few  teeth;  prothorax  atrigoea  longi- 
tudiaaliy,  anterior  cax«  widely  separated; 

club  elongate-oval,   compressed OimStHUS. 

TibiK  serrate;  club  elongat«-oval,  pointed,  not 

compressed HYUISIKUS. 

8.  Club  aval,  obtusely  pelted;  first  joint  of  tarsi 
not  shorter;  outer  Joints  of  funicle  much 

broader PHLCEOSINTTS. 

Outer  joints  of  fadcle  scarcely  broader OH^TOPHLCEUB- 

Club  oval-elongate;  firatjoint  of  tarat  short OABPHOBORUS. 

"   circular,  compressed;  first  Joint  of  tarsi  not 

shorter DBNDBOOTONU8. 

ONBSINnS  Lee 
Ntnutpkilm  Chapuis. 
I  have  already  sufflclently  described  this  remarkable  genus,  which  is  at 
once  known  by  the  widely  separated  ffont  coss,  and  the  longitudinally 
aciculate  prothorax.  Dr.  Chapuis  is  in  error  in  describing  the  tiblee  as 
"extus  intej^errims;"  Ibe  fhtnt  tibiw  have  three  acute  teeth  directed  back- 
wards, of  which  the  third  Is  apical,  and  the  others  near  the  apex;  the 
outer  apical  angle  of  the  middle  tlbice  is  produced,  and  emargtnate  at  tip. 
The  third  joint  of  the  tarsi  Is  visible  but  not  conspicuously  emarginate;  the 
Jointa  1-3  are  rather  stout,  neariy  equal,  and  the  fifth  is  shorter  than  the 
others  united. 

1.  O.  BtrigloolUs  Lee.,  Tr.Am.  Ent  Soc.  1868,  171;  2f»mophilut  itri- 
giltatat  Chapuis,  Hem.  Soc.  Roy.  8c.  Li£ge,  1869,  ST. 
Illinois  and  Bouth  Carolina;  also  in  Texas,  according  to  Chapuis.  Length 

8mm.;  .11  inch.  

HTLBSINUS  Fabr. 

This  gcnUB  represents  the  first  division  of  my  memoir,  above  cited,  and 

contains  those  species  in  which  the  fbnlcle  is  composed  of  seven  distinct 
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Joiats,  which  united  are  nearly  or  qaite  aa  long  aa  the  club.  The  tibie  are 
Saeiy  ferrate  at  aad  near  the  tip;  ihe  Jointal-^  of  tke  tarsi  arersiUer  broad 
and  equal,  the  third  bilobed;  the  fifth  about  equal  to  the  others  onitad.and 
elavate,  with  simple,  divergent  claws. 

With  one  exception,  the  species  are  densely  clothed  with  flat  scales,  and 
vkriegsted  in  color  with  pale  and  dark  gray  tints. 
Body  oval,  clothed  with  pale  and  dark  scales,  with- 
out intermixed  hairs , S. 

Body  elongate 4. 

2.  Club  of  antenna  elon  gate -fUBi  form,  bands  of  elytra 

oblique 8. 

Club  of  anlennn  onal,  body  stouter,  bands  of  elytra 

transverse 3.  fbsoiatue. 

8.  Kdea  of  protborax  murlcate  before  the  middle. 1 .  impsrlaJls. 

"  .    "        not  muricate 3.  aouleatue. 

4.  Clothed  with  scales,  with  rows  of  bristles  on  the  elytra  4.  serloeua. 
Clothed  with  short,  erect  yellow  b^r,  without  scales  6,  opaoultu. 
Thinly  and  finely  pobesoent;  prolhoras  muricate  at 

thesidM 8.  as[>erloDllla. 

1.  H.  impsiiaUs  Ekhho^  Berl.  Eot  Zeltachr.  1806,  14ft ;  Lee.,  Tr. 
Aqi.  'Eat.  Boc.  18S8.  169 ;  H.  aeultatui  X  Chapuls,  1.  c  88. 

Dakota  and  Arizona.  Kegembles  the  next  Hpeclw,  but  ia  easily  known 
by  tbs  muricate  punctures  of  the  sides  of  the  prothorax  ;  the  basal  edge  of 
the  elytra  is  also  more  strongly  serrate.  There  is  no  such  diflerence  in  the 
depth  or  punctuation  of  the  elytra!  strife  aa  to  warrant  the  differential 
phrasea  used  by  Dr.  Chapuls.  It  Is  found  also  in  Wisconsin  and  Georgia,  ao- 
oording  to  ElchhoS  and  seems  to  me  to  bo  barely  distinct  trom  the  follow- 
ing species. 

2.  H.  aouleatus  Say,  Joum.  Ac  Nat.  Be.  Phil,  ill,  32S ;  ed.  Lee.,  ii, 
181 ;  Zimm.,  Tr.  Am.  Ent.  Soc  1868,  149  i  H.  pruinoiut  Eichhofi,  Berl. 
Ent  Zeitschr.  1866,  U9 ;  Chapuls,  Mem.  Boc  Roy.  3c  Liege,  1869,  33. 

Massachusetts  to  Texas.  Kansas  and  Oregon  ;  depredates  on  Fraxinut, 
So  far  as  the  disiinctions  exist  between  this  and  the  preceding,  they  are 
well  exhibited  in  the  descriptions  of  Eichhoff ;  to  whom,  however,  the  de- 
scriptions of  Say  seem  to  have  been  unknown.  It  has  happened  unfor- 
tunately that  Dr.  Chapuis  has  applied  Bay's  name  to  the  less  known  form 
called  imperiaU*  bj  EichhofT,  and  retained  pruinostM  for  the  present  well- 
known  and  widely  diffused  form. 

The  Munich  Catalogue  has  added  to  the  concision  by  dting  Bay's  de- 
scription under  the  genus  DtTidrotiiuit  (3678),  and  placing  H.  globotn* 
Eichhoff.  as  a  synonym.  The  latter  is  probably  a  South  American  Bpccies, 
described  by  Elchhofl,  with  an  incorrect  locality,  since  a  variety  of  it  is 
mentioned  by  Chapuis  (p.  28)  as  occurring  in  Columbia.  Length  3.2- 
3.4mm.:  .0»-.  13  inch. 

Id  the  ^  the  head  la  more  flattened  than  in  the  9  :  ^xd  occasionally 
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has  ft  verj  onrrow  smooth  lougitudinal  line.  The  apedflc  name  to  badlf 
choaen,  as  It  is  only  Id  partially  abraded  apeclmena  that  the  mnricate  punc- 
tures of  the  Lnlerapacea  of  the  elf  tm  can  be  seen. 

5.  H.  fesoiatna  Lee..  Tr.  Am.  Ent,  Soc  1888.  170. 

Ooe  epeclmea,  York  county.  Pa.  A  small  species  of  stouter  oval  form, 
witli  the  club  of  the  aatennic  thicker,  less  elongate,  and  corneous  and 
shining  at  the  base.    Length  l.S  mm.i  .06  loch. 

4.  H.  serloeuB  Mann.,  Bull.  Hose.  1832,  865 1  SyluTgtt*  ter.  MaDn., 
ihld,  1848,  200  ;  ibid,  1852,  856. 

Var.  ff.  ntbuhsiti  Lee.,  Proc.  Ac.  Nat.  Sc.  PbU.  1659,  885. 

Alaska  lo  California.  I<engtii  8  mm. ;  .13  inch.  The  outer  interspaces 
of  the  elytra  are  marked  with  a  row  of  small  acute  tubercles.  The  brislles 
of  the  elytra  are  longer  in  the  type  than  in  the  Tariety,  and  the  sides  of  the 
prothorax  seem  a  little  more  rounded,  but  otherwise  there  is  no  speclid 
difference.  The  elytra  are  not  banded  as  In  the  preceding  species,  but 
confusedly  tesselated.  I  observe  no  sexual  characters,  and  the  front  !s 
finely  carinale  In  the  four  specimens  examined.  The  head  ismore  prolonged 
than  in  the  other  species.  The  club  of  the  antennte  Is  subovate  pointed, 
about  twice  ea  long  as  wide,  annulated  with  straight  sutures. 

6.  H.  opacultis  Lee.,  Tr.  Am  Ent.  Soc.  1868,  170;  PAIisdm mm  { li'm j- 
nari*  t  Chapuis,  Mem.  Soc  Roy.  Sc.  Uige,  1669,  89. 

Middle  States.  This  species  has  a  deceptive  resemblance  to  PhlifolHbu* 
frontalii,  and  it  is  only  by  examining  the  antenna  that  it  may  with  cer- 
tainty be  separated.  The  reference  to  the  genus  Phlito»iwu  la  Incorrect, 
OS  the  outer  part  of  the  tunicle  is  divided  into  six  Joints  by  five  trangverae 
BUtnrea,  precisely  as  in  the  other  species  of  SyUtiitut.  The  club  is  sub- 
ovate,  obtusely  pointed,  with  straight  sutures,  and  the  basal  part  is  more 
shining  and  less  pubescent  than  usual.    Length  2-2.5  mm. ;  .06-.10  Inch. 

6.  H.  asperloolllB  n.  sp. 

Cylindrical,  rather  elongate,  blackish -brown,  thinly  clothed  with  fine 
short  pubescence.  Head  sparsely  punctured,  with  a  faint  frontal  impres- 
sion, and  an  indistinct  smooth  median  line.  Protborax  at  base  scarcely 
wider  than  long,  slightly  rounded  on  the  aides,  gradually  narrowed  in 
fh>Dt,  but  not  constricted,  nearly  truncate  at  base  and  apex,  flnelj  and 
densely  punctured,  sparsely  but  strongly  asperate,  with  acute  tubercles  at 
the  sides.  Elytra  witli  punctured  striie,  interspaces  moderately  convex, 
gtanulato- rugose,  and  muricate  with  acute  small  spines  becoming  more 
prominent  on  the  declivity.  Antennte  ferruginoQs,  witli  seven  distinct 
Joints  In  the  (hnlcle  ;  club  oval-pointed,  transversely  annulated  as  usual  ; 
front  ti bite  rather  suddenly  dilated  at  the  Up.  Length  2.5-3.4  mm.;  .10- 
.13  inch. 

California,  (at  Santa  Barbara?);  Mr.  Crotch;  several  specimens,  in 
which  I  observe  Dospeclal  sexual  differences,  except  that  Insome  thefhintal 
impression  is  n  little  deeper.  It  is  similar  in  fbrm  lo  ff.  opaeulutbut 
larger,  with  the  pubescence  much  flner  and  inconspicuous. 
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PHLSOSHnrS  EichhoC 
Id  (hla  genus  the  fiioicle  of  the  Mtennn  la  much  shorter  than  the  club, 
the  Bret  Joint  is  rotmded,  the  remaiDing  fuar  Joints  are  cloeeljr  nnited  and 
gradtially  become  broader ;  the  club  Is  large,  oval,  comprewed,  obtuse); 
roanded,  and  divided  b;  straight  well-marked  sutures.  The  front  coxte 
are  moderately  distaat.  The  tibia  are  acutelj  serrate ;  the  tarsi  have  the 
Jointfl  1-8  equ4l,  the  third  bilobed  ;  the  fifth  is  nearly  equal  to  the  others 
united.  I  liave  eironeouslj  mentioned  the  ftinicle  of  theantennee  of  these 
species  as  6-Jointed,  In  the  memoir  cited  below. 

Pubescence  flne,  sparse,  dectivitj  of  eljtra  with  first 
and  third  interspaces  more  elevated,  and    more 

strongly  tubercnlale LserratUB. 

Pubescence  fine,  sparse,  declivi^  of  elytra  with  third 

interspace  elevated  l>ehlnd 2.  oriBtatus. 

Pabescence  flne,  lees  vp»ne,  declivity  of  elytra  more 
finely  tuberculate,  or  serrate,  nearly  equal  in  con- 
vexity       3.  dentatus. 

Pubescence  fine,  less  sparse,  8tri«  of  elytra  strongly 
punctured,  second  interspace  depritssed  on  the  de- 
clivity, the  others  serrate  with  acute  tubercles, 
nearl;  equalin  convexity 4.  punotatus- 

1.  P.  aerratufi  Lee.,  Tr.  A.m.  Ent.  Soc.  1868,  170. 

New  York,  one  specimen.  This  species  is  cited  in  the  Munich  Catalogue 
as  undescribed.  The  diagnosis  given  on  page  169  of  my  memoir,  and  the 
explanatory  remarks  under  the  next  species  contain  all  the  information 
necessary  to  distinguish  It  fh)m  the  common  and  well  known  P.  deatatai. 
Any  lengthy  description  would  be  uaoecesssry,  as  it  only  differs  by  larger 
siie,  and  by  the  first  nnd  lliird  interspaces  l>eing  strongly  elevated  and  ser- 
rate behind.  The  pubescence  is  shorter,  and  seems  less  dense  than  in  P. 
denlalua,  but  this  ma;  be  produced  by  abrasion.  Length  8.S  mm.;  .14  inch. 

The  strife  arc  distinctly  punctured;  the  Interspaces  wide,  densely  and 
strongly  granulate  and  rugose.     The  front  Is  very  slightly  carinate. 

2.  P.  oristatuB  Lee.,  Tr.  Am.  Ent.  Soc.  1868,  170. 

California;  cabinet  of  Mr.  Ulhe.  I  iiave  no  specimen  of  this  species,  and 
can  only  say  that  it  differs  fhnn  the  preceding  by  t^e  larger  size  14  mm. ; 
.16  inch);  and  by  the  Butaral  interspace  being  less  eleva'ed  than  the  third, 
though  also  senate. 

8.  P.  dentattts.  Ht/lurgw  tUnl.  Bay,  Joum.  Acad.  Nat.  8c.  Phil,  v,  2i:i8; 
ed.  Lee,  ii,  319. 

Middle  and  Eastern  Statesand  Canada;  depredates  on  iTtinipfrtM.  Bmaller 
than  the  two  preceding,  with  the  declivity  of  the  elytra  more  abrupt  and 
flattened,  and  less  convex;  the  strice  ore  Impressed  and  scarcely  punctured, 
the  interspaces  are  wide,  densely  and  strongly  granulate  and  rugose;  the 
rugosities  becoming  acute  tubercles  on  the  declivity  of  the  alternate  inter- 
spaces; second  interspace  not  depressed  on  the  declivity,  and  furnished 
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with  a  tow  of  smftller  tuberdea  in  sonie  Bpetimeiu,  bat  not  io  otben.  This 
difference  is  probably  seioftl.  Th«li«diagmial«lo-pimctAte,  ttndtheftont 


4.  P.  pnnotataa,  n.  sp. 

This  spedw  predwly  reaemblM  P.  dantatm*  Id  form,  (An  u>d  ■calptnn. 
except  that  tha  itrin  of  the  elytn  an  wider,. and  stroitgly  pancturedi  Um 
tntenpacea  nturower,  leea  dengelj  granulated  and  n^oee,  and  the  leooBd 
interspace  on  the  declivity  is  deprwsed,  thlning,  apanely  pnnctared,  and 
narrower  than  the  adjacent  interspaces.  The  fh>Dt  is  finely  bnt  distinctly 
carinate.    Length  2  mm.;  .08  inch. 

Oregon  and  Lake  Superior. 

P.  Hsaffli  Chapuis,  Hem.  Soc  Soy.  8c  Liege,  IBM,  88;  DtHdroeUmu» 
Haagii  Bichlioff,  Berl  Ent.  Zeitacbr.  1848,  148,  may  be  Bynoaymona  with 
ttiia  species,  bat  I  do  not  obserre  in  the  four  specimena  in  my  coilectioa  an  j 
trace  of  the  smooth  dotaal  line  extending  tVom  the  base  Iwyond  the  middle, 
as  mentioned  in  Chapuis'  description.  Neither  is  the  locality  given,  "Amer- 
bor.,"  of  much  service  in  identifying  the  species  in  a  genus  where  the 
forms  are  so  closely  eifflilar. 

P.  ttranlser  Chapuis,  I.  c.  S9,  I  am  also  unwilling  to  attach  as  a 
synonym  to  any  of  the  species  above  described;  being  from  Texas  it  is 
quite  likely  to  be  diSerent.  The  descriptions  of  both  these  species  will  be 
found  in  the  appendix. 

OasnOFHUCEnS  n.  g. 

This  genua  Is  founded  upon  ByUtinu*  hs*trix,  a  singular  species  (Vom 
California,  of  robust  oval  form,  thickly  clothed  with  coatse,  erect  hair.  It 
differs  fVom  PhUtosinu*  by  the  four  joints  which  constitute  the  outer  part 
of  the  fnnicle  of  the  antenns  being  slender,  and  increasing  much  less  rap- 
idly in  thickness;  the  club  is  equally  large,  subovate,  compressed,  obtusely 
rounded  at  lip,  and  Ihesutnres  are  alsostraight.  The  mouth  is  clothed  with 
long,  coarse  h^r.  The  prostemom  is  very  short  in  front  of  the  coxie,  which 
are  very  narrowly  separated.  The  first  ventral  segment  te  longer  than  the 
second,  and  the  third,  fonrth  and  fldh  are  sliort.  The  tlblEC  are  broadly  di- 
lated, rounded  and  finely  serrate  at  tip;  the  tarsi  are  not  pl^nly  visible  in 
the  nnique  specimen  in  my  collection,  but  the  third  Joint  Is  emarginate, 
rather  tlian  bilobed. 

1.  O.  hyBtrlx  Lee.,  Pr.  Ac.  Nat  8c.  Phil.  1658,  81;  Tr.  Am.  Ent.  Soc 
1868,  171  {HyUiinMi). 

Ban  Diego,  one  specimen.  The  head  is  broadly  concave,  with  a  smooth 
medial  line.  The  prothorax  is  strongly  and  densely  punctured.  The  elytral 
striB  are  not  Impressed,  and  are  composed  of  approximate  pnnctures;  the 
iDterspaces  are  fiat,  punctured;  the  declivity  Is  rounded,  the  part  near  the 
suture  is  deeply  and  broadly  concave,  nud  the  outer  side  of  the  concavity, 
corresponding  to  about  the  fourth  interspace,  isarmcd  with  four  or  Ave  tu- 
bercles; the  sutaral  interepace  on  the  declivity  is  narrow,  slightly  elevated, 
and  marked  with  a  row  ofvery  small  granules.  Length  3.3  mm.;  .09  inch. 
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TbU  g«Dus  coDtains  species  of  Bmall  atze  and  eloDgate  form;  dull, densely 
punctured  earface,  clothed  with  reij  small  jrellowiBb  Kales.  The  eljtra 
ore  Btriate  with  large,  approximate  punctures;  the  second  inteispacc  is  nar- 
rowed and  abbreviated  on  the  declivity,  anil  the  third  ia  elevated  Into  a 
higli,  apinuloee  creet,  which  unites  with  the  apical  margin;  this  margin  ia 
similsrlf  tbiclcened  and  elevaled,  though  to  a  lesa  extent.  The  fUntcte  of 
the  antenns  Is  5-Jointed;  first  Joint  larger  and  rounded,  the  oth(?rB  closely 
united,  forming  a  short,  conical  moss,  as  in  PKlaoiinwi;  club  large,  slightly 
pubeecent,  moderately  compreB<ed;  rounded,  obtuse  at  tip,  and  divided  by 
two  straight  autnrea;  the  first  Joint  of  the  club  is  more  shilling  than  the 
othere.  Prostemnm  very  short  in  front  of  the  coxr,  which  are  large,  prom- 
inent and  conUgnous.  The  ttbtn  are  moderately  dilated,  the  front  ones 
bave  two  acute  teeth  ne«r  the  tip,  on  the  outer  side,  and  a  long,  terminal 
book  at  tbe  inner  angle;  the  other  tiblte  are  obliquely  rounded  at  tip  and 
finely  serrate;  the  Snt  joint  of  the  tar«i  is  shorter  than  the  second;  the 
third  is  eqnal  to  the  second,  not  bilobed;  the  fifth  is  as  long  as  the  others 
united.    The  month  is  clothed  with  long,  coarse  hair  as  in  OAalopMaui. 

Firat  and  third  interapaces  of  the  elytra  eleraied  on 

the  declivity  and  serrate 3. 

First  and  third  interspaces  scarcely  elevated,  not  ser- 
rate          1.  simplex. 

3.  First  and  third  moderately  elevated;  second  not  much 

narrowedon  the  declivity 2.  blftiroua. 

First  and  third  strongly  elevated;  second  much  nar- 

rower  on  the  declivity 8,  biorlBtatua. 

1.  O.  eitnplez  n.  sp. 

Flongate-cylindrlcal,  blackish- brown,  somewhat  shining.  Head  Qnely 
and  densely  grnnulato-punctate  In  front,  nearly  smooth  behind,  Proihorax 
twice  as  wide  as  long,  broadly  roanded  on  the  sldeB,  narrowed  and  feebly 
constricted  in  front,  which  is  nearly  truncate ;  base  slightly  blsinuate ; 
finely  ptmctnred,  with  a  foint  indication  of  a  smooth  dorsal  line  ;  scarcely 
perceptibly  pubescent.  Elytra  with  stris  of  qnadrate  punctures,  inter- 
spaces finely  rou^ned,  thinly  clothed  with  very  small  scales,  second  in- 
terspace depressed  and  narrowed  on  the  declivity,  first  and  third  slightly 
elevated,  not  serrate.    Length  3.3  mm.;  .085  inch. 

(^.  Head  with  a  round  excavation  fringed  with  long  yellow  hairs, 

$ .  Head  slightly  impressed,  not  hairy, 

Hojave  Desert,  California;  Hr.  Crotch.  The  fifth  Joint  of  the  fUnicle  is 
broader  and  almost  part  of  the  club  ;  the  third  Joint  of  the  tarsi  is  not  wider 
than  the  second.  Just  as  In  the  other  species. 

8.  O.  blfuroufl  Eichhoff,  Berl.  Ent  Zeltschr.  1868,  147  ;  Dendroetonm 
bif.  Zimm.,  Tr.  Am.  Ent.  Boc.  1666,  148;  Chapuls,  Hem.  Soc.  Roy.  Be. 
Li^ge.  1869,  97. 

^.  Front  with  two  small  approximate  tubercles. 

2.  Front  untfonnly  convex. 
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Blatrict  of  Columbtai  Ulke.  This  epcciea  iliffere  from  tbe  nest  by  the 
tliird  interspace  of  the  elytra  being  lew  elevated  od  the  dccUfity,  and  the 
second  less  evidently  narrowed.  The  punctures  of  tbe  elyiml  striK  ue 
also  larger.  A  greater  number  of  spedmens  will  probably  show  that  these 
diSitrenceB  are  not  of  specific  value.    Length  1.5  mm.;  06  inch. 

8.  a.  bioriat&tus  Chapnis,  loc.  cit.  VJ. 

QeoTgia,  two  femalea ;  nnder  pine  boA.    Length  l.B  mm. ;  .07  inch. 

DBNDROOTONtJS  Er. 

The  body  id  stout  cylindrical,  narrowed  in  front,  punctured  wad  htury ; 
the  funicle  is  6-Jointed,  the  flnt  Joint  rounded,  bnt  not  large ;  tbe  oihet 
Joints  gradaally  Increasing  in  breadth ;  club  rounded,  strongly  compressed, 
scarcely  pubeseent,  divided  by  three  transverse  str^gbt  sutures.  Pro- 
thorax  slightly  emarginMe  in  th^nt,  bislnuate  at  base.  ProB'.emnm  not 
vary  short  in  front  of  the  coxte,  broadly  concave,  with  traces  of  a  ridge 
each  side,  as  in  PMao»imii  and  Blattophagut;  front  coxs  contiguous. 
Tibife  moderately  dilated,  with  a  few  large  lateral  uid  a^cal  teeth;  termintl 
spine  stout  and  straight ;  tarsiwlth  Joints  1-3  slightly  decreaung  in  length; 
third  wider,  deeply  bllobed,  fourth  small,  dlstJnct ;  flflb  aa  long  as  tbe 
others  united.  Ventral  segments  nearly  equal  in  length  ;  the  Aral  snture 
is  straight,  the  others  strongly  curved  backwards  at  tbe  side. 

The  species  depredate  upon  pine  trees,  and  are  closely  allied  and  difficult 
to  distinguish  ;  the  dorsal  line  of  the  prothorax  varies  in  individuals  of  the 
same  apecies;  I  cannot  change  the  table  I  have  given  in  the  memoir  cited 
below  except  by  adding  one  new  species. 

Prothorax  narrowed  in  front,  sllghUy  bis  innate  at  base  2. 

"  very  aiighllj  Dariowed  In  fVont,  strongly 

bisiouate  at  base :  head  large... 7.  frontalis. 

3.  Interspaces  rough  both  on  the  disc  and  on  the  de- 
clivity    3. 

Interspaces  rough  towards  tbe  base,  hut  only  punc- 
tured on  the  declivity 4. 

3.  Prothorsx  very  densely  coarsely  punctured ;  biurs  of 

elytra  not  very  long I.  terebrans. 

Prothorax  less  densely  punctured;  h^rs  of  elytra 

long 2.  aimills. 

i.  Prothorax  punctured  with  smaller  punctures  inter- 
mixed, hairs  of  elytra  long 3.  ruSpennls. 

Prothorax  equably  punctured,  occiput  finely  punc- 
tured, burs  of  elytra  long 4.  punotatoa. 

Prothorax  equably  punctured,  occiput  sparsely  punc- 
tured, hairs  of  elytra  long ;  smaller,  with  broader 

prothorax 6.  simplex. 

Prothorax  finely  sparsely  punctured  ;  elytra  opaque, 
densely,  finely  granulated  and  punctulate,  pubes- 
cence very  short O.  breTioomis. 
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1.  D.  torobnns  Lac,  Ocn.  Col.  vil,  861 ;  Zimm.,  Tr.  Am.  EaL  8oa 
1888.  1«  I  Beotfttu  t*r.  Ollv.,  Ent  78,  p.  fi  i  pi.  1.  t  6;  A  wbtw  Lee, 
PMiOc  R.  R.  Bxpl.  and  Burrejrs,  lu.  SS ;  Ch«paU,  Hera.,  Boa  Roy.  LUge, 
18«S,  91. 

Canada,  Qecrgia,  Oregon,  California.  The  speclmena  ftom  the  Padtlc 
slope  are  larger,  and  the  poucturea  of  the  prothoraz  are  rather  amaller  and 
more  denae,  bat  theae  differences  do  not  Mem  U>  me  worthj  of  apedflc 
diatinctlon.  Some  apeclmens  trotu  New  Bampehire  and  Canada  have  the 
prothorax  more  apareelj  pnnctnred,  almoat  aa  In  the  next  apedee,  ft<om 
which  thej  are  only  distlngaiahed  bj  the  ahorlar  baira  of  tba  elTtra. 
Len^  5.3-8  mm. ;  .S-.Sa  inch. 

a.  Z>.  stmllla  Lee.,  Pac  R.  R.  BxpL  and  Borreya,  Ina.  W. 

Oregon  ;  fire  spedmena.  I  haTe  Incorrectly  cited  this  apedea  aa  a  ayu- 
onjm  of  D.  ebttui,  ftom  which  It  diflera  in  haTlog  the  aaperitiee  of  the 
elytra  continne  on  the  dediTily.  The  tibls  ate  armed,  aa  in  the  preceding, 
with  three  acute  teeth  on  the  onler  dde  near  the  tip,  but  the  prothoraz 
la  leea  denaely  punctored,  and  the  elytral  bain  are  longer ;  the  back  part  of 
the  head  la  leas  denaely  ponctnred.    Length  4.6-8.S  mm.;  .18-.26  inch. 

A  amaller  and  somewhat  more  elongate  form  occnra  in  Canada,  Tesaa 
and  Colorado,  bat  I  do  not  think  It  capable  of  being  aeparated  aa  a  diatinct 
apedea.    Length  4.3  nun.;  .lU  inch. 

S.  D.  ruflp«imlB  Kirby,  Fatina  Bor.  Am.  It,  19S,  (Uylurgiu);  Hann, 
Ball.  Hoec  18S8,  2S8 ;  HyVargw  obMu*  Mann.,  iUd.  1848,  3M ;  Ibid.  18SS, 
SM. 

Alaaka,  Canada,  Anticoetl.  I  can  perceive  no  dlflerence  between  the 
apeclmens  tent  me  nnder  the  names  dted  abore.  It  ia  only  to  he  dislin- 
goiahed  fhMn  the  preceding  by  the  dedivity  of  the  elytra  smoother  and 
more  aUnlng,  and  almost  without  asperitiea ;  and  by  a  alight  difference  in 
the  pnnctnrea  of  the  prothoraz,  which  are  of  nnequal  size.  The  dorsal 
line  of  the  prothoraz  ia  sometimes  narrow  and  eleTated.aometimesobsolete. 
Length  6  mm. ;  .84  inch. 

A.  D.  punotatua  Lee,  Tr.  Am.  Ent.  8oc.  1868,  IftS. 

New  York ;  three  apedmens.  Very  similst  to  the  preceding,  but  the 
bade  part  of  the  head  la  nearly  smooth,  or  feebly  pnnctulate  ;  the  pnnctarea 
of  the  prothoraz  are  larger  and  less  denae,  and  the  dedlvity  of  the  elytra 
leas  shining,  and  very  slightly  asperate.    Length  8  mm.;  .2S  inch. 

5.  D.  simplex  Lee.,  Tr.  Am.  Ent.  Soc.  1868.  ITS. 

Canada :  two  specimens.  Much  amaller,  with  the  prothoraz  compara- 
lively  wider  and  shorter,  and  more  densely  punctured.  The  elytra  are 
more  shining,  and  more  strongly  and  spaiselj  punctured  on  the  declivity; 
the  bead  is  sparsely  but  deeply  punctured  hebind,  and  In  ftont  ia  densely 
grannlate  as  usual.    Length  4  mm. ;  .16  inch. 

If  I  have  failed  to  Indicate  more  strongly  the  differences  between  these 
spedes,  it  ia  because  they  are  not  dlsiingulshed  .by  any  prominent 
or  deBnIte  cbamctere  ;  and  the  student,  who  may  have  dlfflcnlty  In  identl- 
FBOC.  Awut.  PHiLoe.  soc.  XT.  96.  3w 
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lying  tho  apetdea  u  bciw  daflned,  wonld  bar*  •ImoM  cqa^  dUBcnItjr,  If  Ihe 
speclmatu  is  i^  colleotton  ware  b«fare  kim. 

fl,  D.  brevlootnla,  n.  sp. 

Elongste-cjlindrickl,  red-brown,  wttba  few  long  hairs  on  the  prothorax, 
and  DOnienius  vety  ihortoneaon  tKeeljtra.  Head  large,  finely  not  densely 
grannlate,  rugose,  occiput  nearly  smooth,  hce  wiA  aa  interrupted  longl- 
tadtnal  impression,  antenna  with  cinnilar  campreBsed  cinb,  milnres  trans- 
verse,  fnaicie  S-Jointed,  Prothorai  at  bwe  nearly  twice  as  wide  aa  long, 
as  strongly  blsinnate  as  in  D.  frontali*;  very  slightly  narrowed  towards  the 
tip,  and  slightly  eonstrfcled ;  panctnrea  small,  not  dense,  snrfoce  shining, 
with  no  trace  of  a  dorsal  line.  Elytra  opaque,  strift  indistinct,  composed 
of  not  very  erldont  ponctnras ;  surbce  finely  densely  grannlate.  beoon^g 
punctulate  on  the  decllTtty ;  in  other  respects  it  lesembles  the  other  speclea 
of  the  geniia.     Luigth  i.S  mm.;  .17  Inch. 

One  Bpeclmen  ;  Middle  Caltfomla.  Intermediate  in  form  of  prothon^- 
between  the  next  and  the  fbre^olog  species,  but  strikingly  different  flrora 
both  by  the  scaiptnre  and  pubeacenoe  of  the  elytra. 

7.  D.  ftontctlia  Zimm.,  Tr.  Am.  Enl.  Soc  IMS,  149 ;  (lynon.  excl). 

Lake  Bnperior  to  Qeorgia.  The  head  Is  channeled  and  marked  wltli 
approKiroatfi  fWintal  tnlKrcks ;  the  occiput  is  finely  punctulate,  the  ftant 
roughly  punctured  as  usual.  The  interspaces  of  the  decliTlty  of  the  etytr» 
are  finely  asperate,  and  the  bain  are  short  The  prothorax  Is  scarcely 
narrowed  in  front,  and  the  base  is  more  strongly  tdsinuale  than  in  the  other 
species.  The  club  of  the  antennte  is  round,  strongly  compressed  and  con- 
caTe  on  one  side,  as  Id  the  other  species;  and  the  sntures  are  not  strai^t, 
but  cnr*ttd.    Length  8  mm. ;  -IS  inch. 

The  ftamtal  channel  is  deeper,  and  the  granulate  punctures  larger,  and 
denier  In  one  sex  than  In  the  other. 

Dr.  Zimmermann  cites  as  a  synonym  B»*tr4thui  frontali*  Fabr.,  Syst. 
El.  U,  SS9  ;  Ute  deacriptlon  a{^)ears  to  me  not  to  correspond,  and  I  have 
cited  it  above  as  pertaining  to  Phlaotribut  fronlali*,  (p.  877). 

BLASTOPHAOtTS  Elcbhoff, 
This  genus  does  not  properly  belong  to  our  fauns,  and  I  mention  it  only 
for  the  purpose  of  correcting  the  error,  wliich  I  committed  of  describing 
an  BCcidculally  Introduced  specimen  of  the  common  European  B.  piniptrda 
under  the  name  Hylurgut  analogut,  Tr.  Am.  Eat.  Soc.  1688,  172.  The 
last  menUoned  name  must  therefore  be  erased  from  our  list.  I  also  com- 
pared it  with  the  European  S.  Ugniperda  on  theaathorityof  an  incorrectly 
named  specimen  which  I  borrowed  for  comparison.  If  the  gentra  should 
hereafter  occur  In  our  fiiuna,  it  can  be  earily  recognlied  by  the  outer  part 
of  the  Amide  of  Uie  antennK  bring  divided  into  5  joints,  thus  making  the 
funlcle  6-Jointed,  and  by  the  club  bring  ovate-pointed,  not  compressed, 
transversely  annulated,  with  the  Joints  smooth  and  ahtnlug,  fringed  with 
hairs.  The  beak  Is  somewhat  more  dlstinclly  developed  than  in  Dtndroe- 
t^Rui,  and  the  antenna!  grooves  are  wider  and  deeper. 
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Group  IT.      Crjftarft. 

ThU  group  coDsisU  of  two  geaera,  represented  bj  ver;  small  apeciea  of 
elongate  rorm.  which  agree  wiCli  HflatUt  tn  general  appearance  and  sculp- 
tnre,  but  difler  by  the  beak  being  much  shorter,  and  the  prosternum  very 
short  and  not  excavated.  The  genus  CryplnTgut  has  been  usually  aaaociated 
with  the  Tomieini,  on  account  of  the  slender  tarsi,  but  It  makes  a  notable 
exception  to  the  other  members  of  that  tribe  by  the  large  exserted  head, 
Bod  the  absence  of  the  hood-like  prolongalioD  of  the  prothorax.  I  have, 
therefore,  thought  it  best  to  remove  it  ftom  that  poutioD,  aud  place  it  with 
Dolur^iu,  as  a  separate  group.  Though  diSeriog  in  the  aDlemial  club, 
which  is  solid  in  Gryplurgvt,  and  annulated  inuuversely  with  the  first 
Joiot  corneous  iu  Dolurgtu,  these  two  genera  are  otherwise  closely  related, 
sad  differ  remarkablj  from  neighboring  forms  by  the  small  number  of 
Joints  in  the  fUuicle.  The  prothoraz  is  elongate -oval,  rounded  in  front, 
nearly  truncate  at  base;  the  scutellum  is  very  Bnull,  not  depressed,  and  the 
basal  edge  of  the  elytra  la  Dot  elevated.  The  elytra  are  elongate -cylindri- 
cal, with  the  posterior  declivity  cooveii  the  striie  are  well  marked,  and 
strongly  punctured;  the  interspaces  narrow,  finely  puuctulate  and  slightly 
pubescent.  The  ventral  sutures  are  straight  and  deep;  the  first  and  fitlh 
segments  are  longer  than  the  others.  The  prostemum  is  very  nhort,  not 
excavated;  the  front  coxte  arc  cuntiguuus;  the  tiblce  arc  dilated,  and  finely 
serrate;  the  terminal  spur  is  very  small;  the  tarsi  are  slender,  with  the 
tbtrd  Joint  not  dilated. 

Antennal  club  solid;  fUnicle  S-jointed OBYPTOBCHTB. 

"    aunula(«d;  funicle  S-Jointed DOLUBOUB. 

ORTPTORGUB  Er. 

1.  O.  atomus  Lee.,  Tr.  Am.  Bnt  8nc.  lBfl8,  153. 

Canada,  Massachusetts,  New  York;  under  bark  of  dead  ptne  branches. 
Length  1  mm.;  .04  inch. 

DOLUBQUS  Eichhoff. 

1  D.  pumilus Elcbh., Berl.  Ent,  Zeitschr.  1868, 147; Chapnis,  Mem.  8oc 
Roy.  8c,  Lifige,  1869,  80;  Hylattes  p-umClut  Mann.,  Bull.  Mosc.  1843,  397; 
iWd.  1859,  8M;  AphanarfhTumXpum.  Lee,  Tr.  Am.  Ent.  Boc.  1998,  152, 

Alaska.  Examination  of  specimens  of  AphaTuxrlhTHTn  subsequently  ob- 
tained, shows  that  my  reference  of  this  species  to  that  Madeirau  genus  was 
incorrect:  there  is  no  resemblance  Itetween  them,  except  in  the  form  and 
nambcrof  joints  of  the  antennce.  Eichhoff  describes  the  Rinlcle  as  4-Jointed, 
bnt  the  error  is  corrected  by  Chapnis.    Length  1.8  mm. ;  .07  inch. 

Oroup  T.    BriMtM. 

In  this  group  a  reversion  is  made  towards  CouonteCa  and  some  tribes  of 

OHTCMUonida,  in  the  antennal  fHinlcle  and  club,  the  excavated  prostemum, 

and  the  antennal  grooves  of  the  beak,  which,  though  short  and  stout,  is 

more 'developed  than  in  any  other  Beolytida.    The  tibite  are,  however. 
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more  Mroagly  serrate,  and  are  armed  with  a  strong  apic*1  spnr ;  the  tmrsi 
are  ratber  short,  and  tbe  third  Joint  la  more  or  leaa  dtlatod,  bilobed  or 
emargioate.  The  ventral  autures  are  str^ght  and  deep ;  fltat  aod  fifth 
aegmeaia  longer  tbanthe  others.  The  head  laexserted  and  prominent,  the 
beak  short  and  stout,  nith  oblique  deep  grooves,  which  unite  In  the  gnlar 
■pace,  forming  a  transverse  Impression  ;  the  ejes  are  transverse,  not  verj 
flneij  granulated.  Antennte  with  7-Jolnted  ftinicle  and  oval  annnlated 
club,  which  is  not  compressed,  and  has  the  tMsal  joint  large,  corneous  and 
shining,  very  much  as  in  Bari*.  The  scutellnm  Is  unwli,  not  depressed, 
and  the  basal  margin  of  the  elytra  is  not  acQtely  elevated,  Ibongb  qtiite 
distinct  In  H.  gramilatui  and  pinifax. 

Three  genera  are  indicated  by  our  species: 

Front  003M  conlignous,  or  nearly  so S. 

"        "     widely  separated SUJJfiUUS. 

Third  joint  of  tarsi  emarglnate HYLASTBS. 

bilobed HTLITBOOPS. 

HTLASTBS  £r. 

I  have  but  two  speclea  to  add  to  those  mentioned  tn  my  synopds,  which 
may  be  thus  tabulated  ;  all  have  the  third  Joint  uf  tarri  enurgiaate,  not 
dilated ;  mesoatAmum  truncate,  not  protuberant ;  tibia  with  very  large 
teeth  ;  proatemal  ridges  acute  ;  basal  margin  of  elytra  not  acute. 

Beakcarinated 2. 

Beak  not  carinated  ;  small,  slender,  dark  brown,  elytra 
coarsely  punctured  In  rows,  with  rows  of  short 

saberect  hain 8. 

8.  Glabrous  or  subglabrous  species 8. 

More  or  less  hairy 7. 

3.  Elytra]  inteifipaces  not  convex,  punctured  and  less 

rugose  1    form   mora    slender,    prothorax    more 

densely  punctured 4. 

Slytnl  interspaces  convex,  rough  and  rugose 0. 

4.  Longer  and  narrower  than  nt^nui  and  more  flnely 

sculptured  on  the  head  and  prothorax 6. 

Somewhat  lees  slender,  more  coarsely  sculptured 3.  nigrlnas. 

5.  Protltoiax  nearly  elliptical,  more  coarsely  punctured  1.  maoer. 
Prothorax  gradnally  narrowed  in  front,  less  coarsely 

punctured S.  longns. 

6.  Elytra  rougher,  and  muricate  behind  towards  the  sides       4.  t>oroiiliUi. 
Rugosities  Sner,  sides  of  elytra  not  mnricaie. 6.  oaTemosus. 

7.  Pubescence  fine  and  short;  prothorax  equably  punc- 

tured          6.  graoiUe. 

Hairs  long  andsparae  ;  prothorax  coarsely  punctured, 

with  smaller  ptmctures  intermixed 7.  porosos. 

8.  Intenpacesofelytraopaqae.roughwithsmallgranules  8.  tenuis. 
Interapaces  of  elytra  »omewhat  shining,  rugose 9.  exUis. 
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3.  H.  loDAUS,  n.  Bp. 

Slender,  cylindrical,  black,  nearly  glKbroiu.  Head  denael;  puDctnnd, 
be«k  flnelr  ct>riiui«,  tiooi  with  a  transvene  Impremion.  Prothorax  longer 
than  wide,  iMwe  and  hind  anglea  rounded.  Bides  Bllghtl;  rounded,  converg- 
ing giaduall;  to  the  tip,  whldi  ia  broadly  roundedi  pnnctnroa  deep  and 
strong,  la^^r  at  the  base  than  at  the  tip  and  eidea,  where  they  are  also 
moTc  dense;  no  Bmootb  dorml  line  is  visible.  Elytra  less  sbinlng  than  the 
prathorax,  with  strhe  composed  of  moderale  sized  punctures;  interspaci-s 
nearly  Bat,  wider  than  the  strlK,  densely,  finely  punctured.  Clnb  of  an- 
tenna brown,  flrMjolntcomposlngabont  one-half  of  the  mass.  Length4.S 
mm.;  .175  Inch. 

Colorado,  Prof.  r.  H.  Snow;  one  Bpedmen.  This  specieB  resembles  closely 
H.  maesr,  but  can  be  easily  recognised  by  the  difierent  form  of  the  pro- 

The  'following  synonyms  will  complete  the  bibliography  I  have  already 
given  in  my  lynopsia. 

4.  H.  porottlua  Er.  Wiegm.  Archlv.  1B86, 1,  4& ;  ff.  earbonariiu  Fitch, 
Ifoxioos  Ins.  New  Torb,  4th  report.  No.  249 ;  H.  iirano$^  Chapuia,  Mem. 
Boc  Roy.  Be  U£ge,  1BS9,  73 ;  H.  tcabriptnnU  Zimm.,  Tr.  Am.  Ent.  8oc 
1868,  14S;  f  H.  ioMtomu*  Bicbhofi,  Berl.  Ent.  Zeitscbr.  1868.  140. 

5.  H.  oavemosua  Zimm.,  1.  c.  149 ;  t  H.  leoAi'nonu  BichhoC  Berl. 
Ent.  Zellschr.  1866,  146 ;  Chapuls,  L  c.  7S. 

Elcbhoff  gives  Carolina  as  the  locality ;  Ch^uis  mentions  Norfolk 
Sound,  whict),  being  on  the  Pacific  coast,  makes  the  reference  doubtt\]l. 
Perhaps  the  specimen  came  from  Norfolk,  Virginia,  Instead  of  Norfolk 
Bound.  Shonld  they  prove  to  be  the  same,  the  name  proposed  by  Elcbhoff 
has  priori^  by  a  few  weeks. 

9.  a.  exlUs  Chapnb,  1.  c  30. 

Florida,  one  specimen,  Messrs.  Hnbbard  and  Schwarz.  Nearly  related 
to  n.  Isnufi,  but  the  prothorax  is  more  coarsely  punctured,  and  the  inter- 
spaces of  the  elytra  are  not  granulate,  but  ragtwely  punctured,  and  less 
opaque.    Length  2.S  mm.:  .10  inch. 

HTIiUBQOPS  n.  g. 

I  have  separated  as  a  distinct  genus  the  species  referred  to  Brlchson's 
second  dlvirion,  having  the  third  tarsal  Joint  broader  and  bilobed,  and  the 
luesoBtemum  protuberant  They  are  quite  different  In  form  ttom  true 
Sj/ta*lei,  and  resemble  D«adroetonai,  the  prothorax  b^lng  m^re  narrowed 
forwards,  and  mnre  finely  and  densely  punctured.  The  basal  margin  of 
the  elytra  is  so  acutely  defined  in  S.  ffranutatu$  and  pinfftx  that  I  should 
place  them  near  Sgturgu*,  but  for  the  scuteltnm,  which  ts  not  depressed; 
and  for  the  deeper  antennal  grooves,  which  remove  them  fh>m  the  gioup 
of  Hglurgi.     The  fhint  tlblee  are  less  coarsely  serrate  than  in  Hf/latUi. 

The  spedes  may  be  thns  distinguished  : 

Prosternal  ridges  acnte ;  (hint  transversely  impressed.  9. 
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Froslemal  ridges  indistinct ;  beak  carinate,  froDt 
not  impreseed ;  color  brown,  elytra  variegated 
with  spots  of  pale  scales,  basal  margin  acute, 

Bubserrote 1.  sraaulatUB. 

2.  Beak  carinate ;  basal  nurgin  of  eljtro  aubacDte, 

subserrate 2.  pinifex- 

Beaknotcarinate  ;  basal  margin  nfelTtra  subacute, 

subserrate 3,  ru^peunis. 

Beak  not  carinate ;  basal  margin  of  elytra  acute, 
serrate  ;  alternate  interspnces  more  elevated  be- 

bind 4.  subooeituIatuB- 

1.  H.  sranulatusLec,  Tr.  Am.  Ent  Soc.  1866,  170  (flylasCM). 
Oregon  and  California.    The  variegated  spots  of  the  elytra  are  formed  of 
small  pale  scales,  and  were  not  apparent  in  the  tno  specimens  upon  whleli 
my  description  was  based.    Length  S  mm. ;  .30  inch. 

a.  H.  plnifex  Pitch,  Noxious  Ins.  New  York,  4th  report,  4S,  Ko.  248; 
(.HflatUi):  Lee,  Tr.  Am.  Ent.  8oc.  1868,  178. 
Lake  Superior,  Canada,  Ohio.     Length  B  mm. ;  .20  inch. 

3.  H.  rupipennis  Mann.,  Bull.  Mobc.  1843,  297  {Hylurgut);  ibid,  1853. 
338  iHyUi»tee)\  Lee,  loc.  cil.  170  ;  Ghapuis.  1.  c.  78. 

Alitakn,  Oregon  and  Calirornia.     Length  4-4.S  mm. ;  .  16-.18  Inch. 

4.  H.  subcostulatua  Mann..  Bull.  Mosc.  1853.  230. 

Oregon  and  Sierra  Nevada  ;  described  by  KUnnerheim  fW>m  Alaska. 
Length  4  mm. ;  .10  Inch. 

llylaitet  ruflpea  EichhofT,  Berl.  Ent.  ZeitK;hr.  1808,  147i  Chapuls,  1.  c. 
79.  probably  belongs  ta  this  genus,  but  is  unknown  to  me. 

AylnttMorlatatua  Mann.,  Bull.  Hose.  1803,  i!39,  fhim Alaska,  may  also 
belong  here,  but  is  unknown  to  me. 

SCIEBTT8  n.  g. 

I  have  separated  under  this  generic  name  a  species  which  agrees  in  gen- 
eral form  with  flylurpop*,  but  dltfers  from  it  and  ?jrIiM(M  by  the  ftvntcoxEe 
being  widely  separated  by  the  prostemum.  The  form  of  the  third  joint 
of  the  turel  is  intermediate,  it  being  not  as  deeply  bilobed  as  in  Hyl'ur- 
gopt,  but  broader  than  in  Sylaitet.  Il  agrees  with  both  in  the  antennte, 
which  have  the  fiinicle  7-Jointed,  and  the  club  orate -pointed,  with  the  first 
joint  smooth,  shining,  and  nearly  as  long  as  the  others  united.  The  tiblie 
.are  dilated  and  broadly  serrate  as  in  HgUfiltf,  the  lermioal  mucro  ia  stiori. 
The  first  and  second  ventral  segments  are  equal,  and  ihc  third  and  fourth 
are  shorter;  the  fifth  a  as  long  as  the  second.  The  otlier  characters  are 
those  of  the  tribe,  and  it  is  not  necessary  to  repeat  them. 

I.  8.  anneotens,  n.  sp. 

Oblong- cylindrical,  dark  br.iwn,  opaque,  thinly  clothed  with  very  short 
depressed  yellow  hairs.     Beak  fiat,  punctured  and  hairy,   about  twice 
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m  wide  u  long,  not  Impressed  or  cuinsU ;  bead  convex,  punctures  beoutu- 
imgtaet  &nd  (riisOkto  on  tbeocclpat  ProtUorai  one -third  wider  Chan  long, 
Toiwded  on  the  side*,  iu»rowed  in  treat,  binttj  impressed  bat  not  con- 
stricted on  the  sides,  nenrly  truncate  in  fh)nt  and  at  base ;  denselj-  and 
strongly  puBotorad  with  a  narrow  doreal  line,  which  il  oh«olete  in  some 
■pecinoens.  Sctneltan  roaaded  behind,  not  dqnmsed.  Eljtra  wider  than 
the  protborax;  basal  margin  rather  acute,  Snetj  eerrate;  strite  deeply  ini' 
^«seed,  puBCtared;  interspsroea  wider  tlun  tbe  strin,  scabrooa  with  truia- 
Terse  ragositiei,  boooming  upwnte  on  the  sides  towards  tbe  tip;  tbe 
interspaces  become  more  oodtci  on  the  declivity,  and  tbe  third  ksd 
ninth  unite  near  the  tip.  and  then  Join  the  flrst  so  Uwt  tbe  second  is  s  little 
Bhortaned.  Beneath  oo^niAj  and  sparsely  paactnrwl  ^m1  pabascent,  nnd 
less  opAqne;  legs  lighter  browD.     Length  S.4  mm. ;  .14  Inch. 

AnUcosti  Island,  Oulf  of  St.  Lawreacs,  W.  Couper;  Brttlab  Colum- 
bia and  Vanconver  Island;  G.  R.  Crotck.     No  sesual  difference  obserred. 

Family  X.  ANTHBIBID^. 

HentuRi  targe,  deeply  emargliMte  in  fh>nt,  closely  connate,  (except  in  tbe 
groap  Hormitei.)  with  tbe  gular  peduncle,  whicb  is  broad  and  short; 
buccal  Assures  consequently  narrow,  only  partially  esposing  the  base  of  tbe 
maxill«;  Ugula  large,  corneous,  narrowly  eaarglnale  at  Up;  palpi  S  jointed, 
inserted  at  tbe  sides  of  tbe  lower  face  of  the  ligula,  distant,  slender,  cylin- 
drical, longer  than  in  other  Rhynchophora  and  flexible,  as  in  normal  OoU- 
itpUra  and  in  Rkinomaetrida;  last  joint  elongated,  narrower  at  the  tip, 

Mazillte  Tiaifale  in  the  narrow  buccal  flMures,  with  two  narrow  lobes, 
■aually  rounded  and  dliate  at  Up:  palpi  alender,  4  jointed,  with  the  last 
joint  longer  and  narrower  at  the  tip. 

Mandibles  flattttned  on  the  upper  surface,  onrred,  pointed  or  emarginale 
at  tip. 

AntenuK  inserted  usually  under  the  sides  of  the  front,  rarely  upon  tbe 
front  Tiiey  are  ll-Jolntcd,  Blender  aud  uot  geniculate;  the  Brat  Joint 
is  stouter,  but  scarcely  longer  than  the  second;  jointa  3-8  slender,  pubea- 
cent;  0-11  broader,  more  or  less  compresaed,  finely  pubescent  aud  seositlre. 
Tbe  ouleuuK  of  the  (f  are  sometiniea  much  longer  than  the  body.  The 
outer  Jointo  form  a  compact  oval  club  In  Hormitetu. 

Head  prominent,  not  deflexed;  beak  broad,  flat,  sometimes  so  short  as  to 
be  indistinct;  never  cylindrical  or  slender,  and  never  separated  flom  tbe 
front  by  a  transverse  impression.  Eyes  moderate  In  site,  not  very  finely 
gtaunlated,  rouuded.  sometimes  slightly  emarginale  in  fVont.  Labrum  dis- 
tinct, quadrate,  fringed  with  bairs-    Oular  suture  completely  obliterated. 

Prothorux  of  varied  form,  usually  trapcioldal  and  truncate  In  fh>nt;  rarely 
somewhat  rounded  over  Ibe  bead  iChoragwi);  base  truncate,  with  a  trans- 
verse, eleva'ed  line  whicb  is  either  antebaaal  ( 7Vopid«rini)  or  entirely 
hasal;  this  line  is  abruptly  bent  forwards  at  the  sides,  and  forms  a  more  or 
less  abbreviated  side  margin. 
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The  prMt«rna]  autuMA  are  entitalj'  oblitanted,  u  is  also  the  short  atttnn 
behind  the  posterior  point  of  the  proeterBoni.so  that  the  tuder  surface  con- 
eisla  of  but  one  piece.  The  coxal  cKvUies  sre  roaaded,  and  narrowlj  sep- 
arated, 

HeBosleTDDm  flat,  triangular  behind,  with  the  point  rounded,  and  sepa- 
rating the  middle  coxn;  csrities  rounded,  epimera  transvenN,  oblique,  not 
attaining  the  cozn. 

Hetastemnm  long,  side  pieces  narrow,  or  moderate  In  width,  wider  in 
front,  with  the  outer  angle  prolonged  forwards;  in  manj  genera  there  is  a 
transvoae  imfH^ssion  in  front,  simulaUng  a  suture. 

Bljtn  coqjoiiitlj  toanded  beldnd,  and  forming  a  small  sutuisl  foU. 
wliich  fits  into  a  deep  emargination  of  tlie  pf  gidium  ;  fold  of  the  inner  sut' 
face  acute,  not  prolonged  much  beliind  the  middle.  Kpiplenne  distinct. 
The  Btrin  are  ten  in  number,  with  a  short  scutellar  one  as  in  Oantiiida; 
this  scutellar  stria  ie  oeuallr  about  one-fourth  the  length  of  the  elytra,  and 
does  not  connect  Itielf  with  Ihe  sutural  stria. 

Abdomen  with  Ove  free,  and  sometimes  neari;  eqnal  ventral  segments; 
sutures  straight;  intereoial  process  triangnlar,  acute  or  rounded  in  frunt; 
dorsal  segment  membranous,  except  the  pygldlnm,  which  Is  corneous,  de- 
cUtous  and  exposed  ;  no  anal  segment  in  the  J'. 

Anterior  cosie  narrowlj  separated,  gioboee;  middle  coxn  modentelj  sep- 
arated, rdunded;  hind  com  transTeise,  not  prominent,  never  very  widelj 
separated. 

Legs  slender,  front  pair  sometlmea  elongated  in  J';  tibi»  truncate  at  tip, 
without  spun  or  hooks. 

Tarsi  brush-like  beneath,  4'Jointed;  second  Joint  triuigular,  emarglnale; 
third  joint  bUobed,  sometimes  larger  sometimes  small;  fourth  Joint  slender 
with  dlvergeut  claws,  which  are  either  rimple  or  toothed. 

Our  genera  represent  four  tribes: 
AntenutB  Inserted  at  the  sides  of  Ihe  beak; 

Prothoraclc  ridge  not  basal tKopidekinI. 

Protboracic  ridge  basal BAnii^opihi. 

Aotennn  Inserted  on  the  tnni;  protboracic  ridge 
basal; 

Elytra  striate  as  usual AKJBOCEMiai. 

Elytra  not  striate XEMOKCHEBTiiil. 

Tribe  I.      TBOPIDEKIHI. 

The  genera  of  this  tribe  are  sufliciently  distinguished  b;  the  position  and 
form  of  the  prothoradc  ridge,  which  is  remote  from  the  base,  more  or  lesa 
sinuous,  and  flexed  obliquely  at  the  sides.  The  anteanie  are  situated  under 
the  lateral  edge  of  the  beak,  which  is  sometimes  flattened  and  expanded  so 
that  the  antennal  cariiies  are  partially  covered. 

Three  groups  occur. In  our  fauna: 

Ejes  entire,  suture  of  meutnm  oblileraled a, 

"    emarginate;  suture  of  mentum  distinct H*nBiBcl. 
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S.  ffide*  of  bnk  not  (UUted;&iitenii«  very  long iMfeawesrl. 

"  "     dtlated  over  the  uiteniikl  caTltlea. Tr*pl4arM. 

Group  I.     iMkBVeeri. 

Beak  longer  thui  the  head,  dllMedattipi  antennalcavitlei  l&t^.lateral, 
limited  abave  by  a  imall,  elevated  line,  which  deacendB  to  the  inferior  mar- 
gin of  the  ejea.  Ejee  loagitadinal,  elliptical,  rather  caaraeljr  graniilated. 
Ao(enn»  very  liesder,  longer  than  the  body  in  (f;  two-thirds  as  long  in 
9;  flnst  Joint  very  short;  second  twice  as  long  as  flrtt,  and  more  than  one- 
half  as  long  aa  third:  B-11  broader,  fbrmiug  a  compressed,  Ioom,  oval  clnb. 
Tard  with  the  first  Joint  long;  second  trlangnlar,  emarginate,  with  pro- 
longed angles;  third  as  wide  as  the  seocmd,  bllobed;  claws  armed  with  a 
lon^  acute  tooth  at  the  middle. 

ISOHNOODBUS  8ch»Db. 

I.  L  InfdBoattu  Fahneus,  8cb.  Cure  t,  199;  Metotttmut  tuberevtatut 
Imboff  and  Lahram,  Oen.  Core.  1,  40. 

Hezico,  ezlendtng  into  the  Southern  States  aa  &r  as  South  Carolina. 
In  the  Mexican  specimens  the  pubescence  is  somewhat  paler  and  more 
dense;  it  la  AoAnoMrtM  ffM<n>««ru(  of  Dejean's  Catalogue. 

This  is  a  narrow  spedes,  with  the  base  of  the  prolhoraz  truncate;  there 
Is  a  trace  of  a  second  tranarerae  raised  line  between  the  base  and  the  ante- 
baaal  ridge ;  the  latter  is  rituated  about  one-flfth  bom  the  bwe,  slightly 
sinuate,  and  forming  an  obtuse  angle  at  the  middle;  flexed  obliquely  for- 
wards on  the  slde,wherea  distinct  lateral  angle  la  formed  behind  the  middle. 
The  pubescence  Is  yellowish  brown,  mixed  with  pale  gray,  and  doee  not 
exhibit  any  distinct  pattern.    Length  0.8-10  mm. ;  .27-.40  Inch. 

QrOQp.   IL     Tr*pM«r«s. 

The  aides  of  the  beak  Id  the  Insects  of  this  group  are  dilated  over  the 
antennal  cavities,  which  are  therefore  not  visible  fh>m  above.  The  (brm 
of  the  autebassl  ridge  differs  In  each  genus,  and  in  conjunction  with  the 
antennal  club  and  tanal  claws  affords  easy  chancters  for  distlngnishlng  the 
genera.    The  eyes  are  entire,  either  rounded  or  oblique. 

Antenna)  clnb  narrow,  not  compressed 2. 

"  "    ov^  oom  pressed 3. 

2.  Prothorai^  ridge  strongly  angulal«d  and  touching 

the  base  at  the  middle ;  claws  simple OONOTBOPI8. 

Prothoraclc  ridge  straight  at  the  middle,  base  deeply 

biemar^nale ;  claws  acutely  toothed J3 u  KTMTOTIEB. 

8.  Eyes  oblique,  slightly  oval,  beak  short TBOPIDBBB8. 

Eyes  roonded,  beak  longer,  antennte  ^  very  long..     AUiANDRUS. 

OONOTBOPIS  D.  g. 

Body  rather  robust  and  convex.    Beak  longer  than  the  head,  gradually 

narrowed  to  the  middle,  then  widraied  lo  the  tip,  which  is  truncate  with 

ntOC.  AlOB.  FHUKM.  HOC  XT.  96.  Sx 
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a  very  small  emargiDallon  at  Ae  middle ;  upper  sur&ce  sUgbtly  uoeren. 
Eyes  situated  well  up  on  ttie  head,  separated  by  a  space  oot  greater  tiuut 
diameter  of  eacb,  rounded,  modentelj  codtox,  finely  Kranulated.  Aoten- 
oal  cavities  deep,  small.  d«w  the  tip  of  tbe  beak,  visible  only  fh>m  the  side 
or  fVom  beneath.  Anlenun  half  as  long  as  the  body;  fltst  Joint  stoutly 
clavate,  secmid  Joint  shorter,  &~8  each  equal  in  length  to  the  first,  but  mtMV 
slender;  ninth  a  little  longer,  gradually  thidcer  exlemally,  tenth  Irans- 
verae,  elcreatli  oval-pointed,  the  three  rormiag  ku  elongale  but  not  ooia- 
pressed  club.  Mentum  with  the  lol>e8  broadly  rounded  at  lip.  ProUiorax 
narrowed  fVom  near  the  base  forwards ;  aate-basaJ  rii^  strongly  curved 
each  aide,  with  the  concavity  directed  bacliwards,  ao  as  to  form  an  angle  at 
the  middle,  nearly  touching  tbe  tiaae,  wlklch  la  truncate ;  near  tlie  «id«e 
this  ridge  ia  flexed  obliquely  forwards,  then  on  tbesidee  it  is  bent  forwards, 
and  runs  somewhat  obliqaely  as  far  aa  the  middle :  the  prothorax  is  deeply 
channeled  behlod  the  middle,  asd  this  citannel  la  crossed  at  lis  anterior 
end  by  a  short  tranavMBe  impreBsion.  Elytra  wider  than  the  base  of  Uie 
prolhorax,  base  atraight  for  two-thirds  of  its  width,  then  obliquely  back- 
wards leaving  a  scutcllar  excavation.  Scuiellum  small,  elevated,  with  a 
deep  fovea  behind.  Disc  of  the  elytra  willi  a  large  elevatioo  near  the  base 
of  the  third  interspace,  which  Is  also  uneven  behind  ;  the  flflli  aDdscveoth 
are  slightly  uneven  behind  the  middle.  The  flrst  joint  of  the  tat^  is 
longer,  aecond  triangular,  emarginate,  third  a  little  narrower,  bilubed; 
clawa  simple,  divergent. 

1.  O.  glbbOBufi.  □.  ap. 

Subovalc,  convex,  black,  without  lustre,  beak,  and  sidee  of  head  below  the 
eyes,  densely  clothed  with  fine  white  pubeaoeace.  Protliorai  deeply  chan- 
neled fVom  before  the  middle  to  the  liase.  and  wUh  a  ahc»l  deep  tranaverae 
line  at  (he  middle  ;  the  edgea  of  the  cruciform  impression  thua  produced 
are  clothed  with  white  pabetoenee ;  broadly  concave  near  the  sides  ad- 
jacent to  the  iraDaverse  ridge.  Scutellum  while-pubeacent.  Elytra  with 
fine  punctured  atrite  and  very  densely  finely  punctured  interspaces  ;  a  large 
saddle-shaped  spot  of  white  pubescence  extends  from  the  middle  forwards 
becoming  narrowed  to  the  space  between  the  tliird  interspaces  near  the 
base,  which  it  attains  ;  there  are  also  some  smaller  white  and  Mack  pubes- 
cent spaces  behind  the  middle.  Beneath  prulnose  with  fine  whitish  pubes- 
cence.   Length  5  mm. ;  .30  inch. 

One  specimen,  Colorado. 

BURTMYOTBR  n.  g. 
The  well-known  species  upon  which  this  genus  is  established,  represents 
in  our  fauna  the  European  Plafyrhina*.  but  dlflers  by  tbe  beak  being 
narrower  than  the  head  and  strongly  dilated  at  the  tip ;  it  is  uneven  above, 
with  three  wide  grooves  and  two  ridges,  extending  as  for  as  between  the 
antennce,  where  they  end,  leaving  the  dilated  part  of  the  twak  flat ;  tbe 
aides  are  extended  over  the  antcnnal  cavities,  which  are  small  aad  visible 
only  from  the  aides  and  beneetb.    Tbe  mandibles  are  flat,  aooie,  and 
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toothed  on  the  inner  Me  ;  eyee  roanded.  flnelj  granulated.  The  antonnn 
are  half  ob  bag  as  the  body;  Arst  and  aecoad  Joiote  a  litlls  stouter,  and 
nearly  equal ;  3-8  longer,  ahining ;  ninth  of  the  same  length,  gradually 
thicker  exteraally  and  sensitive ;  tenth  about  one-tturd  shorter,  oral, 
longer  than  wide,  sensitive;  oleventh  elongate^ovale,  pointed,  as  long 
as  the  ninth  and  sensitive ;  these  Joints  are  not  oompiessed,  and  form  an 
elongate  loose  club.  Hentum  with  the  lobes  narrowly  roundtrd,  and  sub- 
acute. Prothoraz  very  uneven  with  large  approiiniate  fovcai ;  broadly 
tranarersely  impressed  berore  the  middle  ;  aniehasal  ridge  nearly  slrwgbt, 
about  one-fifth  from  the  base,  which  is  atrongly  biemarginate  lor  the  re- 
ception of  the  bases  of  the  elytra ;  at  the  sides,  the  ridge  is  bent  at  an 
obtuse  angle,  and  descends  obliquely,  forming  an  obtuse  lateral  protuber- 
ance about  the  middle  ;  In  fhinl  of  this  the  prothorax  is  gndnally  ob- 
liqaely  narrowed.  The  elytra  are  wider  than  the  prothorax,  uneven  with 
abort  transverse  rugosities  aad  elevations:  strite  eompoaed  of  large  distant 
punoturea ;  base  separately  rounded  and  finely  margined,  not  exoavated 
near  the  scutellum,  but  obtusely  elevated  from  the  first  to  the  flflli  stria. 
Tlie  alternate  Inter^Mcea  are  wider  and  more  convex.  The  first  Joint  of 
the  tarsi  Is  long,  the  second  triangular  and  emar^nate :  third  not  narrower 
than  second,  bllobed  ;  claws  toothed  at  the  middle.  Pint  and  flftb  rential 
aegmeata  longer  than  the  otiiera. 

1.  B.  fttBOiatus ;  3fa«roeephalai  fate.  OIW.,  Ins.  Iv,  80,  0 ;  pi.  i,  f,  9  ; 
Anthributftue.  Kirby,  Fauna  Bor.  Am.  iv,  306. 

Northern  States,  Canada,  Vancouver's  Island.  A  large  spedes  con- 
spicuous by  the  beak  and  a  broad  transverse  band  behind  the  middle  of 
the  elytra  belngclothedvith  snow-white  hair.  Length  6.9-0.5  mm.;  .28—87 

TROPIDBBES  Scbooh. 

1.  T.  bimaoulatua  Lee.,  Prt>c.  Ac.  Nat. 8c.  Phila.  vii,3l8;  JTiierot^pA- 
alut  Itirn.  OWt.,  Iv,  60, 14;  pi.  2,  f.  IB;  Anthribui  quadrinotalui  Say,  Journ. 
Ac.  Nat.  Sc.  Phila.  v,  249;  ed.  Lee,  ii,  314. 

New  York.  Wisconsin.  A  small,  rather  slender  species,  easily  known 
by  the  white  humeral  spot  and  transverse  subsutural  spot  behind  the  mid- 
dle; the  beak  is  broad,  not  longer  than  the  head;  the  prothorax  is  feebly 
and  obtusely  tuberculate  at  the  sides.  The  eyes  are  more  widely  separated, 
and  more  oblique  than  in  the  two  preceding  genera.  The  antebasal  cidge 
is  obtusely  angulate  at  the  middle  with  the  angle  directed  forwards,  and 
obtusely  flexed  on  tlie  sides.    Length  4.7  mm.;  .18  inch. 

Oemmlnger  and  Harold  have  incorrectly  referred  A.  eomutui  Say  to  this 
genus;  it  will  be  found  below  under  Aathribut. 

2.  T.  rectus,  n.  sp. 

Oval- cylindrical,  dark  brown,  with  spots  of  yellow  pubescence,  and  upon 
the  elytra  also  a  few  white  dots.  Head  and  prothorax  opaque,  very  densely 
and  rather  finely  punctured;  antebasal  ridge  nearly  straight  and  parallel 
with  the  base,  suddenly  flexed  at  the  sides,  and  extending  nearly  to  the 
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mtddle;  tbe  angle  near  the  base  at  tbe  flexure  appeara  almoit  rectangQlu'; 
sides  obliquely  aud  braadl;  rounded.  Ely  tn  with  atris  of  large  puncta  res, 
interspaces  even,  alternately  Tariegated  witb  distant,  small  white  dots;  a 
spot  of  yellow  and  white  hair  covers  tbe  base  of  the  4-7  Inlerspaces.  Be- 
neath thinly  clothed  with  fine  gray  hair;  legs  mottled  with  giay  hair;  an- 
teaiuB  testaceous  witb  dusky  club,  aleoder,  extending  to  the  base  of  tbe 
prothuraz.    Length  4  mm.;  .IS  inch. 

Enterprise,  Florida,  two  apedmens;  Mr.  E.  A.  Schwarz.  Quite  difleient 
In  appearance  fVom  the  preceding,  tboagb  presenting  no  special  stmclural 
peculiarities. 

ALLANDBUS  Lee. 

I  have  established  this  genus  npoo  a  small  Canadian  spedes  remarkable 
by  tbe  sexual  diflTereocea  The  form  la  asslenderasin  Trepidtrtt;  tbe  beak 
Is  longer  than  the  head,  narrower  at  the  base,  sllgbtly  dilated  at  the  tip;  in 
tbe  male  It  is  tbrnished  with  a  very  high  crest,  gradoally  fading  out  In 
front;  In  tbe  $  only  an  obsolete  carina  is  aeen.  Tbe  antennte  In  the  9  ex- 
tend to  the  base  of  the  elytra,  and  are  Just  as  in  Tropidtru,  except  that  the 
second  Joint  la  thinner;  Joints  0-11  fbnn  an  oral,  compressed  club.  In  Uie 
t^  the  antensK  are  as  long  as  the  body;  Joints  &-8  elongated,  and  a  little 
thickened  at  tip  ;  B-U  flattened,  forming  a  loose  clnb.  The  prolhonuc  as 
in  Tropidarf,  but  not  tuberculale  at  the  aides;  tninsverse  ridge  remote 
from  tbe  base,  feebly  curved,  and  sub«innai«;  flexed  obliquely  forward  at 
the  sides.  Eyes  rounded,  lateral,  piumiuent,  finely  gnnulated.  Tarsi 
more  slender  than  usual;  third  joint  not  as  wide  as  the  second;  claws 
appendiculate  rather  than  toothed.  Hentum  with  tbe  lobes  wide,  nar- 
rowly rounded  at  lip;  Itgnia  large  and  coraceoos,  fllilng  up  the  eniargi- 
nalion  of  the  mentum  more  than  In  the  preceding  genera,  (somewhat  as  In 
certain  LtbiinC). 

1 .  A.  bUftaolatuB,  n.  sp. 

Blacklah  brown,  with  a  brassy  Unge;  tiead  and  prothonut  densely  punc- 
tured, thinly  clothed  with  dnereous  hair;  the  latter  longer  than  wide,  nar- 
rowed at  Up  nnd  base;  elytra  with  punctured  stris,  and  two  Ill-defined, 
broad  bands  of  clnereons  hair;  the  anterior  one  extending  along  the  auture 
to  the  base;  scntellum  white.    Length  4.Smm.;  .17  inch. 

Canada,  one  pair,  Hr.  Blillnga;  Dlinola,  one  $,  Hr.  B.  D.  WaUh.  ThU 
ie  TVopuforM  oblongai\  DeJ.  Cat. 

Oronp  IIL     Hvmiaei 

The  genera  upon  which  I  have  founded  thia  group,  aeem  anfflclently 
distinct  from  the  other  Oorrhtetridn  of  Locordalre  to  be  separated  ftam 
them.    I  would  define  It  by  die  following  characters: 

Beak  not  dilated  at  the  sides  over  tbe  antennal  cavitiea.  Eyes  emargi- 
nate,  not  finely  gnnnlated.  Prolhoracic  ridge  antebasal,  curved  or  ob- 
tusely angnlate  backwards  at  tbe  middle,  flexed  obliquely  forward  at  the 
sides.  Tarsi  with  tbe  first  Joint  long;  second  triangular, scarcely  emarginate; 
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third  bUobed,  not  tunoirer,  but  (barter  tban  tbe  second;  cl&wa  acutely 
toothed  U  the  middle.  Hentum  tmoBTsne,  leas  deeply  emugiiute  tban 
naual,  with  the  emorgiaa^oti  nearly  filled  by  tbe  broad  basal  piece  of  the 
Ugnla;  tnosTerae  nitnre  between  the  gula  and  mentnm  distinct. 

Antennal  dnb  8-Jolnted 2. 

"  solid,  eensltiTe  only  at  tip. BOBMISOUB. 

a.  Zyes  feebly  enurginate;  claws  Indistinctly  toothed..  TOZOTBOPI8. 
Eyes  strongly  emuglnate ;  claws  cleft  almost  to  tbe 
bus OONOPB. 

HOBMISOnS  WoUastoD. 

In  this  genns  the  form  is  cylindrical  and  less  slender  than  In  Tropidtni. 
The  beak  Is  broad  and  flat,  not  longer  than  the  head,  with  the  antennal 
cavities  lateral,  not  covered  by  tbe  sides.  Eyes  rather  large,  less  finely 
gianolated,  oblique,  feebly  eraarglnate;  anlenneealike  in  both  BeieH,hardly 
extending  to  tbe  base  of  the  piothorax,  club  oval,  apparently  solid.  Pro- 
ttaonu  scarcely  longer  tban  wide,  gradually  narrowed  In  front;  more  rap- 
idly narrowed  liehind  the  transverse  carina,  which  is  slightly  oblique,  par- 
allel with  the  base,  and  ends  each  side  In  a  lateral  cusp. 

1.  H.  BoltBitor,  n.  sp. 

Brownish  bla<^  mottled  with  spots  and  bands  of  cinereous  pnbesceace; 
prothorax  densely  and  finely  punctured;  elytra  with  rows  of  large  and  deep 
ponctnres,  aboot  tnice  as  long  as  the  protboiai.  Length  1.^1.6  mm.;  .OS 
-.07  inch. 

Middle  and  Western  Btates,  not  rare;  I  have  adopted  tbe  ipedflc  name 
with  which  it  is  labeled  in  the  collection  of  the  late  Dr.  Zitnmennann. 
There  are  few  prominent  characters  in  this  singular  little  insect,  except  such 
as  are  of  generic  vahie.  It  agrees  with  the  Oalipagoan  ff.  varieuatu*  in 
having  tbe  transverse  ridge  of  the  prothorax  broadly  angulated  at  the 
middle,  bnt  the  latter  differs,  according  to  description,  In  color,  and  in 
having  the  elytra  indistinctly  punctato-striate.  The  spedmens  vary  greatly 
in  appearance,  according  as  the  pubescence  is  more  or  lees  abraded.  In  the 
best  preserved  individual,  the  prothorax  is  mottled,  and  the  elytra  also,  but 
the  roottlinga  of  the  latter  are  arranged  so  that  a  aubscutellar  space  on  each 
elytron,  and  a  broad,  post-medial  band  not  reaching  the  margin,  are  left 
free  fWim  cinereous  spots.  Tbe  posterior  transverse  carina  of  tbe  prothorax 
is  slightly  oblique,  forming  a  very  obtuse  angle  backwards  on  the  median 
line,  and  projects  at  tbe  side  as  a  small,  sharp  cnsp. 

TOXOTBOPIS  n.  g. 

This  genns  is  closely  related  to  B(»-mUev»,  and  in  bet  only  differs  ttom 
It  by  the  antennal  club  which  is  elongate -oval,  compressed,  and  composed 
of  three  distinct  Joints  equal  in  length.  The  eyes  are  rather  finely  granu- 
lated, and  only  feebly  emsrginate;  the  antennal  cavities  are  small  and 
rounded.    The  antebasal  ridge  is  regularly  curved  Id  an  arc  of  a  circle,  for 
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the  greal«r  part  of  its  length,  bnt  directed  treDBvencelf  towards  the  eidei, 
and  Dot  flexed  fomtinls;  cIbith  feebly  toothed  at  the  mfddle. 

].  T.  pusilluB,  D.  ap. 

Of  the  Bameaize,  form  and  color  as  Hormitevt  taliator,  brown,  varied 
with  patches  of  floe  white  pubescence;  eyes  larger  and  more  ptominent; 
prothorax  more  flnelj  ponctDred.  Elytra  with  strlR  of  rather  large  pnnc- 
turesi  Interspaces  even.    Length  1.2  mm. ;  .00  incfa. 

Tampa,  Florida,  one  spedmen,  Hr.  E.  A.  Schwarz. 

S.  T.  approzimatUB,  a.  sp- 

Of  the  same  form,  color  and  scolpttne  as  T.  puttUa*.  but  the  antebasal 
ridge  is  leas  curred.  and  therefore  is  mor«  parallel  with,  and  nearer  to  the 
base  than  In  that  species.  The  hind  angles  near  the  base  are  therefore  less 
promineni,  and  the  body  la  somewhat  stoater.    Length  1.5  mm. ;  .06  inch. 

One  specimen,  San  Diego,  CaL;  Mr.  G.  R.  Crotch. 

OOKOPe  n.  g. 

Tliis  genua  is  also  related  to  the  two  preceding,  bat  differs  from  Sormii- 
evi  by  the  antennal  club  compressed,  and  composed  of  three  joints  equal 
in  length;  the  antennal  cavities  are  small,  and  the  eyes  are  deeply  emargi- 
nate  and  rather  finely  graoulated.  It  differs  ttoia  both  by  the  claws  being 
cleft  almost  to  the  base,  with  the  Inner  portions  converging  as  in  Anthono- 
fliM.  It  also  dUEsn  from  all  the  other  genera  in  our  &nna  by  the  middle 
and  hind  tibin  being  armed  with  a  small  mncro  or  spine  at  the  inner  aide 
of  the  tip.  The  form  Is  a  little  stouter  than  in  Bormiteut;  the  antebasal 
ridge  of  the  prothoraz  is  curved  in  the  arc  of  a  circle;  towanto  the  sides  it 
is  nearly  tnuisverM,  and  la  not  floxod  forwards. 

1.  O.  flsBunaruls,  n.  ap. 

Oblong,  rather  robust,  brown,  rooMed  with  small  spots  of  yeltowtsh 
gray  pubeecence.  Head  and  prutbonx  (^)«qae,  veiy  densely  and  finely 
punctured;  the  latter  a  little  wider  than  long,  narrowed  ftom  the  end  of 
the  ridge  forwards,  but  scarcely  lonnded  on  the  sides;  rafddly  and  con- 
csvely  narrowed  behind  the  ridge,  the  end  ofwMch  forms  an  acute  lateral 
angle.  Elytra  not  wider  than  the  widest  part  of  the  protbani,  convex; 
sirtae  composed  of  moderate  slaed  punctures,  interspaces  very  finely  pnnc- 
tnlate.    Lengths.!  mm.;  .lOtnch. 

Three  specimens  flvm  Big  Trees,  CaHfomis;  sent  by  Hr.  James  Behrens 
to  Dr.  Horn. 

Tribe  n. 


The  only  characters  of  a  general  kind  which  can  be  given  to  distinguish 
this  ^m  the  other  tribes,  are  that  the  antennie  are  inserted  under  the 
sides  of  the  beak,  and  that  the  [»titbonuiic  ridge  is  qatte  basal,  caodng  the 
snrftice  behind  It  to  become  perpendlcabir ;  It  consequently  attains  the 
htBd  angles,  and  is  there  flexed  tbrwanb,  not  obliquely  and  at  an  obtuse 
angle,  but  rectangularly.  As  a  fiuther  consequence  of  this  arrangement, 
the  bssal  margin  of  the  elytra  Is  acute. 
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Our  apeciea  Tepresent  bul  tlnee  groupa  : 

Beak  wim  pftralfel  or  neMtjr  jnraitel  ildeB «. 

"    narrarrer  In  front,  tmpszoldEkl BvBck7t«m. 

2.  Tare!  whh  third  Joint  wMer.  deeply  Mlobed,  vielMe  from 

•bore ABtferthl. 

TanI  with  the  third  Joint  MIobed,  not  virible  from  above    crawpara. 

Group  I.  AatkrIbL 
Thweperiet  are  taffldeatly  distiBgnUied  Trom  Oratopapu  by  the  third 
JtrintoT  UtetaiH  being  not  nwroifn'  ttlan  the  Becxmd,  and  quite  vitlMe 
from  above ;  the  second  Joint  ie  broad,  triBngnlnr  and  rather  flat,  emargl' 
nate  at  tip.  The  sides  of  the  beak  parti;  cover  the  antetinal  oavlties,  which 
are  large  and  deep,  and  but  lightly  visible  fttim  above.  The  antenns  are 
sometimes  very  long  In  the  (^,  and  the  first  Joint  is  stouter  and  shorter 
Uum  nauaL  Tbe  tarsai  ciawavary  aceoiding  to  genus.  Except  in  An- 
tkribtu  Ute  aaleniial  cavitiee  are  somewliat  distant  from  tbe  eyes. 
Hind  angles  of  the  protboraz  not  directed  out- 

warde 3. 

Eyee  emarglnate,  hind  anglee  of  prothoras  di- 
rected ontward ;  fttmt  cox»  cootlgnous BHSPHTBUS. 

a.  FroDl  oone  conilgnons  or  nearly  so 3, 

"    well  aeparated  by  tbe  proeteniam.  4. 

8.  ClawB  almost  cleft,  body  elongate-cylindrical, 

eyes  emarginate FHOtNIOOBIU  B. 

Clawa    freUy   appendienhite,   body    stem  sab- 

cylindrical,  ey«a oval PIBZOOORVMUS. 

4.  Eyes  rounded ANTHBIBUS. 

Eyes  broadly  enai^oate TOZONOTtTS. 


Tbe  beak  is  ahorter  than  tlie  head,  broader  Ihan  long,  slightly  narrowed 
at  baa^  obttqaely  narrowed  In  front  of  tbe  wfdest  part,  not  emarglDaie  at 
tip,  bat  bordered  as  ueaal  with  a  corheeotia  elypeoH  ;  eyes  moderate,  ovate, 
broadly  emargtnate  in  fh>nt,  not  coarsely  graitulale ;  antennn  not  longer 
than  head  and  thorax  ;  flrst  and  second  Jolnte  thicker  not  elongated,  3-0 
slender,  gmdaally  a  little  shorter,  seven  and  eight  slightly  thicker,  fr-11 
equal  in  length,  forming  a  loose  compressed  club.  Prothorax  wider  at 
base  tban  Its  length,  gradually  narrowed  from  the  hose,  feebly  roonded  at 
the  eldee,  not  projected  over  the  head  In  flwnt.  but  truncate ;  hind  tuiglce 
aeote,  [nomlnent  laterally;  tranaverae  ridge  abeotulely  baeal,  scuvely  ex. 
tending  along  the  sidea.  Elytra  cylindrical,  deeply  punctato-strlate,  not 
wider  than  the  prothorax,  aad  abont  twice  as  long.  Front  com  prmrU- 
nent,  contignous;  tarsi  as  Itmg  as  the  tIMn ;  first  Joint  as  long  as  the  others 
tinfted,  third  Joint  not  nanowerthan  tbe  second,  very  short;  claws  with' 
a  sBtall  acate  tootii  near  the  bsae.  Mentnn  more  nurowed  behind  than 
tiSQal,  baccsl  fissures  wider. 
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1.  Bu.  WaUUl  n.  sp. 

Elongate- oviil,  sub^Undrtcsl,  browoiib-black,  opaque,  clothed  with  floe 
cdnereoiu  pubescence,  and  roottlad  with  p&tchea  of  yellowish- white  hair ; 
head  and  prothonx  deniely  and  finely  punctored,  the  latter  feebly  bislnuate 
at  baae.  with  the  hind  angles  acute,  dirergeut ;  elytra  with  deep  strongly 
punctured  strite,  disc  broadly  impressed  tianaversely  about  one  fourth  the 
length  timn  the  base ;  anteniue  at  baae,  tibia  and  tat^  dark  tMtaceons. 
Length  8.2  mm.;  .18  inch. 

One  spedmen,  IIUdms  ;  B.  D.  Walsh.  This  spedea  has  the  general  ap- 
pearance of  Braehytarnu,  and  without  examination  of  the  charadera  of 
the  gentis  and  group  might  readily  esc^«  recognition. 


Body  elongate -cylindrical.  Beak  about  as  long  as  wide;  sldeaacntely 
elevated  in  the  ij',  but  lewsoin  9ilimitlng  theantennal  cavities  which  are 
large  and  deep,  extending  nearly  U>  the  tip,  but  not  limited  behind,  and  not 
reaching  the  eyes;  the  beak  is  emarginate  in  thint,  and  finely  carlnate,  the 
carina  tennfoattng  behind  in  an  angnlated  impressed  line.  Eyes  coai«e1y 
granulated,  rounded,  somewhat tnusrene, broadly emarginateinthtnt.  An- 
teoniB  ((f)  mach  longer  than  the  body;  first  Joint  thick,  one -half  longer 
than  wide;  second  one-half  the  length,  and  much  thinner;  S-S  very  long, 
equal,  extending  to  the  second  TCDtral  suture;  6-8  gradually  alittle  shorter, 
densely  fHngad  beneath  with  short,  fine,  curled  hairs;  10-11  together  longer 
than  ninth,  not  thicker,  similarly  fHnged;  11th  pointed  and  slightly  curred. 
Mentuni  with  the  lobes  rather  acute  at  tip,  and  the  bottom  of  the  emarglna- 
tion  straight  Prothonu  longer  titan  wide,  narrowed  In  front  of  the  middle 
and  slightly  rounded  on  the  sides;  basal  ridge  fiexed  rectangularly  at  the 
sides,  and  extending  a  little  In  fhtnl  of  the  middle;  inferior  basal  margin, 
(on  the  perpendicularly  declivous  flwe  which  la  adaplod  to  the  base  of  the 
elytra),  finely  crenulste.  Elytra  not  wider  than  the  base  of  the  prothorax, 
marked  at  base;  scutellum  small,  rounded,  not  depressed ;  striee  oompnaed, 
of  large  punctures,  interapecea  nearly  smooth. 

Front  coxee  very  narrowly  separated  by  the  proeteninm.  Tarsi  with  the 
first  Joint  not  longer  than  the  second  and  third;  second  broadly  triangular, 
with  the  apical  angles  prolonged;  third  Joint  still  wider,  excavated  above 
fbr  the  articulation  of  the  next  Joint,  but  scarcely  emargtnate  beneath, 
forming  a  broad  cushion  as  tn  certi^n  Calandrida,  not  less  dilated  in  $ 
than  1^;  claws  with  a  long,  basal  tooth,  oiusing  them  to  appear  almost  deft 
as  in  Anthonomtti.  The  ventral  segments  gradually  diminish  in  length;  tlu 
fifth  is  broadly  emarginate;  the  pygidium  is  channeled  more  deeply  than 
usual,  and  the  groove  extends  nearly  la  the  tip. 

The  antennn  of  the  9  are  three-fourths  as  long  as  the  body;  the  Joints 
are  proportioned  relatively  as  in  the  ^,  but  the  last  three  (9-1 1 )  are  broader, 
forming  a  loose,  elongate  club,  which  is  slightly  fringed  beneath.  The  other 
Joiula  are  not  fHnged. 
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1.  P.  OhanuBTopls,  n.  ip. 

Ekngate-c^llRdrioil,  brown,  motttod  wjtii  0h  pabMoence  of  gt*j,  yel- 
low, fulrmu  and  black  colon;  bwd  «nd  ptotbonx  ooanelj'  panctured; 
•lytn  witii  the  flrat  imd  altarniUa  iiitanp«aM  BHfhtl7  more  oobtsi,  xemnl- 
liUed  with  block  u>d  yellowi  the  IntanMiliig  tpuM  vltb  dDeraooa  balr. 
UndM  lurfitoe  mottled;  metutarDOtn  denwly  ciotbed  with  j-eHowUb- white 
pnbeaoence.  Legs  and  anteniin  alM  mottled  with  gray  aod  dark  brown 
pubevGCDce;  the  outer  half  of  the  ninth  and  the  wlMle  of  the  tenth  and 
eleventh  ^int*ofthe  antenna  are  nearlj  black.  Length  (q^)  T.8-11  mm.; 
.2»-.44  inch;  ($)4.5-«.8  nun.;  ,18-.87inch. 

Florida,  ibuadaQton  OhamMvptpalmttlo;  Meanm.  Hubbard  and  Schwarc 

The  antenna  of  the  Btnalleat  (J'  are  scarcely  longer  than  the  body;  those 
of  the  largest  ue  nearly  double  the  length.  This  iaAnthribui  oglindrietu  i 
DeJ.  Cat 

FIBZOOOB'TKUS  Bch. 

Body  stout,  cylindrical.  Beak  broad,  flat,  not  as  long  as  wide,  not  emar- 
glDat«  at  tip;  anteanal  cavities  large  and  deep,  not  extending  to  the  eyes, 
partially  covered  by  the  sides  of  the  beak.  Eyes  subtrlangular,  coarsely 
granulated.  Antennn  (Q^)'onB-balf  longer  than  the  body;  first  joint  stout. 
TDonded;  second  nearly  twice  as  long,  conical;  8-8  more  than  twice  as  long 
aa  the  second,  slightly  thickened  towards  Ibe  tip;  5-t<  feebly  carinate  on  the 
ootertace;  eighth  more  flattened  towards  the  tip  than  the  others,  6-11 
forming  a  compressed,  elongate  club,  pubescent  and  sensitive.  In  which  the 
tenth  and  eleventh  Joints  together  are  shorter  than  the  ninth;  the  last 
named  is  obllquel;  emarginate  at  tip,  and  twice  as  long  as  wide;  the  tenib 
ifl  transverse  and  similarly  emarginate-  Hentum  with  the  lobes  subacute  at 
tip,  the  emarginatioD  rounded,  and  the  buccal  flssnrea  rather  wide.  Pro- 
thorax  wider  than  long,  tmncau  at  base,  with  the  ridge  flexed  rectangu- 
Isrly  at  the  bind  angles,  and  exteodii^  along  the  sides  nearly  to  the  tip; 
■ides  gcadoally  converging  and  slightly  roonded.  Elytra  not  wider  than 
the  prothorax,  with  punctured  strife;  third  and  fifth  Interspaces  wider  and 
■lightly  more  convex.  Front  coxte  nearly  contiguous;  tarsi  with  the  Bret 
ioiat  a  little  longer  than  the  second,  which  is  broad,  triangular  and  emar- 
ginate; third  J(Hnt  wider  than  the  second,  deeply  bilobed;  claws  broadly 
bat  not  strongly  appendtculate. 

The  antennas  of  the  2  are  abontoue  half  •■  long  as  the  body;  the  second 
j<rint  is  longer  and  more  slender;  the  subeeqaent  Joints  8-8  are  abont  one- 
half  longer  than  the  second,  and  the  clnb  Is  broader. 
Antewue  not  very  slender ;  protbttfax  with  two  shallow  de- 

pressioM  and  three  elevations  oocnpying  the  middle 

third 1.  dispar. 

Antenna  very  slender;  protborax  without  impresrions  or 

elevations ;  pnbeacence  mottled  yellow  brown  and  black    3.  mixtua. 
•This  dsiorlptlon  Is  made  I^m  p.  ditpar;  It  Is 
fsrences  exist  In  the  other  (pedes. 

PBOO.  AMIB.  FHILOa.  BOO.  XV.  BO.  9t 
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Antenoee  very  slender;  protboraz  witliout  ImpreBsioDB  or 

eleratiotu ;  pabeacence  neorl;  black S.  mceetufl. 

1.  P.  dispar  Gjll..  Sch.  Cure,  i,  140. 

This  species,  flret  described  from  Brazil,  occurs  in  Hiesouri  and  Texas. 
It  differs  from  the  follOTring  in  the  propoltions  of  the  sntennal  Joints  but 
not  Buffldentlr  to  place  the  species  tn  separate  fteoera ;  the  markings 
of  the  eljtra  are  similar,  but  in  the  present  species,  in  well  preserved 
specimens,  there  is  a  greater  condensation  of  ocbreouspubescencealoogthe 
flrst  and  second  interapsces,  which  thus  cease  to  be  tessellaled.  Length 
6.1-7.3 mm.:  .24-29  inch. 

2.  P.  tnixtua  n.  sp. 

Middle  and  Southern  Slates,  rare.  Oblong-cylindrical,  opaque,  brown, 
mottled  with  testaceous;  head  and  prolhorax  very  densely  punctured,  Ihe 
latter  narrowed  in  front,  not  rounded  on  the  sides ;  eljira  with  an  obtuse 
elevation  each  side  near  the  base,  strioe  composed  of  deep  approiimaie 
punctures.  Interspaces  tessellaled;  antennse  very  slender,  joints  of  Ihe  club 
equal  in  length.    Length  4.7-9  mm.;  .17-.24  inch. 

Of  Ihe  same  form  and  color  as  P.  ditpar,  but  smaller,  with  the  sides  of 
the  prothoras  nearly  straight,  and  the  antennn  more  slender,  and  quite 
different  in  the  terminal  Joints.  '  The  second  Joint  ia  more  strongly  clsfSte, 
the  8-8  very  slender,  gradually  diminishing  in  length  us  in  P.  ditpar  9> 
but  more  slender,  the  eli£lith  being  very  feebly  trisngular,  ninth,  tenth  and 
eleventh  formings  loose  club,  the  two  former  not  emarginate,  the  latter 
not  narrower;  the  ninth  is  longer  than  the  eighth,  and  the  tenth  and 
eleventh  a  little  shorter. 

Three  specimens  are  before  me,  in  which  I  can  perceive  no  sexual  differ- 
ences ;  the  antennse  are  about  two-thirds  the  length  of  the  body.  This  is 
Tropidtrti  ealiginoiui  j  DeJ.  Cat. 

8.  P.  mcsstus ;  Anthritiui  mattiu  Lee.,  Ann.  Lye.  Kat.  Hist  N.  York, 
i,  173  ;  pi,  li,  f.  18. 

Georgia  and  Florida.  This  species  exactly  resembles  the  preceding,  ex- 
cept that  it  is  a  little  more  robust,  and  the  pubescence  is  finer  and  of  a 
grayish-black  color,  tessellated  with  black  on  the  elytra  ;  the  only  while 
spots  are  two  small  dots  on  the  prolhorax,  one  at  the  middle  of  the  apical 
margin,  the  other  in  front  of  the  scutellum.  which  is  also  while.  The  legs 
are  annulaled  with  dark  cluereotis.    Length  4  mm.;  .16  inch. 

Tiie  figure  given  by  my  father,  like  aU  others  on  the  plale,  is  quite 
cbanicteristlc. 

ANTHJtUBtTS  Fabr.  (neo  Oeoffroy);  emend.  Lac. 

Idcord^re  hsa  restricted  this  generic  name  to  those  members  of  the 
present  tril*  in  which  the  ftont  coiie  are  rather  widely  separated  by  the 
prostemum.  Additional  characters  are :  the  beak  flat  with  parallel  sides, 
wider  than  long  and  feebly  carinate  In  tlie  first  species  ;  eyes  rounded, 
convex,  coarsely  granulated  ;  antcnnal  cavities  large,  extending  to  the 
eyes.    Antennie  half  as  long  as  the  body,  second  Joint  somewhat  longer 
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Uum  the  third,  and  equal  to  the  fourth ;  4-8  slightly  diminishiiig  in  lengtb 
and  increa^g  in  tbickneas ;  0-11  fonulng  a  coropreseed  oral  club.  Pro- 
thorax  with  the  ridge  extending  along  the  sides  to  the  middle.  Elytra 
cylindrical,  not  nider  than  the  prothorsx,  with  strife  composed  of 
large  pnnctures.  Tarsi  with  the  firal  Joint  a  little  longer  than  the  second, 
which  is  triangular  and  emarglnate ;  third  as  wide  as  the  second,  deeply 
bllobed ;  claws  acutely  toothed  at  the  middle.  Hentum  with  the  lobes 
■Dbacule  at  tip,  gula  transvereely  impressed  just  beblod  the  buccal  fissures.' 
Pubescence  lufled;  elytra  with  a  large  transverse  white  spot 

In  ftont  of  the  middle l.- oomuttis. 

Pubescence  short,  uniform,  dense,  yellowish-gray 2.  lividus. 

1.  A.  oomutUB  Say,  Cure.  4 ;  ed.  Lee.,  i.  263  ;  A.  eoronatvi  Oytl.,  Sch. 
Cure,  i,  141. 

Atlantic  Slates,  especially  Georgia  and  Louisiana.  Easily  recognised  by 
the  tufte  of  tu^r  on  the  protborax  and  elytra,  and  by  the  conspicuous  com- 
mon transverse  white  spot  in  front  of  the  middle,  wiiicb  extends  to  the 
sixth  stria.    Length  4.6-5.8  mm.;  .1&-.33  inch. 

2.  A.  llvldus  n.  sp. 

Elongale-cylindrical,  brown,  densely  clothed  with  short  depressed  mud- 
colon-d  tiairs,  club  of  antenna;  dark.  Beak  entirely  Hat,  not  at  allcsrinate. 
Protborax  longer  than  wide,  aliglitly  rounded  on  the  sides,  narrowt'd  from 
the  middle  to  the  apex,  which  is  broadly  rounded  ;  side  margin  extending 
to  the  middle.  Elytra  with  striie  composed  of  distant  small  punctures,  en- 
tirely even  and  equal  in  width,  Pygidial  groove  very  short,  not  extend- 
ing beyond  the  tips  of  the  elytra.     Length  4,4  mm.;  .17  Inch. 

One  specimen.  Lake  Harney,  Florida ;  Mcsara.  Hubbard  and  Schwara. 
The  front  comb  are  less  separated  than  in  A.  cornutait.  but  are  Ikr  (Vom 
being  approximate,  as  in  the  other  genera  of  the  tribe,  I  have  adopted 
the  name  under  which  it  appears  in  the  cala'ogue  of  Dejean. 

TOXONOTUS  Lac. 

1.  T.  foaolonlaris  Lac.,  Gen.  Col.  vli,  576 ;  AMkribui  faic.  Sch.,  Cure. 
1,  133. 

A  fine  (^  of  thia  well-known  Cuban  gpeciea  waa  found  by  Mr.  E.  A. 
Schwarz  at  Enterprise,  Florida,  in  Slay.  The  renlform  eyes  and  legs 
thickly  clothed  with  erect  flying  hairs,  as  in  many  Ctrambyeida,  entitle  it 
fully  to  generic  recognition  ;  and  the  prolongation  of  the  first  Joint  of  the 
tarsi  into  a  long  spine  in  the  c^  Is  a  singular  character,  not  occurring  in 
any  other  member  of  the  family.    Length  0,3  mm.;  .37  inch. 

Oronp  II.     Cntopiu-n. 

The  Insects  of  thb  group,  represented  by  only  two  species  in  our  fauna, 

differ  fWim  the  Anlhrtbi,  chiefly  by  tlie  second  joint  of  the  tarsi  leas  dilated, 

longer,  and  though  deeply  emarginate  at  tip,  concealing  ihe  Ihird  Joint  so 

that  the  articulation  i8notviaiblefromabove;but  merely  the  lobes,  which  do 
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not  eitend  beyond  the  prolonged  ftngles  or  the  second  Joint  The  beak  is  flat 
and  pftTBllel  on  the  tides  ;  the  antennal  cavities  extend  to  the  eyes,  which  ar« 
oral  and  coarselj  granulated,  someirhat  ImncBte  in  firaut.  The  ride  mar* 
gin  of  the  prothorax  extendato  about  the  middle  ;  the  base  Is  slightly  blain- 
uate,  and  the  lower  basal  margin  is  very  well  defined,  so  that  when  th« 
prothorax  Is  deflexed.  It  might  be  auppoMd  that  the  tranareTse  ridge  was 
not  atieolately  basal.  The  same  ts  the  case,  thoogh  to  a  less  extent,  in  the 
<  genera  of  the  preceding  group.  The  front  coxn  are  coaUguoos,  and  the 
mentum  is  bot  feebly  omarglnala  in  our  species ;  the  buccal  fissures  are 
ritherwide. 

CBATOFARI8  Sch. 

Our  two  qtecies  differ  by  the  color  of  the  putMscence : 
Brown,  with  the  sides  of  the  prothorax,  and  large  elylral 
spot  conntve  backwards,  yellowish-gny,  rest  of  the  sur- 

foce  mottled 1 .  lunatua. 

Black,  varied  with  white ;  elytra!  spot  irregular,  extend- 
ing  10  the  base,  encloeing  a  quadrate  black  acutel^ar 
space,  apex  of  elytra  white .'.  2.  lusubrls. 

1.  C.  lunatua  Fahraens,  8ch.,  Cure.  v.  321 ;  labram  and  Imhoff,  Oen. 
Cure. !,!!«;  JnlAriSui  lu».  Fabr.,  SysL  El.  11,409;  Maeroctphalvt  albifront 
Oliv..  iv,  m,  12,  pi.  2,  f.  16 :  AiUhribai  albifroiu  Bo\„  Bull.  Hose.  vi.  IB  ; 
Bupariut  tunatu$  Gyll.,  Sch.  Cure.  I,  140.  Eupariv*  paganu4  Gyll.. 
Bcb.  Cure.  1,  143  ;  Cratopari*  pas-,  Ibid,  v,  225,  small  specimens. 

Atlantic  States,  abundant.  The  larva  is  described  by  Chapuls  and  Can- 
dfize,  Cat.  Larr.  Col.  p.  200. 

3.  C.  luirubris  Fahraeus,  Sch.,  Cure,  t,  324 ;  Ua&roetphatu*  lug.  Oliver, 
iv,  80,  18.  pi.  a,  f.  17 ;  Buparint  lag.  Oyll.,  Sch.,  Cure,  i,  141  i  Anthribm 
notalvi  Bay,  Joum.  Ac.  Nat.  8c  Phil,  y,  248 ;  ed.  Lee.,  U,  813. 

Atlantic  Slalei,  abundant  southwardly. 

Group  III.     Braekrtaral. 

In  this  group  the  beak  la  gradually  narrowed  from  the  eyes  forwards,  so 
as  to  become  trapezoidal  in  form  ;  the  aDtennel  cavities  extend  to  the  eyes, 
which  are  coarsely  granulated  aud  emarginale  in  fhuit.  The  first  aod 
second  joints  of  the  anteunv  are  stout,  the  second  a  little  longer,  8-8 
shorter,  gradually  a  little  wider  ;  9-11  much  wider,  forming  an  oval  com- 
pressed sensitive  club.  Prothorax  rounded  In  ftont,  overhanging  the  head, 
basal  ridges  flexed  rectangularly  at  the  angles,  but  extending  only  a  very 
short  dislancealong  the  ^des;  inferior  basal  margin  acute.  Elytra  with  even 
and  eqnal  intcrapares.  Tarsi  with  the  first  Joint  scarcely  longer  than  th« 
second,  which  is  triangular  and  emarginate  ;  third  deeply  bllobed,  not  nar- 
rower than  the  second,  claws  toothed  near  the  tip,  so  as  to  appear  cleft. 
Hentum  deeply  emarginate  with  lobes,  rounded  at  tip ;  gula  transveraelj 
Impressed. 

Our  species  represent  two  genera,  one  of  which  has  not  been  previously 
recognized. 
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BubI  ridge  flexed  ftbraptl^  forwards  at  the  bind 
angles,  and  contlnoed  along  the  sides  of  the 

prothorax  for  a  short  distance BRAOHYTABSU'8. 

Baaai  ridge  geDlly  rounded  and  tfecomiDg  olMol^te 

at  the  hind  angles ANTHRIBU'LTTS. 

BBAOH7TABSU8  Sch. 
This  genoa  contains  the  type  of  GeoSroy's  genua  Aathribui ;  but  in 
sequence  of  hia  only  semi-recognition  of  the  binominal  Linnsan  not 
clatnre,  of  a  deflnitlou  properly  accompanied  by  a  specific  name,  indica- 
ting the  object  described,  was  delayed  until  1TS9.  The  generic  name  tbut 
proposed  by  him  (1764),  was  appropriated  by  Olivier  (1789),  and  by  L> 
trcille  and  Fabrlcius  subeequeutly,  and  applied  to  on  assemblage  of  species 
now  divided  Into  several  genera.  Scbdnherr  afterwards  divided  this  as- 
semblage of  species,  and  gave  the  name  Braehf/tariw  to  the  genus  liere 
treated  of  I  cannot,  therefore,  advise  the  restoration  of  the  name  Anthri- 
bv»,  with  the  authority  Geoffroy,  to  this  genus,  even  though  it  be  sanc- 
tioned by  the  authority  of  the  Munich  Catalogue,  and  the  Check  List  of 
Hr.  Crotch. 

Lege  testaceous  not  annulated 

Legs  brown,  annulated  with  darker;  elytra  tessellated  on 

the  alternate  Interspaces 1.  altematuB. 

3.  Mora  elongate,  densely  and  coarsely  pubescent  with 

yellowish -gray  hair,  with  indistinct  stripes  of  gray.. 

Pubescence  coane  and  dense,  yellowlah-gray,  slightly 

mottled  with  paler  dots  on  the  elytra 

Pubescence  liner,  scarcely  mottled,  body  mora  elongate 

than  in  B.  Umbalui 4.  plumbeufl. 

Pubescence  coarse  and  dense,  brownish -yellow,  not  mot- 
tled ;  smaller  and  more  elongate  than  B.  timbalvi. .         6.  veatltue. 
Shorter  and  stouter,  pubescence  Boer,  gray,  not  mottled; 

thighs  oiually  dusky 6.  tomentoBua. 

Longer,  pubescence  grayish -yellow,  mottled  with  dark 
brown,  elytra  each  with  a  basal  spot,  and  another  be- 
hind the  middle 7.  varl^ratuB. 

L  R  altematuB.  AnthrOnu  alt.  Bay,  Joum.  Ac.  Nat.  8c.  Phils. 
USD  ;  ed  Lee-.  U,  314. 

New  York,  Hisaourl  and  Texas ;  of  the  same  form,  siie  and  color 
Araoetnu  eoffta,  hnt  quite  different  by  the  form  and  position  of  the  i 
tennn. 
8.  B.  eriseuB,  n.  sp. 

Elongate,   snbcyllndrical,  piceous.  densely  clothed  with  rather  coa 
gray  hair,  veiglng  towards  ochreons  in  places,  but  without  definite  pa'.te 
Head  aa\a  B.  limbatui.  Prothorax  longer  than  lie  width  at  base,  rounded. 
hot  BCsrcely  narrowed  on  the  sides  as  &r  as  the  middle,  then  mure  oblique- 
ly rounded  and  narrowed  to  the  tip,  which  is  rounded  as  usual ;  base 


a.  silseus. 
3.  limbatuB. 
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brotidlj  rounded,  ainuata  near  the  Uind  anglea,  wlilcti  are  acate ;  disc 
sEronglj  puDCtured,  but  the  pnoctureB  are  coacealed  by  the  dense  pubes- 
cence. Elytra  not  wider  than  Che  base  of  the  protkorax,  and  about  twice 
as  long  as  it ;  stris  narrow,  rather  finely  punctured.  Lega  and  s 
yel low leb .brown,  club  darker.    Length  3.5  mm. ;  .14  inch. 

Colorado,  six  specimens  ;  Frof.  F.  H.  Snow.  The  body  Is  elongate  i 
B-  taritgatu* ;  the  pubescence  ia  nearly  uniform,  but  there  ai 
three  paler  gray  vittffi  on  the  pruthirax,  and  a  broad  one  occupying  the  3th 
and  6th  interapaces  of  the  elytra.  The  aide  margiD  produced  by  tbe  flef^ 
ure  of  the  basal  ridge  extends  nearly  one-half  of  the  length  of  tbe  pro- 

8.  B.  limbatuB  Say,  ibid,  v,  350  (Anthribtu) ;  ed.  Lee.,  li,  814. 

Atlantic  Slates,  varies  in  size  fi'om  2.3-8.1  mm. ;  .00-.  13  inch. 

4.  B.  plumbeufl,  n.  sp. 

Oblong,  cylindrical,  black,  densely  clotbed  with  clnerous  pubescence,  not 
mottled;  BlriEe  of  elyira  fine,  punctured;  anteuuce  and  legs  testaceous,  club 
a:ii1  thighs  darker.    Length  3.2  mm.,  .18  inch. 

>lidd'e  Slates.  Of  tbe  same  form  as  B.  limbatut,  but  a  little  narrower; 
the  pubescence  is  finer,  of  a  uniform  gray  color.  The  posterior  ridge  ex. 
te.ids  only  one-third  the  length  of  the  prothorax  at  the  sides,  nhi'.e  in  B. 
Umbaiut  ii  goes  fully  as  far  as  the  middle. 

C.  B.  vsBtitua,  u.  Hp. 

Oblong -cylindrical,  black,  densely  clothed  with  coarser  brownish -yellow 
pubescence,  scarcely  mottied  strice  of  elytra  punctured,  interspaces  flat;  ao- 
tennte  and  legs  testaceous.     Length  2  mm, ;  .08  incli. 

Louisiana;  Mr.  Ulke.  Smaller  and  narrower  than  S.  liTotatv*,  densely 
covered  in  the  some  manner  with  coarse,  brownish -yellow  pubescence;  the 
bind  angles  of  the  prothorax  are  acute;  but  the  transverse  ridge  scarcely  ex- 
tends a!ong  tbe  sides  in  front  of  the  base. 

6.  B.  tomentosus Say.  Joum.  Ac.  Nat.  Be.  Pbila.  t.  251  (.ilnfArtttM); ed. 
Lee.,  ii,  316.     Brackytartut  brmu  Fahrffius,  Sch.  Cure,  v,  168. 

Middle  and  Western  States;  on  Ambrofia  (C.  V.  Riley).  The  ridge  ex- 
tends from  the  bind  angles  about  one-third  the  length  rf  the  prothorax. 

7.  B.  varleffattiB  Say,  Journ,  Ac.  Nai.  8c.  Phila.  v,  251  (AtMribtn): 
ed.  Lee,  li,  815;  Braehglartut  itietieut  Gyli.,  Sch.  Cure,  i,  173. 

Atlantic  States;  Say  notes  its  occurrence  in  the  smut  of  wheat.  A  species 
of  rather  elongate  (hmi,  and  easily  known  by  the  basal  and  postmedial 
fuscous  spots  near  the  suture;  varieties  however  occur  in  which  these  spots 
are  obsolete,  and  the  specimens  are  tlien  to  b«  distinguished  from  A.limba- 
ttif  by  the  narrower  form,  and  more  elongate  prothorax.  Such  specimens 
probably  represent  B.  obtol«tu$  Fahraeus,  Sch.  Cure.  v.  167.  The  ridge  ex- 
tends from  the  base  along  the  sidea  for  alxiut  unebalfibe  length. 
AKTHBIBtTIi'D'S  □.  g. 

The  small  species  upon  which  I  linve  founded  this  genus  is  of  more 
elongate  form  than  Braehgtartui,  but  agrees   with  It  In  tbe  trapezoidal 
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fonn  of  beak,  aod  tbe  flret  Joint  of  the  tsrai  not  longer  than  the  second.  It 
diffisTS,  howoTer,  hy  the  bual  ridge  of  the  proUionx  being  not  rectangu- 
Isrlf  bat  Dnlf  obtasel^  flexed  at  the  outer  ends,  and  not  coDtinulng  along 
the  sides.    Tbe  claws  aie  cleft  at  the  tips  for  about  one-fourth  iheir  length. 

1.  A.,  rotundatua,  n.  sp. 

Elongate,  darlc  brown,  densely  clothed  with  pale,  clnereoua  and  brown 
pubescence;  prothorax  broadly  rounded  on  the  aides,  hind  angles  rounded; 
elytra  oral,  convex,  stris  deep,  punctured.     Length  1.4-2.4  mm.;  .05-.0B 

'^HaBsachusetts  to  LoiiUlBna.  Tliie  species  dlffera  in  form  FVom  the  Brachy- 
tarti  by  having  the  sides  of  tlie  prothorai  broadly  rounded,  and  the  elytra 
slightly  narrowed  and  rounded  near  the  base.  The  body  Is  rather  elongate, 
proportioned  nearly  as  in  ^.  raritigatai,  dark  brown,  densely  clothed  with 
brown  and  Bllvery  gray  pubescence;  the  head  is  flat,  and  the  rostrum 
slightly  narrowed  at  tbe  inseition  of  the  aniennce;  the  latter  are  testaceous, 
with  the  club  ftiscous;  prothorax  longer  than  wide,  gradually  narrowed  in 
Avnt  and  rounded  on  the  sides,  tip  rounded;  base  broadly  rounded, 
transverse  ridge  not  continued  along  the  sides;  hind  angles  obtuse,  atiglitly 
rounded.  Elytra  oval,  convex,  a  little  wider  tlian  the  base  of  the  ptothorax; 
hmneral  angles  rounded,  not  prominent;  strin  rather  deep,  punctured;  legs 
testaceous.  The  anlenns  are  lather  stouter  than  in  Braehytanua,  and 
scarcely  attain  the  base  of  the  prothorax. 

Tribe  III.     ABAOCBBIXI. 

But  two  genera  of  this  tribe  Itave  occurred  in  our  fttuna  ;  they  are  of 
small  size,  and  are  easily  known  by  the  ontennn  being  Inserted  in  small 
foveffi  upon  the  upper  surface  of  the  beak.  The  transverse  carina  of  tbe 
prothorax  as  in  the  preceding  tribe  le  basal,  suddenly  flexed,  forming  a 
right  angle,  and  extended  a  short  distance  along  tbe  sides  ;  the  antennm 
are  slender,  and  tbe  last  three  Joints  form  a  loose  club.  Tbe  elytra  are 
regularly  striate  as  in  all  the  preceding  tribes  and  gronps  of  the  fhmlly. 

Antenne  with  second  Joint  shorter  than  the  first 

"  "  "        as  long  as  the  flrst,  elytra  striate. 

AB^OOEBUS  Bch. 

I,  A.  (Ksoioulatue  Wollaston,  Ann.  Nat.  Hist,  v,  (1870),  18 ;  Curoujio 
fa*e.  DeOeer,  Hem.  Ins.  v,  (1775),  ST6,  pi.  xvi.  f.  2  :  BracAus  eaeao  Fabr., 
Byst.  Ent.  64  ;  Ent.  Syst.  1,  2d,  870 ;  Syst.  El.  ii,  897;  MaOToetpJialiu  eaeao 
Oliv.,  Ent.  Iv,  No.  80,  IG,  pi.  3,  f.  21;  Anlhribut  eofta  Pabr.,  Syst.  El.  li. 
411  ;  Araoeti-u*  eoffea  Oyll.,  9ch.  Cure.  1,  175  ;  Labr.  and  Imhoff,  Cure.  I, 
59;  A^lhrQnu  ea^illiearnU  Bay,  Joum.  Ac.  Nat.  8c  Philo.  v,  24S  ;  ed. 
Lee.;  il.  818. 

Atlantic  and  Pacific  Slates  in  articles  of  commerce.  This  coemnpolltan 
species  tias  many  other  synonyms,  which  may  be  found  in  Harold  and 
(^enuninger.  Cat.  Col.  p.  3749,  From  these  must  be  excluded  AnthHbnt 
maitui  Lee,  Ann.  Lye.  New  York,  i,  173,  which,  as  mentioned  alrave,  be' 
longs  to  Piatoeorj/nuf. 
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OHORAOITS  Ehhy. 

1.      O.    MTtlTlinfTT111.t1Tll,    D.    tp. 

Oval-subcfllndrical,  brown,  without  lustre,  sligfatly  pubesceDt,  pro- 
tbotBi  densely  punctured,  elytn  deeply  stria to-pnnctate,  Intempaces 
denselj  mnA  finely  punctuUte,  anieutue  and  legs  yellow.  Length  1.8  mm. ; 
.Mlnch. 

North  Carolina ;  Dr.  C.  QmmennanD.  Acooidlng  to  deacrlption  tbia 
spedes  differs  ftam  tbe  Earopesn  O.  Sheppardi  by  the  prothoiax  not  b«ing 
Tery  flnely  pimctured,  and  fh>m  C  pietut  by  tbe  elytra  not  being  abinUi^. 

9.  O.  Sayi,  n.  ap. 

EloDgale-OTal,  subcylindrical,  blackjab,  protborax  densely  punctured, 
slightly  pubescent,  elytra  deeply  atrlato-punctale,  shining,  interspaces  less 
densely  and  more  distinctly  ponctnlate;  antenns  dark  tcetaceoiis,  feet 
piceous.    Length  S.3  mm.;  .W  inch. 

Washington,  D.  C;  Mr.  Ulke.  Larger  and  narrower  than  the  preced- 
ing, with  darker  legs,  and  shining  elytra. 

Tribe  IV.     XBHOMCHBSnRI. 

The  speciea  of  this  tribe  have  lost  all  appearance  of  the  family,  and  in- 
deed of  Rhynchophore.  The  only  one  known  to  me  in  our  fauna  might 
be  rewlily  mistaken  for  a  small  Cryptoeephalv;  while  tbe  Madennspeciea 
flgured  by  Wollaston*  seems  to  resemble  In  miniature  Oibbivm 

The  body  is  oral  or  ovate,  very  c«H)Tex,  and  qaite  glabrous.  The  beak 
is  to  short  SB  to  be  not  distinct  fMm  the  ftvnt ;  tbe  antennn  are  inserted 
upon  tbe  (Vont,  which  Is  deflexed ;  tbe  eyes  are  small,  tnnsTerae  oval. 
The  flrst  and  second  Joints  of  the  antennie  are  longer  and  stouter ;  8-7 
shorter  and  thinner,  nearly  eqnal ;  eighth  snbtriangular,  a  little  wider, 
9-11  wider  forming  a  looae  club.  Protborax  narrowed  from  the  base  for- 
wards, ridge  entirely  basal,  flexed  at  the  hind  anglea,  and  continuinfC  a 
short  distanoe  along  the  rides.  Scutdlum  invisible.  Elytra  not  striate. 
Taral  with  the  flrst  Joint  elongated  ;  second  triangular,  emarginate;  third 
bllobed;  ctaws  alender,  not  toothed. 

Two  genera  would  seem  to  be  Indicated  ;  the  flrst  of  which  is  unknown 
to  me  in  nature. 

Upper  snrlace  smooth ZSNOROHBSTBS. 

ProthonuE  punctured  ;  elytra  with  irregular  double 

rows  of  punclorea BUXBNUS. 


Woll. 

1.  Z.  amsrlounu  Motsch..  Bull.  Hose  1878.  li,  251. 
Unknown  to  me :  fbnnd  on  bashes  near  Hobile,  Alabama.    The  Mlow- 
ing  la  thedeM^iptloD  given  by  Hotscfaulsky: 
Statura  et  dolor  X  »aUiUmU»  sed  dupio  minor ;  gibbosoa,  acarifbrmi^ 
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aotice  atteniutiu,  nltldu  gUbei,  nlger;  elytri*  nibnoeMientibua,  aotenni* 
pedlbusque  fbinigineo-testaceU ;  capiu  obtuso,  oculU  plsaluMiulis ;  tbonce 
&Dtlce  Ckpitfa  luitudine,  subconico,  poatice  ktiore,  bui  slmplidter  tnin- 
cUo ;  elTtris  andce  thonda  Utitodinv,  poBUoeorato-dilaUtia.  Long.  )  lin. ; 
111.  elytr.  ^  lin. 

BCTXBNira  D.  g. 

I  can  give  do  otber  charactera  for  dUtlnguUhiag  this  gentu,  ezmpt  the 
punctured  mrfkce  and  leas  orate  form  ofbodj. 

1 .  B.  punotatus  n.  sp. 

Oval,  very  convex,  aligfatly  narrower  Id  fVoDt;  brownish-black,  glabrous 
shiniDg;  fides  of  elytra  piceous,  base  oC  antennn  and  lags  lestaceous. 
Read  feebly  punctulale.  Protborex  a  little  wider  ut  base  tban  long,  gradu- 
ally narrowed  fh>m  the  base  forwards  ;  lip  broadly  rouDded,  base  nearly 
reclilinear;  disc  deeply  but  not  coarsely  punctured.  Elytrascarcely  wider 
tiun  the  base  of  the  prothorax,  and  punctured  almilarly,  except  that  the 
punctures  are  arranged  in  irregular  double  rows,  wltli  narrow  intervening 
smooth  spaces.  Beneath  brownish,  punctured  ;  ventral  segments  short, 
equal.     Tjcngth  1.2  mm. ;  .05  inch. 

Detroit,  Micliigan ;  one  specimen  ;  Messrs.  Hubbard  and  Scbwaiz.  Dr. 
Horn  has  received  anotlier  (h>m  Canada.  The  head  Is  so  much  defleited 
that  I  cannot  examine  the  form  of  the  menium  without  risk  of  breaking 
the  insect. 

Family  XI.    APIONID.a!. 

Uentum  narrow,  linear,  much  longer  than  wide.  Inserted  upon  a  short 
gular  peduncle  of  equal  width  ;  slightly  channeled  st  tip,  reaching  nearly 
to  the  mandibles,  and  quite  concealing  the  ligula  and  palpi,  wbich  are  very 
small,  maxillte  entirely  filling  tlie  buccal  fissures  with  a  large  corneous 
mass :  palpi  not  visible ;  on  dissection  they  appear  very  short,  with  not 
more  than  three  Joints  :  there  is  but  one  broad  lobe,  densely  fVinged  with 
hairs.  Mandibles  three -toothed,  the  middle  tooth  curved,  acute,  forming 
the  apex  ;  near  the  tip  on  the  anterior  edge  Is  a  small  tooth  ;  the  thiid  tooth 
Is  on  the  iDDcr  side  and  very  large. 

AnteDDie  iDserted  at  the  sides  of  the  beak,  Id  fovece,  eleven-Jointed, 
straight,  first  Joint  longer  than  second  ;  these  two  are  stouler  than  the  suc- 
ceeding ones  ;  0-11  broader  and  longer,  forming  an  oval  puliescent  club, 
which  is  pointed  at  the  end. 

Head  prominent,  not  defiexed,  not  narrowed  behind  the  eyes,  which  are 
rounded,  convex,  and  not  floely  granulated  ;  beak  long  and  slender,  some- 
times stouter  towards  the  base  ;  without  antenna!  grooves. 

Prolhorox  truncate,  in  ftvnt,  without  postoeular  lobes,  subsinuate  behfiid, 
gradually  narrowed  from  base  to  lip  ;  prostemum  very  short,  coxal  cavities 
rounded,  confluent,  closed  behind  ;  prostemBl  sutures  distinct. 

Mesoetemum  small,  narrow  between  the  cois ;  side  pieces  diagonally  di- 
vided ;  epimers  triangular,  pointed  at  the  Inner  side,  and  not  attalDlng  the 
PROC.  AMKB.  FHILOa.  SOO.  XT.  96.  3Z 
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coxal  cariUea.    Uetut«mum  a  little  longur  tban  the  flrat  7eiitral  segment. 
Bide  pieces  narrower. 

Eljlra  ampie,  sometimes  aimost  ventrlcoae,  deeply  ttriMe,  entinly  cot- 
ering  the  pygidlum  :  without  eplpleune  :  fold  on  the  inner  aurfiice  parallel 
nitb  the  side  margin,  diverging  gn^Dally  torn  it  towards  the  tip.  Wings 
largo. 

Abdomen  with  the  flrat  and  second  rentnl  segments  large,  closely  con- 
nate, with  a  fine  straight  suture ;  third  and  fourth  segments  very  short,  sn- 
tnres  straight ;  fifth  longer,  flat,  rounded  at  tip ;  doreal  segments  membran- 
ouSi  pygidium  small:  anterior  coxte  conical,  prominent,  conUgnous ;  middle 
coxie  round,  slightly  separated;  hind  coxs  smalt,  Iransrerae,  rather  widely 
separated. 

Legs  ralherlong  and  stout;  thighs  somewhat  claTate,tlhlfe truncate  at  tip, 
without  spurs,  or  spines ;  tarai  dilated,  first  point  scarcely  longer,  third  bi- 
lobed  ;  claws  divergent,  appendlculate,  toothed,  or  simple. 

The  species  of  this  family  are  small,  and  have  a  peculiar  and  easily  re- 
cognized appearance.  Lacordaire  has  placed  them,  as  a  tribe  near  hia  Attt- 
labidti,  with  wliich,  however,  as  will  be  seen  by  the  foregoing  description, 
they  have  but  little  resemblance,  or  afflnlty. 

Lacordaire  describes  them  aa  apteroiia  ;  In  all  the  species  I  have  examined 
the  wings  are  quite  well  developed.  I  also  And  that  in  many  of  our  species 
the  claws  are  toothed  or  sppendiculate.  while  In  a  few  they  are  simple,  and 
I  have  therefore  attempted  to  group  them  In  my  coUectlun  upon  those  char- 
acter, the  pottition  of  the  antenme,  and  the  relative  length  of  the  first  and 
second  Joints  of  those  organs. 

The  apeciea  are  numerous,  and  many  are  yet  undescrlbed.  It  seetna 
hardly  worth  while  to  aiSz  names  to  them,  until  they  have  been  collected, 
.  with  reference  to  the  plants  which  they  infest.  I  will,  therefore,  on  the 
present  occadon  give  only  the  bibliography  of  the  described  species,  in  al- 
phabetical order,  with  such  notes  on  their  habits,  as  I  have  been  able  to 
obtt^n. 

APIOir  Herbst. 

1.  A.  oavifrans  Lee.  Pac  B.  R.  Espl.  and  Surveys,  Ins.  53.  Oregon. 

3.  A.  oiDereutn  Oerstaecker,  Stettin  Eot.  Zeitung,  ItitH  250.  South 
Carolhia. 

8.  A.  orasalnasum  Lee,,  Pac  R.  R.  Eipl.  and  Surveys,  Ins.  53,  Cali- 
fornia. 

4.  A.  orlbrloolls  Lee,  Pac.  R.  R.  Expl.  and  Surveys,  Ina.  58;  A.  po- 
ToiiaAh,  Oemm  ,  Col.  Hetle,  vjil,  123.  California.  The  change  of  name 
was  suggested  in  the  Munich  Catalogue,  but  was  afterwards  withdrawn  by 
Dr.  Gemmtnger  as  unnecessary. 

6.  A.  oupresoens  Hann.,  Bull.  Hose,  1843,  li,  389.    Alaska. 

6.  A.  lanuvinoaumi  Walsh,  Proc.  Enl.  Soc  Phlla.,  1867,  360.  Il- 
linois, fhim  galls  Salix  itrobiloidM  produced  by  a  species  of  Ctcidemgia. 

7.  A.  melanaiium  Oeral.,  StetL  Ent.  Zcit.,  1854,  261. 

8.  A.  metaUioum  Oerat,  Ibid.  243.    Florida. 
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9.  A.  niffrutn  Harlnt,  Kiter,  vli,  13S,  pi.  108,  f.  11 :  Oermar,  HagoziD, 
Li.  239 ;  Gyll.,  8cU.  Cure.  l.  8M. 

10.  A.  nodirostre  Qent..  Suit.  Ent.  Zelt,  1SS4.  241.    Florida. 

tl.  A.  osdorbTnohum  Lee.,  Pr.  Aa  Nat  Sc.,  Phlla.,  1838,  78.  8aa 
Diego.  California. 

12.  A.  pens7lvanlouiii  Boh..  Belt.  Cure,  v.  417.    Peimijlvania. 

13.  A.  poroatum  Boh.,  ibid.  t.  874. 

14.  A.  procave  Lee.,  Pac.  B.  R  Eipl.  and  Sarrey*.  Int.  58.    Call- 

15.  A.  protansum  Lee.,  ibid.  03.    Caltfbnita. 

16.  A  rasondltum  Ojll.,  Seh.  Cure,  t,  432.    PaoDBjlT^nla. 

17.  A.  rpBtrum  Say,  Jonm.  Acad.  Nat.  Sc.  Phlla..  t,  2S3  i  ed.  Lee., 
tl.  3l6;  Cnrcp.e;  ed.  Lec.l,  964  ;  A.  Sayi.  Gyll..  Soh.  Cure.  1,233;  Hbt- 
rb,  InJ.  Insecu,  ed.  nit.     (larva.)    Beeda  of  BapHtia  Itutantha. 

18.  A  segnipee  Say,  Core  p.  6  ;  ed.  Lee.,  i,  364.  Seeds  of  Tepliroria 
tirS^iaua.     Also  In  aeeda  of  Ailragaitu  according  to  Bay. 

19-  A.  BUbglobosum  GerBl..  Btett.  EnL  Zelt..  18M.  949. 

SO.  A.  troelodTtea  Hann.,  Bull.  Mom.,  1843,  11.  289.     CBlllbmla. 

21.  A.  Tantriooaum  Lee.,  Proc.  Acad.  Nat  Be.  1858.  78.  Port  Yuma, 
Califbmla. 

99.  A.  vile  Oeret,  3t«:t  Ent.  Zdt.  1804.  249. 

Bpedea  are  koonn  to  me  to  Infbst  the  teeda  of  Biptitia  tinetoria,  Pha*t' 
tlut  paueijiorui;  and  In  the  Adirondack  region  of  New  York,  I  found  a 
ipecles  in  abundance  on  the  leavea  of  the  locnat,  Bobinia  pimdacatia. 
Skj,  on  the  authority  of  Dr.  J.  F.  Helahelmer.  mentlooa  that  A.  rottnim 
it  fonnd  on  Ihe  same  plant ;  Cure.  p.  0,  but  the  tpKdes  collected  by  me  Is 
quite  different. 
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ADDITIONS  AND  COERKCTTOHB. 


p.  S.  add ;  Pubescence  long  aod  epone,  bead  very  con- 
vex, eyes  piatuberont 4.  bODibifirona. 

4.  Bbinomaoer  bombiftons,  n.  ap. 

Of  the  Mme  form  tia  JI.  pSoiu*,  but  luger,  black,  with  a  alight  meUlUc 
tinge,  thinly  pubescent  wltb  long  but  not  coaree  gray  bair.  Beak  wider  M 
base  aad  tip,  narrowest  about  the  middle,  gllghtly  curved,  imoDtb  above, 
punctured  at  ttte  sides,  separated  from  the  head  by  a  very  deep  constrictioa. 
Head  nearly  twice  as  wide  as  long,  very  convex,  coarsely  and  densely 
punctured ;  eyes  very  convex  and  prominent.  Pruthorax  a  little  wider 
tb&n  long,  rounded  on  the  sides,  strongly  punctured,  with  a  slight  vestige 
of  a  smooth  dorsal  line.  Elytra  strongly,  but  not  densely  punctured,  more 
finely  punctured  towards  the  tip.  Anieniue  piceon^  8-7  Joints  pMler. 
Length  4  mm.;  .14  inch. 

BriUsh  Columbia,  one  specimen.  The  head  Is  also  convex  in  R.  pilMu* 
and  eotnptuM  \  but  to  a  much  less  extent ;  the  other  characters  are  quite  dif- 
ferent ftnd  the  elytra  are  much  less  densely  pnnctured. 

p.  4.   Change  the  table  of  Ayiiata.  at  follows : 

Ajitennn  inserted  near  the  middle  of  the  beak.  S. 

"      "     base  "  "  a. 

2.  Last  Joint  of  antenna  triangular  pointed,  as  wide 
ss  the    preceding ;   black   coarsely    punctured, 

thinly  pubescent L  ater. 

Last  Joint  of  antennsa  narrower  than  Ihe  preceding, 

obtuse ;  black  finely  punctured,  thinly  pubescent  nasalia. 

8.  Blulsb  black,  densely  punctured,  thinly  pubescent,    S.  subocenileuB. 
Very  small,  brown,  irregularly  pubescent 3.  oaaeandrse. 

1-3.  AtUetea  nasalis.  n.  sp- 

Bhining  black,  sparsely  clothed  with  fine  suberect  hairs,  beak  nearly  aa 
long  as  the  head  and  prothotikX.  rather  broad,  narrowest  at  the  base  of  the 
antennte,  which  are  inserted  in  large  lateral  cavities,  about  ^  From  the  base; 
gradually  wider  towards  the  tip,  scarcely  punctured,  with  a  longitudinal 
row  of  pnnctures  each  side  from  the  ilp  nearly  to  the  antenna.  Head 
transverse,  punctured,  with  a  smooth  frontal  space  ;  eyes  prominent-  Pro- 
thorax  wider  than  long,  narrowed  in  front,  rounded  on  the  sides,  not  dense 
ly,  but  strongly  punctured.  Elytra  rather  densely  and  finely  ptmctured. 
Antennee  black,  ftth  and  lOtb  Joints  large,  not  transverse,  lltbmacb  smaller 
and  narrower,  triangular  with  rounded  angles.    Length  8  mm.;  .13  inch. 

California,  west  of  3an  Diego  ;  collected  by  Mr.  Hardy  and  kindly  given 
me  by  Dr.  Sharp.     The  9th  and  10th  Joints  of  the  antennte  are  transverse 
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and  the  11th  longer  and  acute  at  tip  In  A.  ater:  and  nearly  the  same  in  A. 
luicaruleut :  in  A.  cattandra  the  last  Joint  !a  more  obtase,  and  the  club  Ib 
ratUer  less  looeelj  formed. 

p.  7.  Change  the  table  of  Bhj/nehita  as  follows  : 

S.    Color  black  bronzed 2.  eeneus. 

"    blue 3.  mexioanus. 

"    golden,  tinged  with  green BTtimJHa. 

8-4.  Bhynoliltes  ezjmlus,  n.  sp. 

Bright  golden,  tinged  with  gre«n  and  red,  clothed  with  erect  black  hairs, 
which  are  shorter  than  In  the  two  species  above  named,  beak  as  long  aa  the 
head  and  prothorax,  slightly  broader  at  tip,  rather  stout,  sUghily  curved, 
mgose,  bisulcate  and  feebly  carinale  heblnd  the  anteniue  ;  lateral  edges 
sharply  deBned  ;  an  elongate  fovea  between  the  antenns.  Head  flnely 
transversely  rugose  behind,  sparsely  and  strongly  punctured  in  ftoai,  nut 
channeled.  Prothorax  about  aawideaa  long,  somewhat  narrowed  in  ttoat, 
rounded  on  the  sides,  sparsely  and  strongly  punctured  ;  tip  tonstrlcted  at 
the  sides,  base  distinctly  margined.  Elylra  nearly  one-half  wider  than  the 
prothorax,  stiiw  composed  of  deep  punctures,  which  are  not  much  larger 
than  those  of  the  interspaces.  Under  surface,  legs  and  t>eak,  dark  meiallic 
green.  Antennn  black.  Inserted  about  the  middle  of  the  length  of  the 
beak  and  extending  beyond  the  base  of  the  elytra.    Length  8.7  mm.i  .15 

New  Mexico,  Dr.  Horn.    A  very  distinct  species. 

p.  06.  PhaoephoUs  elegans.  t  have  threespeclmensfmm  New  Mexico, 
agreeing  In  all  respecia  with  the  Others,  except  that  the  scales  are  dirty 
gray,  nut  at  all  metallic. 

p.  80.  DirotOBnathussordldus.  Specimens  collected  by  Mr.  Crotch, 
at  Lake  lAbacbe,  British  Columbia,  are  of  smaller  size  (3-2  mm. ;  .135 
inch),  and  the  prothorax  is  somewhat  broader  than  in  the  Mohnve  and 
Arizona  spedmens,  but  do  not  differ  otherwise. 

p.  114.  in  table  of  Bit&net,  add  in  3  : 
Elytra    nearly  uniform   gray-brown,   form  less   elongate. 

bristles  longer ;  prothorax  with  three  paler  stripes hisplduluB. 

4r-5.  Sltones  hispiduluB  Qerm.,  8eb.  Cure.  ii.  128;  Allard,  Ann. 
Ent.  Fr.,  1884,  876  ;  S.  tutmorrhoidalia,  Sch..  Cure  ii.  115. 

This  l^ommon  European  species  occurred  abundantly  at  the  sea-shore 
near  Long  Branch.  New  Jersey,  in  July,  about  the  roots  of  grass  growing 
on  the  dunes.  It  is  easily  known  by  the  long  bristles  of  the  elytra,  which 
In  our  apecimena  are  only  slightly  variegated  in  color. 

p.  119,  to  table  of  Triehalophui  add ; 

Beak,  channeled 6.  simplex. 

Beak  flat,  not  at  all  channeled 6.  planlrOBtrlB. 

6.  Trlohalophus  planirostris,  n.  ap. 

Brownish-hlack.  clothed  with  pale  hrown  prostrate  hairs.  Beak  notchan- 


,  Google 


■ait  Ari-KNUIi.  (L.Oo»t* 

neled,  bol  flat,  or  even  feebly  concave  longitudinally  ;  lateral  grooves  in 
froDi  of  liie  eyes  triangular,  reet>le,  aliort.  Protliorsi  rounded  on  tbe  sides, 
not  coDstricled  M  tip,  convex  finely  and  dengfly  punctured,  with  a  very 
fiiint  narrow  dursal  line,  with  a  paler  lateral  stripe,  as  in  T.  tirapitr.  Elytra 
densely  and  finely  punctured,  wlthoui  gCrifc,  but  lesselaLi;d  in  tlte  usual 
manner  wiili  darker  spots.     Lcnglli  8.G  tnm  ;  .33  incli. 

Colorado ;  one  specimen  kindly  sent  to  me  by  Prof.  F  H.  Snow,  by  whom 
it  was  collected  wliile  in  charge  of  tlio  Kansas  University  ScientiBc  £spc- 
dition  of  1876.  This  species  exactly  resembles  T.  simpkx,  except  in  the 
absence  of  the  well  marked  medial  groove  on  tbe  Upper  surface   of  the 

p.  124,  to  end  of  table  of  Ph'jtonmmt  add  in  ? : 
Scales   go!  den -yellow,    elytra  with  conspicuous  black   spots, 

sides  of  prolborax  rounded eximius. 

4-5.  PhytODOmus  eximius,  n.  sp. 

Of  the  same  size  and  form  as  P.  aomptm,  black,  prothorax  and  elytra 
densely  dollied  with  golden-yellow  scales,  elytra  with  many  small  quad- 
rale  spots  of  black  scales.  Head  and  beak  densely  punctured,  scales  dense 
n|w)n  the  occiput,  gradually  thinner  in  front,  so  that  (lie  beak  becomes  free 
from  scales,  but,  sparsely  pilose  with  long  bristles  ;  frontal  groove  very 
short  between  the  eyes,  which  are  not  promincut. 

Prothorax  as  long  as  wide,  truncate  at  tii>,  broadly  rounded  at  base, 
sides  parallel  for  half  the  lenglli,  then  obliquely  narrowed  to  liie  lip,  wbich 
is  impressed  on  the  sides,  but  not  on  tbe  upper  surface  :  there  are  two  ill- 
defined  approsimale  basal  black  spots.  Scutellum  3-ellow,  scaly.  Elytra 
fully  one-half  wider  than  the  prothorax,  humeri  oblique,  obtusely  angu- 
lated  ;  sides  parallel  for  two-third*  tbe  length,  then  obliquely  rounded  to 
the  tip  ;  strife  fine,  well  marked,  distinctly  pimcinred,  interspaces  flat,  with- 
out rows  of  bristles,  under  surface  covered  with  paler  scales,  legs  black, 
thinly  clothed  with  pale  hairs,  thighs  with  a  spot  of  pale  scales.  The  an- 
tennte  are  black  and  extend  to  the  base  of  the  protliores  ;  the  flrst 
joint  of  funicle  large,  conical,  as  long  as  the  lliree  following  unittd ;  2-7 
equal  in  length,  but  increasing  rapidly  in  breadlh,  nod  united  not  longer 
tlinn  the  club,  which  iselongate-ovaiand  pointed  at  tip.  Length  4.6  mm. ; 
.18  inch. 

Topeka.  Kansas  ;  Mr.  E  A-  Popenoc.  I  liave  seen  two  specimens  of  Ibis 
very  pretty  species,  one  of  which  has  been  kindly  placed  in  my  collection. 
It  differs  from  P.  eomplm  not  only  by  the  color  but  by  tbe  flrat  joint  of  the 
funicle  being  large  and  the  second  not  longer  than  the  following;  the  funicle 
is  also  thicker  and  the  club  larger  than  in  that  species. 

The  scales  in  this  species  are  deeply  cleft  almost  to  tlie  base.  Since  the 
printing  ot  that  part  of  this  memoir  which  relates  to  the  present  genus,  I 
have  examined  more  closely  the  scales  of  the  difierent  species  in  our  fauna 
with  the  following  result ; 

A.  Scales  thick,  truncate,  or  very  feebly  emargioate  at  tip,  with  the  an- 
gles not  promineni- 
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a.  ScAl«a  icucely  Btrinte,  neorlr  uniform  ;  compt^t,  eximiai. 

b.  Scale*  dbtincUf  striate,  with  longer  narTow  ones  Inlennixed,  which 
Me  the  bristles  of  the  eljtnil  interspaces.  These  bristles  are  obtuse  in  quad- 
ricoUu,  but  acute  in  the  European  mmitU. 

B.  Scales  elcmgate,  striate,  truncate  and  slightlr  emarglnate  at  tip, 
opi'nius. 

C.  Scales  elongate,  striate,  acutely  and  deeply  emarglnaU  at  tip,  with  the 
angles  acuto  prolonged  ;  letigeru*.  In  the  European  Poliua  the  scales  arc 
less  deepl;  emarglnate.  The  bristles  are  slmllarlj  striate,  but  longer  and 
scute. 

D.  Settles  narrow,  cleft,  with  slender,  acute  lobes  ;  bristles  longer,  acute 
and  simple. 

a.  Scales  clen  for  two-thirds  the  length,  pabiroUU. 

b.  Scales  cleft  nearly  to  the  base  ;  elonjahtt,  Catlor. 

E.  Pubescent,  without  Intermixed  scales,  nigriroitnt. 

U  Is  apparent  therefore,  that  valuable  characters  maj  be  found  for  the 
recognition  of  the  spedes  In  this  diOcult  genus,  by  the  study  of  the  form 
of  the  scales. 

p.  155  add : 

1.  Iiixtia  pleuralls  Lee.,  Pr.  Ac.  Nat.  Sc  PhUa.,  1856,  78. 

This  apedes  has  a  slender  form,  and  is  cinttied  with  raiber  coaroe  grayish 
pnbescence,  with  a  stripe  of  paler  color  at  thesidrsof  the  prathorax  and  ely- 
tra. The  beat  la  cylindrical,  rather  stout,  about  twice  as  long  as  the  bead, 
punctured,  carinate  for  one-half  its  length,  withoat  fovea  between  the  an- 
tentiie  ;  frontal  groove  short,  deep,  anteuDK  inseried  one-fourth  from  the 
tip,  black ;  funlcle  stout,  first  Joint  but  little  longer  than  the  second,  which 
is  scarcely  longer  than  the  third.  Prothorax  one-third  longer  than  wide, 
gradually  narrowed  fW>m  the  base  forwards,  sides  straight ;  punctures  large, 
shallow,  approximate,  disc  longitudinally  broadly  and  somewhat  deeply 
excavated  towards  the  base ;  medial  angle  produced,  obtusely  rounded. 
Scniellum  not  visible.  Elytra  a  little  wider  than  the  protborax,  sides 
rounded  near  the  base,  then  conTerglng  behind,  tips  separately  slightly 
prolonged,  and  acuminate  ;  atriae  composed  of  distant  punctures,  moa:jf 
concealed  by  the  coarse  pubescence.     Length  T.S  mm. ;  .80  inch. 

Arizona  and  Lower  CaUfomls,  This  species  is  as  slender  aa  L.  mbeUu*, 
but  the  tips  of  the  elytra  are  only  slightly  prolonged,  and  the  other  char- 
acters are  quite  difierent. 

I  neglected  lo  mention  that  the  third  Joint  of  the  tarsi  in  L.plniTolit  and 
fftianu*  is  much  less  broadly  dilated,  and  the  lot>es  are  less  obtusely  rounded 
than  in  the  species  of  division  C.  The  lobes  therefore  envelop  more  closely 
the  base  of  the  fourth  Joint,  thus  showing  a  transition  from  CUonat  to  Lix- 
ut,  which  would  probably  warrant  the  separation  of  these  spedes  as  a  dis- 
tinct genos. 

The  first  part  of  the  table  might  be  modiSed  to  indicate  this  difference, 
which  is  better  than  the  characters  I  have  used  on  p.  154. 
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Tarsi  with  the  third  Jolat  less  broadly  dilated ;  ciuh- 

ions  nsrrow.  Imperfect  on  the  first  aod  second  Jotnta..  2. 

C.  Tard  with  the  third  Joint  yotj  broadly  diUted  and 

more  deeply  bllobed ;  cushions  of  under  surface  coidplete  3. 

9.  A.  Beak  cylindrical,  carinate  for  part  of  the  length  : 
Body  very  elongate,  sides  orprothoraz  iti&lght,  elytra 

acuminate  at  tip  1  pubescence  coarse  and  dense 1.  pleuroliB. 

Body  less  slender,   pobescence  short  and  flue,  with 
longer  haiis  intermixed,  scutellum  distinct,  tipa  of 

elytra  acutely  rounded mlxtna. 

B.  Beak  stouter,  less  cylindrical,  very  indistinctly  co- 

rtnate 4. 

1-^.  Uxus  mixtua,  n.  sp. 

Ekugate,  not  very  slender,  black,  pniinose  with  very  fine  short  gray  pn- 
bescence,  with  longer  sutrarect  hi^rs.intermlKed.  Beak  rather  stout,  cylln- 
drlcal,  finely  bat  strongly  pnnctared,  with  a  abort  longitudinal  groove  be 
tween  the  antennn,  and  a  deep  ftonlal  fbvea  ;  between  these  points  It  is 
distinctly  carinaie  ;  thinly  pubescent,  with  auberect  Iiair,  nearly  naked  at 
the  tip.  Head  punctulate,  with  scattered  larger  punctures  which  extend 
upon  the  basal  part  of  the  beak  ;  anteunn  inserted  one-thiid  from  the  tip, 
black,  ninicle  as  in  £.  pI«uraUj.  Piothnrox  scoroely  longer  than  wide, 
uarrDWed  from  the  base  forward  and  rounded  at  the  aides,  convex,  bisinu* 
ate  at  base,  medial  lobe  broad,  prolonged,  obtusely  angnlated;  disc  densely 
punctnlate,  with  large  shallow  punctures  not  densely  placed  ;  vaguely  and 
broadly  longitudinally  Imprasaed  (torn  the  middle  to  the  base :  there  is  a 
broad  lateral  stripe,  and  two  indistinct  dorsal  onee  of  denser  gray  hair. 
Scutellum  small,  but  distinct  Elytra  aeparatety  roanded  at  the  base,  the 
curvature  being  continued  to  the  sides,  so  that  the  humeral  angles  are  ia- 
dlstincl,  sides  parallel,  rounded  behind ;  tips  separately  acutoly  rounded, 
with  a  small  tuft  of  hair  wUch  gives  them  the  appearance  of  being  sub- 
acumlnaU ;  broadly  impressed  near  the  base,  which  causes  the  basal  margin 
to  become  obtusely  elevated  ;  strie  compoaed  of  distant  round  punctures  ; 
sides  with  a  broad  stripe  of  denser  pubescence.  Beneath  clothed  with  gray 
pubescence,  coarsely  and  sparsely  punctured.    Length  10  mm.;  .40  inch. 

Colorado,  one  specimen,  which  I  owe  to  the  kbdness  of  Hr.  B.  D.  Smith. 
At  first  sight  tills  species  greatly  resembles  L.  ptaeidtu  (p.  1011),  but  the 
charactors  are  very  different, 
p.  154  in  tables  of  Limiu  modify  No.  11  as  follows  : 

11.  Scutellar  angle  of  prothonx  very  obtuse. -  11'. 

"  "  "        produced,  acuto,  basal 

excavation  small,  deep. fbScniB. 

11'.  Prothorax  with  shallower  punctures 8-  pimotinaaus. 

"  "    fewdeep        "        ;  (smaller)....  9.  parous. 

7-8.  Ltzue  foesus,  n.  sp. 

Black,  prulnose  with  t^nereoua  very  short  hair,  and  mottled  with  small 
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Bpots  of  longer  whllish  hair.  Head  and  beak  as  in  L.  pnnctiaastu,  densoly 
Mther  flnoly  punctured  ;  beak  as  long  aa  Ihe  prothoraz,  ratber  atout,  ctian- 
neled  between  the  autennie,  then  obaoleicty  cartnale  to  the  frontal  fovea  ; 
thinly  pnbeacent.  Prothorax  a  little  longer  than  wide,  grAdually  narrowed 
from  base  to  tip,  very  feebly  rounded  on  the  sidee,  base  slightly  oblique 
each  side,  medial  apgle  prolonged,  acute ;  disc  densely  rugosely  punctu- 
late,  with  scattered  Isrger  puncturesi  basal  ezcaTation  small  and  deep, 
Eiytre  scarcely  wider  than  the  base  of  tJie  prothorax,  but  slightly  rounded 
near  tbe  ba>e  ;  tips  separately  acutely  rounded  ;  basal  impressiooB  shallow, 
Btris  composed  of  distant  round  punctures.  Antenna  brown.  Inserted 
one  third  fVom  the  tip.    Length  8.3  mm. ;  .83  inch. 

Enterprise,  Florida,  one  apecimen ;  Messrs.  Hubbard  And  Scbwarz. 
Easily  known  by  the  small  deep  prothoracic  excavation  and  tbe  acute 
Bcotellar  lobe- 

Another  specimen  from  Florida  agrees  in  foml  and  sculpture,  but  differs 
by  the  beak  more  finely  punctured,  or  rather  punctnlate,  shining,  and  very 
slightly  pubescent.  The  basal  excavation  of  the  prothomx  is  larger,  less 
deep  and  vaguely  channeled  ;  the  medial  angle  is  equally  acute  and  pro- 
longed. The  elytra  are  separal«ly  but  mora  obtusely  rounded  at  tip.  1 
think  this  U  the  9  coiresponding  to  tbe  ^  above  described. 

p.  158,  in  next  to  last  line  dele  L.  oalandroidu  as  a  synonym  of  Lizui 
fnuseuju*,  and  add  on  page  158 : 

13.  Oleonus  calEUidroldes ;  Xm<*c<i2.  Randall,  BoetJournNatHlst. 
ii,  49. 

Massachusetts.  By  the  kindness  of  Mr.  E.  P.  Aostfb,  two  specimens  of 
this  species  were  recently  sent  to  me.  On  examination  I  found  to  my  great 
surprise,  that  It  Is  a  species  of  OUan-a  closely  allied  to  vitlatu*  and  apariu$, 
but  dllTering  by  the  beak  more  llnely  punctured,  and  the  elytra  clothed  with 
uniform,  finer,  gray  pubescence.  The  antenuEe  are  much  stouter  than  in 
L'xiu,  and  the  first  and  second  Joints  of  the  hind  tarsi  are  not  spongy  be- 
neaih.     Length  0.5  mm.;  .875  inch. 

p.  176.  The  last  paragraph  under  1.  End/ilut  »etoiut  belongs  to  3.  E. 
limalulut. 

p.  103,  add. 

3.  Mogdalis  subttnotus,  n.  sp. 

Black,  Bubopaque,  elytra  with  a  blue  reflection.  Beak  shining,  epsreely 
punctured,  head  opaque,  sparsely  and  finely  punctured,  Prothorax  coarsely 
and  densely  punctured,  aliout  as  wide  as  long,  angle  near  the  tip  acute 
prominent,  sides  then  sinuate  to  the  basal  angles  which  are  acute  and 
prominent.  Elytra  convex,  gradually  slightly  wider  behind,  striK  strongly 
punctured,  interspaces  very  finely  and  densely  rugose,  almost  alutaccoiie. 
Thiglis  with  a  small  acute  tooth,  claws  distinctly  toothed  near  the  base. 
Length  4  mm. ;  .10  Inch. 

California,  found  by  Mr.  Crotch  at  Gilroy ;  related  to  M.  gracilis,  but 
the  eyes  are  smaller  and  more  flat,  and  the  sides  of  the  prothorax  more 
FSOC.  AUXH.  PBILOe.  soc.  17.  M.  8a 


,  Google 


418  ArPKNDIX.  [L«ConW. 

broadly  dnuiite  behind  tbe  poetaplcal  angle,  widest  at  tho  middio,  aod 
the  hind  aogles  are  prolonged. 

3.  Maffdalla  hioixddee,  n.  ap. 

Elongate,  cuneiform,  deep  black,  Mmewhat  sbtnlng,  beak  aa  long  as  tbe 
prothorax,  sHghtly  curved,  stronglj,  but  not  densely  punctured ;  head 
Btmilarly  pnnctared,  eyes  large,  slightiy  conveic.  Antennie  inserted  above 
the  middle  of  tbe  beak.  Prothorax  a  little  longer  than  wide,  narrowed 
^m  tbe  base  forward,  sides  nearly  stnught.  not  toothed,  slightly  con- 
stricted near  the  tip  ;  hind  aigles  not  produced  ;  disc  densely,  moderately, 
coArsely  punctured.  Elytra  with  stris  nnt  impressed,  but  corapoeed  of 
approximate  quadrate  punctures  ;  interspaces  as  wide  as  the  strife,  each 
witli  a  row  of  well  marked  approximate  punctures,  thighs  not  toothed, 
claws  Klmple.     Length  8.  6  mm, ; ,  14  inch. 

British  Columbia,  one  specimen,  Mr.  Crotcb.  Resembles  a  small  narrow 
Ificrifrhopaia  in  appearance. 

4.  MagrdaUs  ffeatllls,  n.  sp. 

Elongate,  black,  with  a  bluish  tinge  on  the  elytia,  beak  as  long  as  the 
prothomx,  curved,  finely  punctured.  Head  opaque,  spiirsely  punctulate, 
antennfe  Inserted  about  the  middle  of  the  heak.  Protborax  a  little  longer 
than  wide,  aides  parallel  from  the  base  for  nearly  one  half  the  length,  then 
rounded  to  the  tip,  which  Is  tubularly  constricted  ;  hind  angles  not  pro- 
duced ;  disc  densely,  but  not  coarsely  punctured.  Elytra  with  strite  com- 
posed of  approximate  punctures,  interspaces  feebly  convex,  wider  than  the 
strife,  subopaque,  finely  reticulate,  and  marked  with  small  rugose  punc- 
tures. ThigliB  armei  with  a  large  acute  tooth,  claws  not  toothed.  Length 
4  mm.  ;.  16  inch. 

California,  two  BpecimetiH  found  at  Lake  Tahne,  by  Mr.  Crotch.  Resem- 
bles in  appearance  J/,  nibttnetat  and  graeilU,  but  differs  by  the  form  of  the 
protborax,  and  Ibe  siuiple  claws. 

p.  222.  After  Kotoloma*  bkolor  add. 

1-3.  Notolomufl  myricse,  n.  sp. 

Of  the  same  size,  form  and  color  as  the  large  form  of  N.  bkolor,  but  the 
beak  is  more  strongly  and  densely  punctured.  Tbe  prothorax  is  very  finely, 
almost  imperceptibly  pubescent,  more  coarsely  punctured,  witli  the  sides  and 
vwo  small  apical  spots  testaceous  ;  the  lateral  cusp  is  prominent  tis  in  JST.  bi- 
folor.  Elytra  with  strin  composed  of  larger  punctures ;  the  dark  markings  are 
very  diatlnct,  and  quite  different  In  pallern  :  there  is  a  cloudy  and  111-de- 
flned  spot  behind  tbe  scutellum  :  then  an  oblique  band  formed  by  elongate 
spols  UD  tlie  2d,  4tb,  6tb  and  8lb  interspaces  ;  then  a  large  apical  blotch, 
occupying  one-half  tbe  surface,  with  an  oblique  anterior  outline,  parallel 
with  the  oblique  band ;  Ibe  pale  color  extends  into  this  blotch  along  the  4th 
interspace  for  some  distance  ;  this  dark  blotch  includes  some  small  spots  of 
ligliter  brown,  and  is  also  paler  at  the  sides,  along  which  it  extends.  An- 
tennie with  the  2d  Joiut  of  the  f\inicle  longer  thftn  the  3d.  Length  2.1 
mm.;  .08  inch. 

New  Smyrna,  Florida  :  one  (^  kindly  sent  me  by  Mr.  E.  A.  Schwarc, 
who  informs  me  that  it  is  found  on  a  species  of  myrtle,  and  is  very  rare. 
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p.  S&1.  Modify  the  table  of  Coaotraehtlui  M  fbllows : 

i.  Prothonx  not  Bulcato,  usuallj  caiiDate  : I- 

(A.  Beak  ratber  ■tout,  cDired,  tbiglit  bideoiate 

B.  Beak  alendeT,  very  long,  thighs  nntdentate 

C-  Beak  rather  stout,  curved,  thighs  ualdentate) 

Dlrisioa  I, — A  vill  remain  a»  defined,  but  in  p.  S30  to  C.  nitomt  mutt 
be  added  as  »  sfnonym  C.  1 1  tgint  t.  p.  288,  wbidi  Is  only  a  poorly  de- 
Telnped  ^  in  which  the  denticle  of  the  tbtghs  hu  aliDost  become  obsolete, 
thus  causing  them  to  appear  unldentat«. 

Division  I,— B  will  contain  the  species  Id  a  and  t  of  the  table,  on  p.  290; 
Tiz. :  erataji,  adtp«r*u*,  timili*,  nato,  and 

11-13.  OonotraohriuB  BeUt-OBel,  n.  sp. 

Of  tbe  same  form  a»  G.  timilU,  but  much  Hmaller ;  brown,  cloihed  witb 
browD  and  fhlvous  pabeecent  with  a  very  large  white  spot  each  side  of  the 
prothorax,  and  another  saddle-shaped  one  behind  the  middle  of  the  elytra. 
Head  densely  clothed  with  fuWonjg  pabescence ;  beak  half  as  long  as  the 
body,  slender,  very  slightly  carved,  Hhining,  sparsely  punctured,  substriate 
mod  more  coarsely  punctured  on  the  sides  near  the  base,  aatennee  Inserted 
about  the  middle.  Prothorax  wider  than  long,  aides  nearly  parallel  from  the 
iMse  for  one-half  the  length;  then  rounded  and  obliquely  narrowed  to  the  tip; 
diac  densely  and  cooTHely  punctured,  with  a  few  white  hairs  on  the  medial 
line,  and  a  very  large  spot  of  white  pubescence  extending  from  the  sides 
over  two-thirds  of  the  snrfhce ;  this  spot  has  two  narrow  prolongHtloni. 
the  anterior  one  oblique  and  reaching  iheapex,  the  other  Imnsverse,  nearly 
attuning  the  m«dlan  line,  Elytraone-half  wider  than  the  prothorax  at  base, 
humeri  slightly  oblique,  angulated,  but  not  dentate,  sides  converging  be- 
hind from  the  humeral  angles ;  strite  composed  of  very  large  and  deep 
quadrate  fovece,  almost  contiguous,  except  where  separaied  by  elevatetl 
crests,  of  which  the  8d  interspace  has  one  near  the  base,  a  very  large  one 
abont  tbe  middle,  and  a  smaller  one  behind  the  middle  ;  the  Sth,  Tth  and  9th 
interspaces  are  narrow  and  carinste,  and  on  the  Sth  there  Is  a  small  tuber- 
cle near  the  tip,  clothed  with  white  hair;  there  are  beside*  two  short  lines 
of  white  pubescence  at  the  base  of  each  elytron.  Under  surfiice  densely 
punctured,  abdomen  with  tliree  rows  of  white  spota.  Thighs  with  a  broad 
white  ring,  and  alargeacut«  tooth.    Length  4  mm.;  .16  Inch. 

Texas;  one  specimen,  Mr.  Belfrage. 

p.  247  (o  i.  AsuifMntM  tedtntariiu  add. 

A  spedmen  was  collecEed  at  Enterpriae,  Florida,  and  kindly  sent  me  by 
Hr.  E.  A.  Schwarx.  It  differs  from  P.  tmneatui  not  only  by  the  thighs 
being  unarmed,  and  by  the  elytral  spot  not  being  narrowed  at  the  tip,  but 
also  by  the  form  of  body  which  is  elongate  and  subfbslfonu,  while  In  P. 
Irvticalu*  it  is  much  stouter,  witb  the  prothorax  broader  than  long,  and 
much  more  narrowed  in  front.  The  prothorax  and  elytra  are  marked  with 
several  small  spots  of  mixed  yellow  and  white  scales.  Length  4.8  mm. ; 
.17  inch. 

p.  280.  Aiilobari$  an'hraeirut,  transfer  to  I^ui4>barii  p.  307  and  add. 

Tbe  examination  of  a  second  specimen  in  better  condition  shows  that  the 
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claws  are  approxtmale  uid  connate  at  base.  It  is  tlieTefore  to  be  placed 
next  to  P.nigrlnut,  which  bas  the  pet^ral  groove  deeper  and  more  aharpl  jr 
deflned  than  in  the  other  species  of  PMudobarii.  I  observe  a  few  white 
scalesatthebaseof  the  third  interspace,  which  represent  the  more  caiiB[^- 
cnous  spot  seen  in  the  others. 

1-3  Pseudobaiia  peotorolis,  n.  ap. 

Black,  not  ver7  shining,  oval,  subelongate.  Beak  as  long  as  the  pro- 
Iborax,  cylindrical,  not  slont,  coarsely  punctured  on  the  aides,  more  sparsely 
and  more  fluely  above,  separated  from  the  bead  by  a  distinct  constriciion  ; 
head  with  a  few  small  scAtiered  punctures.  ProthorBz  as  wide  at  base  as 
the  length,  rapidly  obliquely  narrowed  In  front,  scarcely  rounded  on  the 
sides,  moderately  constricted  near  the  tip  ;  base  with  the  ecutellar  lobe 
broad  and  obtusely  rounded  ;  disc  coarsely  punctured,  more  densely  and 
somewhat  oonfluentlj  at  the  sides ;  dorsal  line  ladlstluci.  Elytra  with 
deep,  Indistinctly  punctured  stris ;  Interapacea  a  little  wider  than  the  strls, 
ntch  with  a  single  row  of  large,  deep  punclnres-  Beneath  coarsely  punc- 
tared;  pancturea  becoming  smaller,  but  not  more  distant  upon  the  abdo- 
men. Proetemnm  with  a  broad,  deep  groove  in  thmt  of  the  cox»,  limited 
by  parallel  acnte  ridges ;  claws  small,  connate  at  base.  Length  4.4  mm. ; 
.ITS  Inch. 

New  Smyrna,  Florida  ;  one  specimen,  Mr.  £.  A.  Bcbwarz.  This  species  is 
related  to  P.  anthraeirta,  but  differs  by  the  prothoraz  more  obliquely  nar- 
rowed in  front,  and  less  rounded  on  the  sides,  and  by  the  deep  punctures 
of  the  Interapacea  of  the  elytra. 

p.  208.  Change  F.  anguita  to  an^tMluIa ;  the  former  ikame  being  pro- 
occupied  in  BarU.  The  pectoral  groove  Is  deep  and  aliarply  defined  as  in 
P.  nijfrina. 

p.  808.  add. 

S.  Stethobaria  oorpulantUB,  n.  sp. 

Lai^r,  broader  and  more  convex  than  8.  fubulatut,  shining  black. 
Beak  long,  curved,  not  very  slender,  sparsely,  finely  punctured  above, 
more  coarsely  at  the  (tides,  separated  fh>m  the  head  bj  an  indlatlnct  con  - 
■tiiction  ;  bead  spanely  and  finely  punctured.  Prothorax  much  broader 
than  long,  very  much  rounded  on  the  sides,  and  narrowed  In  front,  strongly 
tubularly  constricted  near  the  tip  ;  disc  sparsely  and  not  coamely  punc- 
tured ;  basal  lobe  broad,  short,  tnmcute.  Elytra  gradually  wider  for  a 
short  distance,  and  forming  an  obtuse  angle  with  the  rounded  sides  of  the 
prothorax,  then  obliquely  narrowed  and  rounded,  entirely  covering  the 
pygidlum  ;  strife  very  deep,  impunctured  ;  Interspaces  wider  than  the  striK, 
with  a  few  scarcely  perceptible  punctures.  Beneath  coarsely  punctured  ; 
third  and  fourth  ventral  segments  with  a  single  trangverae  row  of  punc- 
tures ;  flflh  densely,  more  finely  punctured.  Proetemum  with  a  bra«d 
groove,  dIsUnctly  limited  by  acnte  ridges.    Length  8.4  mm. ;  .13  Inch. 

Tampa,  Florida ;  one  specimen,  Hr,  E.  A.  Bchwara. 

p.  808.  The  Uble  of  Jfieroe^hti  should  read  : 

Prothoraz  punctured ;  constriction  near  the  tip. 
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Elytnd'jepljr  striate 1.  strlatus. 

"      flnelj-  atiiftte 2.  puQCtioOlUs. 

Prothoras  smooth,  conBtricUon  mucL  deeper  and  dislunt 

ttom  the  tip 3.  UevlcolliB. 

p.  808,    make  the  fbllowing  chaasea  ia  Itia  table  of  Centriniu,  divi- 
sion C  : 
8.  Frothonx  reiy  densely  punctured;  scales  yellowisli. . .        20.  fblaua. 

Ins        "  "  8'. 

8'.  Pubescence  irhite,  scale-like oanus. 

"  felhiwtsh,  floe  and  capillary 21.  lonffulus. 

20-31.  OentrinuB  oaaus,  n.  sp. 

Elongate,  mtlier  deprcBsed,  black,  sbinlng,  tolerably  densely  clothed 
wllh  Bmsll,  whitish  scales.  B.;ak  aa  lung  as  (be  head  and  prothorax,  slender, 
slightly  curved,  smooih  and  poliabed,  punctured  only  at  Ibe  base.  Head 
finely  punctured,  frontal  impression  distinct  Prolboraz  scarcely  longer 
than  wide,  gradually  sllghily  narrowed  from  the  base  fbr  more  than  balf 
th«  length,  then  rounded,  and  more  euddeoly  narrowed  to  the  tip,  vberc 
it  is  feebly  constricted  ;  strongly  and  ratber  dengely,  but  not  confluently 
punctured,  with  a  narrow,  smooth  dorsnl  line.  Elytra  a  little  wider  near  tlie 
base,  Iben  very  Bllghlly  narrowed  ;  conjointly  rounded  at  tip,  strife  deep, 
iatcrepaces  flat,  mgosely  punctnlate,  with  the  scales  not  arranged  in  rows. 
ProBlernum  tmnBveisely  impressed  as  usual,  and  longitudinally  concave  ; 
apical  part  with  a  small  fovea ;  hind  margin  not  emarglnate  ;  frojil  com 
widely  separated ;  Snb  ventral  segment  longertban  the  fourlb.  Funlcle  of 
antennie  slender ;  first  joint  as  long  as  tbc  second  and  third  united  ;  second 
twice  OS  long  as  tbo  third.    Length  4.7  mm. ;  .18  inch. 

Enterprise,  Florida;  one  specimen,  Mr.  E.  A.  Schwarz. 

On  p.  817,  add. 

3.  Oentrinus  strisatua,  n.  sp. 

Elongate,  parallel,  brownish  black,  thinly  pubescent  with  yellowish 
hairs.  Beak  cylindrical,  rather  slender,  curved,  as  long  as  the  bead  and 
prothorax,  dark  brown,  shining,  sparsely  and  finely  pnnctured.  Head 
sparsely  punctulate.  Prothorax  scarcely  wider  than  long  ;  sides  nearly 
parallel  for  half  the  length,  then  rounded  and  obliquely  narrowed  to  the 
tip,  which  is  Birongly  cnustrlcted  :  surface  deeply,  cuaniely  and  confluently 
punctured;  the  Intervals  between  the  punctures  farm  longitudinal  plicte, 
as  In  Ongchobarii  rugicoUit,  but  flner ;  medial  line  smoothly  elevated,  ex- 
tending nearly  to  tlie  tip  and  base.  Elytra  not  at  all  wider  than  the  bas? 
of  the  prothorax,  parallel  on  Lhe  sides  for  two-thirds  the  length,  then  ob- 
liquely narrowed  to  the  tips,  which  are  very  broadly  conjointly  rounded, 
and  seem  almost  truncate,  though  the  pygldlum  is  entirely  concealed  ;  slrlx 
deep,  finely  punctured  ;  interspacesa  little  wldertban  the  strix.  with  single 
rows  of  deep  punctures,  which  bear  small,  reclinale  yellow  hairs.  Beneath 
strongly  pnnctured.  Proete mum  deeply,  transversely  Impressed,  not  fove- 
ate  ;  front  com  widely  separated  ;  metatboraclc  epistema  narrower  tlian 
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usual;  BfLb veniralsogiDeDtasluagasthetbirdandfourUiuDited.  Anlcniue 
with  the  firat  Joint  of  the  funiclc  elongftte ;  second  not  tongor  than  the  third. 
Length  4.8  mm.;  .17  inch. 

Colorado  ;  one  specimen,  Mr.  B.  D.  Smtth.  This  remaricable  species  does 
n3t  seem  related  to  anj  o'.her  in  oar  fitana  by  form  or  aculp-ure. 

p.  818,  add. 

8.  Zygabarls?  osovexoa,  n.  ap. 

Less  robcst,  but  more  coarex,  shining  black  (sparsely  clothed  with  whlta 
scilesf)  Beak  slender,  sUglitly  curved,  as  long  as  head  and  protfaorax, 
punctured  towards  the  base,  smooth  towards  the  tip ;  basal  transverse  im- 
pression distinct  Head  sparsely  punctulate.  Prothoraz  not  wider  than 
long,  much  rounded  on  the  sides,  narrowed  and  conslricled  in  froni, deeply 
and  coarsely  punctured,  with  a  smooth,  doraal  line,  and  an  indistinct 
smooth  space  each  side  half  way  towards  the  sides.  Elytra  suddenly  wider 
at  base  than  the  prothorai ;  humeri  obtusely  rounded,  sides  converging  be- 
hind ;  Biriie  deep,  iiapunclured,  interspaces  a  little  wider  than  the  strie, 
flat,  each  with  a  single  row  of  very  snuH  punctures,  which  probably  bore 
white  scales.  Beneath  strongly  punctured,  thinly  pubescent,  piostemum 
flat,  nnt  transversely  impressed  nor  foveate;  ftvntcoue  not  very  widely 
separated.  Funicleofantennte  stout ;  first  joint  elongate  ;  second  not  longer 
than  third.     Length  3.4  mm.;  .10  inch. 

Enterprise,  Florida ;  one  specimen,  Mr  'E.  A.  Scbwarz.  The  scales  have 
been  removed  by  abrasion,  and  only  a  few  remain  near  the  base  of  the  ely- 
tra, and  the  sides  and  base  of  the  prothorai.  The  apical  consliicliOD  of  the 
prothorai  does  not  continue  across  the  prustemum  ss  in  the  other  species, 
and  as  in  all  Caatrinui  known  to  me,  but  disappears  in  the  apical  margin, 
thus  leaving  the  front  part  of  the  prostetnum  flat.  This  should  probably 
be  considered  a  generic  difference,  hut  I  am  unwilling  to  separate  it  with- 
out having  better  preserved  spet^meng  for  study.  The  claws  seem  to  be 
very  small,  but  hardly  connate  at  base. 

p.  819,  add. 

2.  Bar11ept3n  llnsare,  n.  sp. 

Elongate,  black,  clothed  with  small,  dirt-colored  scales,  wliich  on  the 
elytra  are  scarcely  wider  than  long,  obovate,  and  broadly  subtruncate. 
Beak  stouter  than  B.  fili/orme.  and  more  coarsely  punctured  at  base.  Pro- 
thorax  densely  and  deeply,  though  not  very  coarsely  punctured,  with  a 
narrow,  smooth,  dorsal  line.  Elytra  a  little  wider  than  the  protborai  at 
the  base,  striate  and  punctured  as  in  B.  JUiforntt,     Length  S  8  mm. ;  .15 

Sumter  County,  Florida  ;  one  specimen,  Messrs.  Hubbard  and  Scbwarz. 
Differs  fhnu  B.  flli/orme  by  the  larger  siee,  the  puDc;ua1Ion  of  the  protho- 
ns  and  the  form  of  the  scales  of  the  elytra  ;  the  elytra  are  also  evidently, 
though  but  slightly  wider  than  the  base  of  th6  prothorax,  and  the  sides  of 
the  latter  are  suddenly  rounded  in  front  of  the  middle. 

8.  Bartlepton  orlbrlooUe,  n.  sp. 

Of  the  same  sizj  and  form  aa  B.  lin«an,  but  c'othed  with  elongate,  whiM 
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Bcales,  which  form  wlilte  lateral  vittffi  on  the  proLhomi,  aai  discoidal  iiDes 
an  tbe  elytra.  Black,  beak  sMut,  curved,  punctured  at  base,  smooth 
towards  the  ttp.  Prorhorax  more  coareely  bat  leaa  denBel7  pnnctured, 
almoat  cribrate,  sides  -uearly  parallel,  raunded  beliiud  and  obliquely  nar- 
rowed In  rront  of  the  middle :  dorsal  line  distinct-  Sly  tra  auddealj  and  more 
distinctly  wider  tiian  the  pruthorax  at  bass ;  strtee  narrow,  deep,  Im- 
panctured.  Interspaces  more  strongly  punctured,  white  scales  denser 
on  the  second  interval  for  four-flfihs  ttie  length  ;  upon  the  fourth  there  ia  a 
s'lort  basal  line,  then  a  long  line  extending  tVom  ono-founh  of  the  length 
tn  three  qnarters ;  on  the  sixUi  a  basal  line  extending  to  one-fourth  of  the 
length.  Beneatb  strongly  punctured,  thinly  clothed  with  white  scales, 
metatboracic  episteraa  and  spnls  on  third,  fourth  and  fifth  ventral  seg- 
ments densely  scaly ;  tbe  scales  are  also  .gradually  more  dense  on  the 
sides  of  the  first  and  second  ventral  segments.    Length  8,8  mm.;  .IS  inch. 

Enterprise,  Ploridft;  one  specimen,  Hr.  E.  A.  Bcfawarz. 

i.  Baillepton  quadiiooUd,  n.  sp. 

Very  narrow,  linear,  black,  clothed  with  elongate  small  whitish  scales, 
beak  less  stout,  punctured  at  base,  smooth  at  tip.  Prothorax  as  long  as 
wide,  sides  panJiel  Iwhiod,  suddenly  rounded  and  narrowed  in  firont  of 
the  middle  ;  strongly  and  miber  densely  punctured ;  dorsal  line  smooth, 
distinct,  scales  more  dense  at  the  sides.  Elytra  suddenly  a  little  wider 
than  tbe  base  of  the  protlionu ;  stris  n^trrow,  deep,  Impuuctured,  inter- 
spaces finely  punctured,  beneath  strongly  punctured,  thinly  clothed  with 
small  whitish  scales.     Lengtli  3.2  mm. ;  .13  inch. 

Nebraska,  one  specimen  ;  given  me  by  Mr.  Ulke.  I  confounded  this 
species  with  B.fiUforme,  which  it  resembles  in  the  form  of  the  prothorax, 
bat  differs  by  the  stranger  punctuation  and  by  the  elytra  being  distincUy 
wider  than  tbe  prothorax  Just  behind  the  base  ;  the  sciles  ore  also  whiter 
and  larger,  and  the  elytral  strite  are  deeper. 

Tbeae  fbur  spedes  may  therefore  be  dUting^bed  as  follows  i 

Body  very  narrow,  filiform,  elytn  not  wider  oi  base 
than  the  ptotbcwox,  which  is  densely  but  not  deeply 
punctured,  scales  very  smiil,  gray,  denser  at  tbe 
sides  of  protbonuE  and  elytra 1.  flliforma. 

Body  veiy  iuitdw,  prothoisx  str^gly  «ad  doiscly 
iwnetnred,  nddenly  narrowed  In  (h>nt,  soalea 
of  elytra  oval,  whitish,  not  very  smaU. 4.  qusdrlpoll*. 

Body  linear,  but  leas  narrow,  protttorax  densely,  less 
coarsely  pnnctured ;  elytra  a  little  wider  than  the 
prothorax  at  base,  soalea  very  small,  rounded,  yellow- 
gray  S.  llneara. 

Body  as  in  Untart,  but  the  elytra  are  more  consfdcuously 
irider  near  the  base,  and  tbe  scales  ore  eltmgale, 
while,  and  form  stripes ;  protltomx  more  coarsely 
punctured 8.  orlbriooUe. 
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p.  3S0.  in  RAifneh^pkorinl  add  : 

A  Bpecimen  of  the  well-kDOWD  Bhffnehophonu  palmamm  wM  collected 
by  Hr.  Hartly,  tn  Bouthern  Califbrnla,  west  of  San  Diego,  and  kindly  sent 
to  me  by  Dr.  David  Sbarp.  As  groves  of  palm  traes  are  knowD  at  several 
plac:-fl  on  the  eHBtem  slope  of  tbe  Biem  in  that  region,  it  is  not  surprisins 
that  they  sbonid  be  depredated  on  by  ibis  spectea,  which  is  widely  diS^ued 
through  tbe  Antilles  and  tropical  America. 

Quid?  Rhynohophonia  noxlus  Qytl.  Bch  Ir,  631.  Perhaps  an  Im- 
ported specimen  of  B.  palmarum. 

p.  331.  Add  the  three  following  new  species  of  Sph^noplutrtu ;  the  first 
belongs  to  Horn's  group  IV  ;  the  others  to'  Y  ;  Proc.  Am.  Phil.  Boc  xiii, 
412. 

Sptadnophonia  7elutinua,  n.  sp. 

Elongate,  brownish  block,  entirely  opaque  and  velvety  in  lustre.  Besk 
shorter  than  the  prothorax,  curved,  somewhat  compressed,  smooth ;  an- 
tennsB  inserted  immediately  in  front  of  tbe  eyes.  Prothorax  more  than 
one-half  longer  than  wide,  oval,  strongly  tubutal«  in  trtmX ;  tlie  elevations 
are  very  vague  and  111  defined,  the  impressions  are  marked  with  shallow 
punctures ;  sides  more  densely  and  mora  deeply  punctured  ;  dorMl  line 
narrow,  slightly  elevated,  extending  nearly  to  the  base  and  apical  constric- 
tion. Elytra  not  longer  than  the  prothnrax,  narrowed  behind  tram  near 
the  base ;  strite  vei;  fine,  marked  with  a  few  distant  small  punctures ;  two 
outer  striffi  with  more  numerous  larger  punctures ;  inteTspoccs  flat,  obeolete- 
ly  punctulate.  Pygldlum  with  a  few  large  deep  punctures,  beneath, 
sparsely  punctured.  Front  and  middle  tarsi  with  the  third  Joint  broadly 
dilated,  spongy  each  side  beneath  ;  third  Joint  of  hind  tani  slightly  dilated, 
not  wider  than  long.     Lengtbllmm.;  .4A  Inch. 

One  specimen,  Florida.    Very  different  mm  all  others  in  our  buna. 

Spbenoplio^us  variolosus,  n.  sp. 

Of  the  same  general  form  as  8.  aritonentit,  black,  somewhat  shining  ; 
beak  shorter  than  the  prothorax,  slightly  curved,  strongly  punctured  at 
base,  nearly  smooth  at  tip,  which  Is  moderately  compressed.  Autennn 
inserted  immediately  In  front  of  the  eyes ;  head  finely  and  sparsely  punc- 
tured with  a  targe  frontal  fovea  prolonged  anterioriy  In  a  channel  which 
extends  as  far  as  tbe  beginning  of  the  narrow  part  of  the  beak.  Prothorax 
oblong,  longer  than  wide,  sides  strongly  rounded  in  fk)nt,  and  tubulate  at 
the  ftpez ;  imprcBiions  and  elevations  very  vague,  Indicated  by  tha 
presence  of  larger  punctures  In  the  places  where  the  Impressions  should 
be,  and  of  finer  pnnctures  on  the  elevations ;  there  la  a  group  of  large 
punctures  J  UBt  behind  the  tubular  constriction,  and  behind  theae  punctures 
there  is  a  smooth  dorsal  line  extending  nearly  to  the  base.  Elytra  with 
fine  deeply  Impressed  strite,  along  which  are  placed  at  Irregular  intervals 
very  large  shallow  pita,  through  which  the  strin  run,  producing  a  very 
curious  appearance  ;  interspaces  finely  sparsely  punctulate,  not  elevated  ; 
the  punctures  of  the  outer  atrlie  are  smaller  and  deeper ;  those  of  the  next 
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ftre  quadrate  and  confluent.  Pygldinm  cMraely  pnnctored;  benuth 
shining,  oparsel^  pnnctured ;  mora  ooarsely  on  the  5tb  Teniral,  which  !■ 
Imprawod  near  the  tip ;  flanks  of  protborax  and  middle  of  abdomen  uearif 
Bmootb.  Third  Joint  of  tarai  ecareely  brooder  than  second,  glabrous  he- 
neath.fMngedooly  at  the  sides.    I^eugth  9.7  mm.;  .86  inch. 

Colorado,  one  specimen,  Hr.  B.  D.  Smith.  The  presence  of  the  post- 
apical  group  of  large  punctures  on  the  protborax  afflllalos  this  species  to 
C.  pt'u^tu,  which  however  it  does  not  othenvUe  resemble. 

Etphanophorus  oblltua,  a.  sp. 

Of  the  same  general  fi>rm  as  8.  plaeidat,  black,  covered  with  a  dirt-col- 
ored cmst.  Beak  two-thirds  the  length  of  the  prothoru,  stout,  sligbtlj 
curved,  more  strongly  compressed  at  tip ;  pnnctured  at  base,  smooth  at 
tip ;  fyonlal  groove  deeply  excavated,  extending  to  the  base  of  the  narrow 
part  of  the  beak.  Antennn  inserted  Just  in  front  of  the  eyes.  Frothorax 
more  than  one-half  wider  than  long,  sides  parallel  for  two-thirds  the  iengtb. 
then  gradually  and  obliquely  narrowed  to  the  tip,  which  is  less  strongly 
tubulate  than  usual ;  surface  covered  with  large,  shallow  puQctores,  with 
the  depressions  very  feebly  indicated  :  the  punctures  just  behind  the  con- 
striction are  a  little  denser  at  the  middle,  representing  thereby  the  small 
impression  which  is  distinct  in  Sp'.aoidat,  and  noaTly  obsolete  in  S.  vario- 
Imh*  :  there  is  no  smooth  dorsal  line.  Elytra  with  One  stris,  very  feebly 
pnnctured  ;  interspaces  with  single  rows  of  very  fine  punctures,  alternately 
a  little  wider  and  more  elevated.  Pygidium  sparsely  and  deeply  punctured. 
Beneath  coarsely  punctured  on  the  flanks  of  the  protborax ;  punctures 
smaller  and  dlsiant  at  the  middle  of  the  abdomen  ;  fifth  ventral  sparsely 
and  very  deeply  ciihrate.  Thighs  sparsely  and  rather  feebly  punctured  ; 
(Vont  t|bi»  distinctly  sinuate  on  the  inner  side,  hut  not  angulate ;  tarsi 
with  the  third  Joint  not  dihited,  glabrous  beneath,  fHnged  only  at  the  sides. 
Length  9.6  mm.;  .88  inch. 

Texas ;  one  specimen,  Mr.  G.  W.  Belfrage.  '  This  is  also  to  be  placed 
near  ptacidui,  to  which  it  lias  but  little  resemblance.  It  also  shows  a  ten- 
dency towards  the  oompreuiroifrt'i  tbrm,  in  which,  however,  the  beak  Is 
not  curved,  and  the  front  tlblte  are  strongly  angulated  on  the  Inner  side. 

Sphenophorus  oarloatia  OHt.,  Gnt  v,  S3,  91,  pi.  28,  415  ;  Horn,  Pr. 
Am.  Phil.  8oc.  1B78,  420,  cum.  synon. 

Dr.  Horn  baa  suggested  to  me  that  this  species  and  8.  eaUo$u»  Oi\y., 
should  be  nniied.  Ader  careflil  examination  of  the  specimens  in  my  col- 
lection, I  think  this  view  Is  correct.  Those  w6o  are  Inclined  to  adopt  it 
will  place  ealtotut  as  the  synonym,  sinco  it  is  represented  by  old  and 
abraded  spedmena. 

Bphenophonu  aoulptillB  Uhler,  Proc.  Acad.  Nat.  8c.  Phil.  ISSS, 
418  ;  Horn.  1.  c.  424. 

With  this  epedes  should  be  nnited  as  a  synonym  3.  Zea  Walsh,  Practical 
Entomologist,  11,  117  ;  Riley,  Missouri  EuL  Report,  iii  <18T1},  SO,  fig.  23. 
rBOC.  AKBB.  rsiUM.  see.  X7.  06.  8b 
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p.  S31  add  tba  following  new  genus  : 

TRIOHISOHHTS  n.  g. 

This  genuB  Is  fonndad  upon  one  spedes,  which  agrees  witli  Sphenoph- 
oru*,  except  in  the  following  cliAnctura  : 

Tlie  inner  Bide  of  the  fhintand  middle  coze  and  Ihe  middle  of  the  mets- 
•MraumaDdtheflratandBecond  ventral  aegmenta  are  clothed  with  long  hair; 
the  thighs  beneath,  and  the  tlbiie  on  the  inner  side  are  fViaged  witli  lung 
hair  ;  the  genital  segment  of  the  ^  project^  (as  in  Rhyn^lvip}torv*)  and  is 
Mnged  with  hair  at  the  tip.  The  third  joint  of  all  the  tani  isslender,  notat 
all  dilated  or  emarginate,  gUbrous  Iteneath,  fringed  at  the  aides,  and  quite 
as  long  as  the  second  Joint,  whicli  ia  equal  to  the  first. 

The  prothoraz  is  uniformly  punctured,  without  impreesions,  but  with  a 
narrow,  smooth  dorsal  line,  and  the  elf  tral  striw  are  deep  and  crenate  ;  the 
interepocM  are  even,  and  scarce! jr  punctulate. 

1.  T.  orana.tus,  n.  sp. 

Block,  subopaquo.  Beak  scarceij  more  than  half  the  length  of  the  pro- 
thorax,  Blender,  slightly  curvfld,  finely  punctured,  with  a  very  fine  longl- 
tudinul  impressed  line  near  the  base,  which  terminates  in  a  small,  frontal 
fovea.  Protliorax  nearly  one-half  wider  than  long,  narrowed  in  front  of 
tlie  middle,  and  rounded  on  the  sides,  tubularly  constricted  near  the  lip ; 
base  nearly  truncate  with  the  edge  acute,  and  sparsely  fringed  with  yellow 
hairs;  discratherdeusely  but  not  coarsely  punctured,  more  coarsely  towards 
the  base,  each  side  of  the  medial  line,  where  It  Is  feebly  impressed  ;  dorsal 
line  narrow,  very  distinct,  slightly  elevated  near  the  base.  Elytra  at  base 
a  little  wider  than  the  prothorax,  basal  angles  slightly  projecting  forwards ; 
strite  deep,  crenate,  interspaces  nearly  flat,  scnrcely  perceptibly  punctulate ; 
homeri  reddish  ;  pygidium  with  the  hind  part  strungly,  rather  densely 
punctured  ;  apex  <^)  declivous,  smoolli,  concave;  genital  plate  prominent, 
smooth.  Beneath  shining,  strongly  but  not  densely  punctured  ;  punctures 
la^er  on  the  melaslemum  ;  side  pieces  narrow,  parallel ;  proHtemum  very 
narrow  between  the  coxs.    Length  8.8  mm. ;  .35  inch. 

Colorado;  one  specimen,  Mr.  B.  D.  Smith. 

p.  305,  add  aa  a  synonym  to 

Tomious  plni ;  7*.  paUip4*  Sturm,  Cat.  18^,  p.  7G ;  T.  d»ntatvt  Sturm, 
ibid.  pi.  Iv,  f.  30.    Say's  name  has  priority  by  one  year. 

p.  357,  add  as  a  synonym  to 

XrloteruBblvitatuBi  ApattrvfiUtrtiiKuhj,  Fauna Bor.  Am.  iv,  198. 

p.  S37,  after  Otmonolus  add 

HfflLiTHJM  Woll. 

I  would  refer  to  this  genus,  which  Is  (blly  described  by  Hr.  Wollaston 
in  Trans.  Ent.  Soc,  London,  1868,  461,  a  small  slender  reddish-brown 
opaque  CoBBOttide,  thinly  clothed  with  coarse  hair. 

It  haa  all  the  characters  given  in  the  description,  except  that  Ihe  hairs 
are  not  long,  and  the  anlennte  are  not  very  pilose  and  the  surface  not 
sliining.    The  more  important  ones  may  be  recapitulated  as  follows : 
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Body  narrow,  liae^r,  rather  flat,  iparHely  pnb««cent.  Beak  peraHel, 
cylindrical,  Bcparoted  from  the  front  by  a  disUoct  InipreBslon  ;  eyes  rather 
large,  transTerse,  coareely  granulated,  situated  un  the  sldea  and  under  sur- 
face of  the  head,  not  v[dt)1e  from  above.  Anteuere  Inserted  about  the  mid- 
dle of  the  beak,  sboK  and  ataut,  scape  allaining  the  eyes  ;  funiclc  first  Joint 
large,  2-7  very  short,  closely  conoected,  club  small,  oval,  Bblnieg,  sparsely 
hairy,  annulated  only  at  the  tip.  Metasternum  rather  long ;  front  coife 
widely  separated,  the  others  slDI  more  distant :  tibite  with  the  terminal 
hook  very  large ;  tarsi  rather  fbort,  third  Joint  but  little  wider,  Boniewhat 
bilobed. 

The  genus  has  tbne  (kr  occurred  only  In  Hslabar,  and  Pholidonotui, 
which  immediately  follows  it,  is  found  la  Borneo.  It  appears,  therefore, 
lo  be  a  third  inHlance  of  Ibat  remarkable  distribution  wbicb  I  liave  pre- 
viously mentioned  In  the  Heteromerous  genera  0!hni%u  and  Iiebalia. 

1.  H.  errans  o.  sp. 

Very  elnugale,  leddisb-brown,  nearly  opaque,  thinly  clothed  with  coarae 
jellowiah  hair.  Beak  a  little  shorter  than  the  prothorax,  rugoeely  punc- 
tured, transversely  impressed  at  the  baae.  Head  fluely  punctured.  Pro- 
tbomx  more  than  one-balf  longer  than  wide ;  widest  near  the  base,  stdea 
auddenly  rounded  behind  the  wlilest  part,  but  gradually  obliquely  nar- 
rowed tn  fhint  and  nearly  straight ;  slightly  oonstricted  near  the  tip ; 
disc  rather  flat,  densely  and  coarsely  punctured,  without  impri'SsloDS  or 
dorsal  line.  Elytra  not  wider  titan  the  widest  part  of  the  prothorax.  trun- 
cate at  base,  scutellum  not  visible,  sides  parallel,  rounded  at  tip ;  striie 
deep  and  broad,  punctures  large,  quadrate,  interspaces  very  Darrow.  Body 
beneath  very  coarsely  punctured ;  punctures  of  ventral  segments  not 
smaller.     Length  2  mm. ;  .08  loch. 

District  of  Columbia ;  collected  by  Hr.  Uike,  I  owe  a  specimen  of  this 
latere  lUng  apede*  to  tlie  kindness  of  Dr.  Horn. 
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1.  Rhynobltas  TirdlnoeuB  Randsll,  Boat.  Joani.  Nat  Hist.,  ii.  23. 
B.  corpore  elongato  viiidi-sneo ;    capite  subnigm,  dense  punciaUto  ; 

roBtro  dilatato,  supn  utrlnque  aulcato ;  thorscs  «neo,  dense  et  pnitUnde 
pUDCtulaU) ;  elftria  Tliidi-iEDeis,  Beriebas  vagis  punctulatls  ;  pedibua  piceis. 
Body  elungated,  brawjr.  Head  darker,  profoundly  punctured ;  Tnmt 
soraewhat  depressed  ;  roatnim  dilated,  uapeciatly  at  lip,  which  presents  a 
tubercle  on  each  aide,  an  impressed  line  oearlj  the  whole  length  on  eacb 
ude.  Thorax  brassy,  densely  and  profoundly  punctured.  Elytra  green- 
ish brassy,  wltb  profound  pnnctiires  diaposed  in  irregular  lines  ;  feet  In- 
clining to  pIceoQ*.  Length  about  three- twentieths  of  an  inch.  Occured 
at  Augusta  IH^ne),  June.  Perhaps  allied  to  the  B.  aratatntSay,  but 
tl)e  elytra  of  tbat  insect  are  described  as  cren Me  striate. 

2.  Rhyaohltea  ooosrua  Walk«r,  Nat.  In  British  Columbia  by  J.  K. 
Lord,  ii,  331. 

Nigricante  cyaaea,  aspere  punclatn  ;  rosiro  thoracis  loagitndine,  thoracis 
lateribus  convexis  ;  elytris  latia,  la(«ribua  Bub-convesis. 

Blackish  blue,  roughly  punctured.  Rostrum  as  long  as  the  thorax, 
sllglitly  dilated  towards  ihe  tip.  Thorax  narrowed  in  front,  udes  convei. 
Elytra  much  broader  than  the  thorax  and  about  twice  its  length  ;  sides 
slightly  convex.     Length  8  lines. 

BhynoMCes  humeralis  Bah.,  Bugenies  Itesa,  Ins.  117. 

Oblongo-oratus.  modlce  convuius,  niger  tenuiter  pubescens ;  antennis 
tibibque  ferrugineis ;  prothorace  confertisslme  punctulato,  lateribus  parum 
amplintu  ;  elytris  crebre  puncUtto-slriatis,  macula  humerall  rufoCeslacea 
omatis.     Long,  2  mm. ;  lat.  l^mm. 

Tar.  a:  elytris  mfo- ferrugineis  doreo  infascatis. 

If  this  species  properly  belongs  to  our  fauna,  it  will  be  readily  recognized 
without  the  aid  of  the  long  description  which  accompanies  the  above 
diagnosis. 

3.  Polydroaua  amerioaDua  Oyil.,  Sch.  Cure.  Ii,  136. 

"Oblongus.  niger  opacus,  cinereo-squamulosus.  fUscoque  pubescens  ;  an- 
tennis tibiis  taralsque  ferrugineis ;  thorace  pulvinato,  confertim  punctato  ; 
elytria  pnnclato-stiiatis,  apice  acuminatis.  in  dorso  plagiatim  nigro-varic- 
gatis.  America  borealis.  ex  musteo  Dom.  Com.  Mannerbeim,  ad  de- 
scribendum,  amice  communicatua. 

Parvus:  Sit^aa  Urtefllo  lalaor.  Caput majusculum,  snbquadraturo,  supta 
planum,  confertim  punctulatum.  nigrum,  sat  densc^  cinereo-squamuloeum  ; 
ocull  somi-globuel,  nigra  brunnel;  rostrum  ca  pile  paulo  brevius  et  an  gust  i  us, 
crassum,  porrectum,  angulatum,  supra  planum,  anterius  obsolete  canalicu- 
latum,   punctatum,  nigrum,    aquamulosum.    Antenoa!  longiuscnls,  fer- 
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ragincK,  puce  piloeffi.  TboTai  parvuH.  &nguBtus,  Ifttitudloe  fere  loagior, 
basi  apiceqne  traDcstns,  Intn  kplcem  late  et  profunde  tranevenlm  Im- 
prewns,  margine  alte  elersto  ;  Uteribus  psnim  ampllataB,  supra  coDTexUB, 
putvinntus,  confertim  paactatns,  nlger,  sat  dense  dneTeo-squamDloBas  et 
fuBco-ptibescens.  Bcutelloin  parvam,  rotundalnm,  nigram.  Eljtn  antice 
tnincata,  thoracis  baal  doplo  latlora,  hameriB  elevatlB,  fere  rectangulslls  ; 
lateribus  uon  ampllata,  poalerlus  attenoaia,  afJce  coi^uDctim  acumlnats, 
tborace  quintnplo  longiora,  aapn  in  Aorta  antico  panim  coDTesa.  ponc- 
ta;to-stiiaCa,  iaterstitllB  planla,  snbUUter  alutacRla  ;  nigra,  fusco-pubeKea- 
tla,  squamalia  cinerBo-albldls,  innquallter  restlta,  relictia  oempo  in  dorao 
plagia  variis  difformlbus,  andia,  nigrls.  Corpiu  subtus  punclatum.  nigrum, 
densas  cinereo-squamalosum.  Pedes  medlocres,  ferniglnai,  femoribua  cla- 
Tstis,  mntlds,  extronum  nigra- plcels." 

Dr.  Horn  thinks  that  it  ma^  tw  Ofp^nUmu*  donalU.  If  it  be  not  re- 
ferable to  that  speciee  It  la  unknown  to  ds,  and  renewed  examination  of 
the  type  will  be  necoaeniy  to  confirm  the  correctness  of  the  generic  position. 

4.  Barynotua  Branulatua  Sa^,  Cure.  13 ;  Lee  ,  ed.  1,  S78. 
Brown,  thorax  obtusely  granulated,  with  a  pale  vlua. 

Inhablta  Indiana.  Body  dull  brown,  with  short  raised  hairs  ;  head  Im* 
presKd  between  tbe  ejrea.  Tbonx  with  very  obtuse  granvlatioiM,  a  longi- 
tudinal, slender,  impressed  dorsal  line  in  a  dull  yellowish  vltta.  Elytra 
a  little  derated  on  the  basal  edge  lelrlaGoncare,  much  dilated,  ponctored  ; 
pDnctnres  wide,  not  Tery  deeply  impressed.  Interstitial  lines  not  so  wide  as 
the  stris,  with  hairs ;  snttire  a  little  pale.  Length  about  one-fonrth  of  an 
inch. 

The  snr&ce  of  the  thorax  eihiblla  tbe  appearance  of  obtuse  little  elevated 
franulations,  and  the  profile  view  shows  Irregular  punctures  or  interrupted 

0.  ByreopaffeeoariiuttusHotsch.,  Schrenk's  Relsen,  Amur.  Ins.  168. 

Closely  allied  to  B.  tenti-ieotui  Uotsch.,  itdd.,  and  dlBtlnguished  only  by 
the  gray  &sdculated  pubeacence  which  clothes  the  elytra,  causing  them  to 
appear  apotted  ;  by  rery  allghtly  eleraled  ridges,  which  seem  to  replace  the 
strife  of  the  elytra,  and  by  the  head  more  atrongly  punctured  ;  the  latter  is 
reddish,  as  are  also  the  antennte  and  legs  ;  the  teeth  and  the  spines  at  the 
tip  of  the  tibn  are  longer  and  more  distinct ;  the  under  snr&ce  of  the  boiy 
redder  and  less  glabrous ;  punctuation  not  dense  but  very  obTious,  and 
pubescence  more  developed.    Length  4  lines. 

I  have  condensed  this  translation  tnta  the  remarks  in  the  work  dted. 
The  genus  is  unknown  to  me  and  is  placed  by  Lacordaire  near  ffomalorki- 

5.  LepsaomaoalUbmloaHotsch.,  Boll.  Mosc  1640,  ii,  lOS. 
Glongato-Dvata,  convexa,  punctatissima,  pilosa,  brunnea,  ftisco  dnereo 

squamosa ;  antennis  taislsqae  testaceo-rufis ;  elytrls  punctato-atriatis.  Long. 
2i  lln  :  lat  1  lin. 

California.  Neither  the  generic  nor  speciflc  description  permits  Its 
identification. 
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7.  Phytonomua  trivittatua  Say,  Cure.  12  ;  ed.  Leo.,  1,  27a. 
Blackieb  blown,  with  oumerouB  scale-like  balra. 

Inhabits  North-west  Territorr-  Body  blackish  browo,  with  Duiaeroiu 
robmt  hairs  almost  rmembling  scales,  which  are  longer  in  three  yellowish 
metallic  thoracic  vittn,  of  which  the  lateral  ones  are  broader  and  ti 
In  a  spot  on  the  humeros;  the  rittte  and  spot  are  pale  brownish  cine 
anteniin  nifoos ;  elytra  with  large  costal  spots,  interstital  lines  obaolotely 
alternating  with  bladtlsh  and  pale  brown  cinereous.  Thighs  beneath  De«r 
the  tip  emnrginate  ;  anterior  tlbite  a  little  iDcarred  at  tip.  Length  oii,e- 
flnh  of  an  inch. 

8.  Hrlobius  Btupldus  Boh..  Scb.  Cure   i,  83&. 

OblonguH,  nigsr,  opacus,  antennlB  pedlbnsque  nigro  piceis,  caplte  crebra 
Tugoso,  tborace  subtlllter  rugoao-panctato,  catinato,  etytris  obsolete  punc- 
tato-strialis,  interstitiis  confbrUm  gmnnlstls. 

Habitat  in  Oeorgla,  Amerlces  septentrioualis.  Dom.  Hooker  ;  Hua. 
Scbh.  Magnltndo  fere  H.  pia4ti,  sad  minus  convexos.  Caput  m^num, 
crasaum,  supra  convexum,  nlgmmobscurum,  crebre  ruguloso-ezasperatum  ; 
oculi  oblongl,  depressi,  ohware  branaet ;  rostrum  capite  dimldlo  lonKius 
et  angustius,  deBesnm,  CTHSum,  parum  arcuntum  versus  aploem  nooailill 
ampliaxum,  nigrum  opacom,  crebre  rugoau-panctatum,  carioula  mediA 
obmleta  notatum.  Antenna  caplte  cum  rostro  fere  breriores,  paulo  pone 
medium  rostii  Inserts,  crassee,  nigro-pioen,  grisso-pilosB,  Clara  OTala. 
acuminata.  Thoiax  latltudine  media  multo  lon^or,  apice  truncattu,  an- 
terios  DOnnihil  anguettor,  coarctatus,  lateribus  in  medio  nonnihll  rotundato- 
arapliatus,  basi  lerlter  sab-blslnnatus,  supra  parum  convesos;  totus  nigor 
opacns,  crebre  sad  nonprofunde  rugalosus,  pllis  rigidie  depNssis  flarescenll- 
bus,  parce  adspenus,  in  medio  dorsi  caiinula  abbreviata,  sat  dlstlncta. 
Bcutellum  subtriangutare  nigrum  opacum.  Blytra  basl  subtruncata  aatice 
thorada  basi  paulo  latlora,  et  lllo  trlplo  longlora,  humerla  antrorsum  promi- 
nulis,  obtuse  angulatts,  lateribos  laflexa,  pone  hnmeroa  nonnihlt  ampliata, 
deln  Bjdcem  versus  sensim  angustata,  aplce  Ipso  conjunctim  obtuse  rotun- 
data,  ante  apicem  callo  vel  gibbere  notata  ;  aupra  modice  conveia,  nigra 
opaca,  Btrili  parum  profundls,  angustis,  obsolete  punctatis,  pulrere  cinereo 
repletis  exarata,  intersiitlla  latls  planis,  conferdssime  subtillter  grauulatls, 
setnlis  breTlasimls  pallldis  depressls  pares  adspersn.  Corpus  subtos  nigrum 
obscurum,  setnlis  flaTescentibus  discretis  adspersum,  pectore  fortius,  ventre 
tenue  puoctulatis.  Pedss  longluscull,  Talidi,  nigro-ploel,  flavescenti  pilosl ; 
femoribus  Inorassatls,  remote  punctatis,  omnibus  dente  cnueovalido  acumi- 
nato  annatls ;  tlbils  ■ubcompTewis,  rade  rugoso-puncCatis,  intus  ante  medium 
ampliatis,  subdentatis  aplce  uncinatls ;  tarals  elongatls  dilutlus  piceis,  sub- 
tus  [UWo-qwngioeii. 

9.  Hylobiua  SMlmUls  Boh.,  8ch.  Cure,  ii,  343. 

Oblongos^  niger,  capite  profunde  remote  pnnctato,  rostro  obsolete  caii- 
nato,  thorece  angustiore,  sntlce  valde  coarctato,  pnnctato -rugoso.  llnea 
media  Isri,  elyUU  done  Esre  planis,  punctis  oblongis  striatis,  interstitiis 
undique  gnnulato-rugoelB. 

Habitat  in  America  boreali,  a  Com.  Dejean  missus.  Uus.  Bchb. 
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StBtnra  Tere  S.  pali*,  sed  nonntbll  tiujor,  capita  remote  puactalo,  thorace 
snguBtiore,  ut  et  defectu  ilgnatiiiia  elytrorum,  ab  lllo  mox  diillnctDB. 
Caput  breve,  rotmidatam,  nlgrnm,  aat  praftinde  miDua  crebre  paDctatum  ; 
froDte  foTeola  obaoleta  Impreiaa ;  ocuU  lateralea  obkmgi.  tranaverei,  de- 
prewi,  bmnnei ;  rostram  longitDdine  thomds,  crassiusculain,  teres,  parum 
arcuatuni;  nlgnim  subaltidam,  a  basi  ultra  medium  obaolete  carinatom, 
ioter  anteonaa  canalicula  abbreviata  insculptum,  totum  proftande,  minuB 
crebre  nigoeo-5>unctatum.  Anteaofe  kmge  pooe  medium  roatri  Inaeitn, 
thorece  paulo  loagiorea,  crasalosculn  nigro-picfla,  clara  ovata  anboblusa 
cinereo-pubesceDte.  Ttiorai  latitudine  malto  longiore,  antice  ralde  an- 
gustAtm,  coarctatUB.  lateribus  paululum  rotnudaUiB,  bail  mb-bUinuatuB, 
nipm  minoB  coOTexuB,  niger  profunde  nigoBo-poiictatUB,  in  medio  obsolete 
csrinaius.  Bcutellum  parTum,  rotundatum,  nigrum  pallido-pubeeceos. 
Blj-tni  antice  Iborot^  basi  paulo  latioTa,  e(  quadruple  longlora,  humeris 
BUbpromi nulls,  rotondatia.  lateribus  inflexa,  ultra  medlam  linearia,  turn 
aplcem  veraoa  aOKOslata,  apice  conJuncUm  obtase  rotuodata,  supTa  parum 
ciiQvexn  dorBO  fere  plana  ;  tola  n<gra  Bubopaca,  strlls  minuB  latls,  crebre 
cancellatla,  exaraia,  quarum  foreols  obloago-quadratB,  sat  profundte. 

10.  Lixus  mwpotans  Boh.,  Bch.  Care  111,  S3.  Rhjfnchophorui prop. 
Say,  Cure.  31  ;  ed  Lee.,  i,  287. 

Thorax  with  three  vltUe. 

InbabltB  Arkansas.  Bodf  black,  covered  with  denae  proatnte  dnereoiu 
hairs.  Rostrum  shorter  than  the  head  and  thorax  ;  thorax  with  three 
black  vittae,  extended  behind  at  the  Bcutel.  Elytra  with  double  series  of 
punctures ;  a  black  ritta  on  the  middle  of  each,  and  a  narrower  subsutnral 
one.    Length  mora  than  three-flftbs  of  an  inch.    This  is  a  fine  Insect. 

11.  Lixns  poriooUls  Mann.,  Bull.  Hose  IMS,  ti,  301. 

OblonguB,  niger,  pubi  grisea  dense  obtectua,  roslrobreviore  recto  cariuato, 
thorace  antice  parum  angustiore,  dorso  punctls  nlgrU  remotiB  Tarlnlosis 
Irapresso,  baus  foyeolato,  longitudinallter  angnstecarlnato,  utrinqne  nlgro- 
lineato,  elftria  subtilltcr  punctalo-sEriatls,  apice  singulatum  subacumtnatli, 
fti9Co  trilineatis,  femorlbuH  ninticis.  Loagltudo  cum  rosiro  4-9  lln. ;  latl- 
ludolHllin- 

Californla ;  iSae.  Hosq.  Ad  Stirpis  Sds  manlp.  Imum  op.  eel.  Scb&n- 
herr,  adnumenindUB. 

13.  Uxus  modeatus  Mann.,  ibid. 

Elongatna  niger,  griseo-pubescens,  rostro  crassiusculo,  modice  arcuato, 
thoracs  conico  breviore,  dorso  longUudinaliter  excavato,  etftrls  striato- 
punctalla,  dense  dnereo-sqaamuloels,  maculis  mlnntls  albescentlbus  re- 
mote aepersls,  apice  slngulatlm  subacumlnatls,  femoribu^  muticis.  Longl- 
tudo  cum  rostro  5  lln. ;  lat.  1  1-3  lin. 

Callforala ;  Hus.  Uosq.  Stirpis  2d»  manipulo  Imo  operis  eel.  Scbon- 
herr  collocandns. 

13.  XJxuB  manrlnatus  Sa^,  Cure  IS;  ed  Lee,  i,  375;  Boh.,  Bcb 
Cure  Ui,  70. 
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Black,  covered  with  minnte  cinereous  haire.  tliomx  impreMed.  Bljrtnk, 
region  of  the  »catel  end  middle  of  the  base  indented. 

Inhabits  Unll«d  Hlates.  Body  block,  corered  with  short  minute  robost 
recuived  hairs,  punctured-  Antcnns  rurous,  club  dnsky.  Thorax  B 
little  conrei  each  aide,  behind  the  middle  of  the  side  rectilinear;  a  little 
coDtructed  before  with  an  Indented  line  abore,  more  profound  near  tbe 
bue,  with  dilated,  confluent,  Btightly  impre»ed  punctures,  not  deeply 
iduuatedat  boee,  with  regular  aeries  of  punctures.  Eiytra,  region  of  the 
acutel  iadeal«d  j  abdomen  dull  falroua  behind.  Length  nearly  seven- 
tweDtietlia  of  an  inch- 

[This  apeclea  is  said  to  occur  on  tbe  lower  Uisdssippt  and  In  the  Atlantic 
States.  I  bave  not  identified  it.  nor  was  it  known  to  Oylleuhal,  wbo 
merely  cites  Bay.  ] 

14.  Tyohlaa  aratua  Say,  Cure  26  ;  ed.  Lee.,  i,  2M. 

Body  entirely  corered  with  pale  ollTsceous,  dense,  elongated  or  rounded 
scales  ;  rostrum  as  long  as  the  bead  and  thorax,  linear  ;  scain  like  robust 
hain  i  transversely  indented  over  tbe  lasertion  of  the  antennn  ;  a  longi- 
tadinal  impressed  line ;  tip  naked  rufous ;  thorax  with  tbe  bsir-like  scales 
converging  backwards  to  the  dorml  line.  Slytra  with  indented  striae, 
punctures  are  not  visible,  with  densely  imbricated,  rounded  scales  ;  mid- 
dle of  tbe  interetltial  lines  with  a  series  of  prostrate  scale-like  hairs ; 
thighs  unarmed,  emarginale. 

lababila  Missouri.  Length  three-twentieths  of  an  inch.  Can  this  be 
0.  penkntttu,  Berbstf 

16.  Oonotraohelus  oonflnls  Fabrteus,  Sch.  Cure-  iv,  430. 

Ovalis,  niger,  pube  grisea  parca  adspersus  ;  rostro  basl  superne,  anten- 
nis,  femoribas  posterioribns  medio,  tlblls,  tarsisque  rufo-testacels  ;  thorace 
ampliato,  rugoeo-puoclaio,  linea  ntrinque  flemoa  denslos  griseo-tomentosa  ; 
elytris  pone  medium  late  grlaeo-Gwciatis ;  intenttitiis  aliemlH  modice 
elevalo-costatis,  costa  intima  pone  medium  interrupta ;  iemoribus  lequid- 
Iter  bidenlatie. 

Pennsylvania.  The  long  description  adds  little  to  tbe  diagnoels,  which 
Indicates  a  species  allied  to  and  perhaps  identical  with  C.  *l*jan»,  p.  2^. 

le.  Bhytidisomus  orobinus  Scbi6dte,  Bert.  Eol.  Zeilschr.  1859. 141. 

Nigro-piceus,  uaicolor,  antenols  pedibusque  rufls,  elytris  callo  humeral! 
protul>erante,  laterstiliis  sulcomm  dorsalium  angnstis,  acute  elevalis,  im- 
bricato-dentatls,  lateratium  latls.  convexiusculls,  sablfevibus,  singulis  serie 
punctorum  simplioi  Impreasls.     Long.  1  lin." 

Qreeniand.  1  infer  fh>m  tbe  remarks  appended  to  the  diagnosis,  that  this 
species  differs  from  the  European  B.  g^ob1il^tl  by  the  smaller  size,  as  well 
as  by  the  ctiaracters  above  given. 

IT.  BhTDoliniius  umbelle  Fabr.,  Byst.  El.  11,  450. 

Nigricans,  elytris  elriatls,  scntello  albo. 

Habitat  in  Carolina,  Has.  Dom.  Bosc.  Statura  R.  pirkarpli  at  major  et 
alios.  Caput   nigrum.    Thorax   Invis,    nigricans,  Immaculatns.    Elyti* 


,  Google 


LeConlo.]  APPENDIX.  433 

param  pallidiora,  itriftta  :  striis  ante  spicem  coennUbufl.  Bcutellum  album, 
at  SQtura  eljtrorum  oumiDO  coacolor.     Corpus  clnereum  pedibus  nlgris. 

Tbe  descripttoD  is  worthless,  as  is  indicated  b^  the  expression  tfaonx 
iKvia.  Tbe  specimen  upon  wliicb  it  was  based,  should  im>bi>bl7  be  re- 
ferred to  Shinoneui  periearpiv*,  p.  284. 

18.  BaridiuB  oalifornlous  Uotsch..  Bull.  Hose.  184^,  11,  873. 
Oblongus,  HQbdepressus,  niger,  punctaius,   parce  pllosus ;  rostro  longitu- 

dine  thoracis,  tenue,  subercusto  :  thonice  quadrato.  sntlce  aitguslttto ;  clj- 
tris  poatice  subattennatis,  strlnlis,  striis  in  funds  punclatis ;  Intenititiis 
BUbtilitet  pUDCtato-stiiatis.     Long.  IJ  lin. ;  lat.  1  lln. 

n  est  plus  petit  que  le  B.  pieinut,  dont  II  so  distingue  &cilement  par  les 
^lytrea  fkiblement  pnbescentes.    De  Californie. 

19.  Barldlus  oallfomlaus  Boh.,  Eugenics  Resa.  Ins.  137. 

OvBtns,  mridlce  convexus,  nlgropiceus,  nitidus  glaber;  antennis  pedi- 
busqne  rufo-femigineis  ;  rostro  ferrugenco  modice  arcuato,  protlioruce  vlx 
longiore,  hoc  brevi,  sat  crebre  punctulnlo,  pone  apicem  valda  rolundato- 
ampliato ;  elytris  castaneia,  mediocriter  punctato-slriatiB,  punctis  striarum 
tninos  crebris,  interstitiis  plonis,  Ifevibus,     Long,  ll;lat.  1j.  mil). 

Califoniia,  San  Francisco.  The  detailed  description  gives  no  farther  char- 
acters for  tbe  recognition  of  this  species. 

20.  Oentrlnua  plBtor  Ojll.,  Bch.,  Cure,  iii,  170.  Ins.  Nov.  205,  (Bal- 
aitiymi). 

PemorlbuB  matlcis,  niger,  griseo-tomentosos,  thorace  supra  scnlellum 
producto,  acnto,  elftris  triangularibus,  strlatls.  Habitat  In  America  sep- 
tentrionali,  (Eentuckf). 

B.  eeratorum  panllo  major.  Rostrum  dlmldll  corporis  longlludine, 
tenne,  incurvum,  Iffive,  denadaiam,  alniin,  antennie  rostrt  medio  insert*. 
piceo-nfgrs,  funiculi  articulis  1-2  elongatis,  rellquls  subrequalibus,  cylin- 
drlcis.  Thorax  iatitudine  poslica  parum  brevior,  lattrjbua  a  basl  nllra 
medium  sensim,  tunc  apicem  versus  a iihi to  angus tails,  basi  stiblruncalus, 
supra  scutellum  trlangulariter  productus,  ncutus,  griseo  aut  fulvo.  dense  to- 
mentoBUB.  Scutellnm  rotunduni  tomeniosum.  Colcoptera  triangularia,  abdo- 
mine  brerioria,  striata,  ftilvo  aut  griseolomeutosa.  Pectus  ct  abdomen 
albo- squamosa.  Pedes  nigri,  griseo -tome  ntosi,  femoribus  parum  cluvatis, 
matlcis. 

Tbe  reference  tu  Cenlrinv*  seems  to  me  doubtfii.  in  view  of  tbe  expres- 
sion Coltopttra  abdomine  brftiora.  I  have  seen  nothing  that  could  be 
properly  referred  to  this  description. 

21.  OentrliiUB?  dileotus  Harris,  Trans.  Hartford  Soc.  Nat.  History 
80,  p!.  1.  flg.  4. 

Punctured,  and  with  brassy  scales  ;  sculel  whitlsb,  third  joint  of  the  an- 
lennie  twice  aa  long  as  the  fourth.  Length,  exclusive  of  the  rostrum 
twenty -hnndretbB  of  an  Inch. 

Halsey's  collection,  No.  185.  Body  piceous  blach,  densely  punctured, 
and  with  elongated  brassy-yellow  Bcalea.  Head  retracled  to  tbe  eyes  with- 
in the  thorax,  indented  at  the  base  of  the  rostrum.  Rostrum  as  long  as 
PROC.  AHEB.  PHlLOa.  soc.  XT.  96.  8c 
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the  heftd  and  thorax,  •lender,  almoet  fllifbnn,  arcuated.  alighUf  dikted 
over  the  origlii  of  the  anleoDte,  piceoue,  miaatoly  and  remotelf  punctured. 
Antenna)  Inserted  behind  the  middle  of  the  roMruni,  i^ceoua,  clab  rufous  ; 
third  Joint  (»ecoDd  Of  the  fliniculue),  two-thirds  the  length  of  the  preced- 
ing, uid  twice  the  length  of  the  following  Joint,  Thonti  in  the  middle, 
longitudinally  elevated,  or  almost  carinated,  covered  with  lineAr-lanceo- 
late  scaler  which  converge  from  the  sides  towards  the  central  carina.  Ely- 
tra with  acute,  remotely  punctured  slrlo^  and  flat  inlerstlLial  lines,  e«ch  one 
of  which  ia  covered  with  large  superficial  confluent  punctures,  and  tliree  or 
four  series  of  linear-lanceolate  scales  ;  an  oblique  elevation  or  callus  before 
the  tip  of  each  elytron.  Body  beneath  more  densely  covered  with  whiter, 
ahorteroval  scales.  Breast,  before  the  anterior  legs,  widely  indented,  not 
canaliculate,  unarmed. 

33.  Balaninus  i>oiTectus  Boh. ,  3cb.  Cure  vii,  2d,  30a. 

Ovatus,  niger,  squamoeitate  grlseoolivacea  dense  tecius ;  rostra  tenui. 
lOD^tudine  elytrorum,  subreclc  ;  tborace  angustiore.  confcrtim  punctulato, 
intra  apicem  constricto ;  elytris  teouiier  puDCtalo-etriatis,  interstitiie  plania 
subtiliter   coriacets;   femoribus   auticis   obsolete   dentatia.    poaterioribiu 

Missouri.  America  borealla,  Don).  Say,  Hub.  Sch. 

Balanino  reraiorum  vix  lailor,  sed  nonnlhll  longior.  Caput  parvum, 
Bubgloboaum,  snbtilissime  punciulatum,  nigrum  nitidum,  glabrum ;  oculi 
subrotundati.  depresai,  nigri ;  rostrum  longitudlne  elytrorum,  tenne.  cylin- 
drlcum,  subrectum,  piceo-uigram  vix  punctatum  basi  grlseo-oUvaceo-squa- 
mosum.  Antennai  tboraclH  medium  allingentes,  picefe,  parce  pilosse  ;  cla*a 
parva,  ovala,  eubobtusa.  Thorax  latitudlne  postlca  fere  longior,  apice  tmn- 
catus,  anleiiuB  nonnihil  angusiior,  intra  apicem  constrictus,  lateribus  pauio 
rotundato-ampliatus,  basl  blBinuatis,  supra  convexus,  suhtillter  crebre  punc- 
tulatUE.  niger.  equamta  depresals  griseoollvaceis  dense  vestitus.  Scntellura 
parvam,  eublriaogulare,  nigrum,  dense  griseo-squamuloeum.  Elytra  nn- 
IJce  Bublruncata,  thoracis  hasi  nonnibil  latiora,  humeris  vIx  elevatis.  obtuse 
rotundatis :  lateribus  non  ampiiata,  apicem  versus  angusta'a,  apice  cvn- 
Jnnctim  obtuse  rotundata,  thorace  iluplo  longiora,  supra  parum  convexa. 
tenuiter  punctnto-Btriata,  interstitiis  planis,  subtllissime  coriaceis ;  nigra, 
squamulis  depressls,  grlseo-olivaceiB,  dense  veatita.  Corpus  subtue  suhtillter 
crebre  punciulatum,  nigrum,  squamulis  tcnuioribus,  clnereo-albidiB  nndique 
gequallter  obsilum.  Pedes  validiusculi,  rufo-picei.  cinero-squamulod : 
femoribus  clavatia,  anticis  obsolete  dentatis,  {lOBterioribuB  muticia,  tibiis 
tere-tlbuB,  reotis. 

The  reference  to  this  f^nus  seems  tn  me  doubtftil,  especially  aa  the 
apecies  is  immediately  followed  by  S.  eon»trietui,  which  has  no  resemb- 
lance to  Balaniaug,  but  Is  an  Erirhinint  (p.  168).  It  is  quite  possible,  that 
this  insect,  on  renewed  study  of  the  type  In  Stockholm,  may  prove  the 
same  as  my  Deamorit  icapalis,  which  ia  congeneric  with  D.  eotutrittvi. 

23.  BrenthuB  pereprlnus  Herbst,  vli,  190,  pi.  108,  f.  1. 

This  is  evidently  a  apecles  from  Tropical  America,  either  with  an  incor- 
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rect  locality,  or  ACcidentsUy  introduced.  It  b  therefore,  nnneceMuj  to 
reprint  the  deecripUon,  In  the  Munich  Catalogue,  8718;  it  li  died  u  t 
STDonym  of  B.  anehorago.  $ 

£4.  Ooesonufl  oaUfornioua  HotMb.,  Bull.  Hose.  1845,  i,  p,  M,  No. 
S28. 

"Niger,  gUber,  Bubdepreaaiu;  roatro  brevlorl,  cruaiorl,  apice  modice 
dilatato,  baai  obsolete  fuveolato;  anteni)arutn&rtlcolobrevlori(sic);  tbotace 
oblongo,  proftinde  punctaM,  medio  dEstincte  longitudlnallter  blimpreaso, 
eljtris  profbnde  pnnctala-BtriatiB.    Long.  2  lin.;  larg.  \  \\a." 

He  M}^  tk&t  it  resembles  C.  piniphilm,  but  ia  much  smaller  and  easily 
recognized  by  the  stouter  and  shorter  antennffi,  and  by  the  two  longitudi- 
nal impresdoDs  at  the  middle  of  the  thorax. 

23.  Pltyopbtliorus  oribrlpennla  Eichliofl^  Berl.  Ent  Zeitschr.  1868, 
374. 

Elongalus,  t^lindricue,  tborace  oblongo,  laterlbna  aubrectis.  poetice 
minus  profunde  punctato,  linca  media  Isvi ;  eljtris  ad  suturam  indigeste 
(extra  striaio-)  punctatis,  declivitate  postica  ad  suturam  ntrinque  sulcata, 
sutura  BubelevaiB,  margineque  laterali  subtilisBime  granulatis,  angulo  api- 
cal! acutiusculo.    Long.  1  lin.    Patria  ;  America  septentr, 

36.  Pityophthorua  blsuloatus  EichhofT,  ibid.  1866,  374. 

EIongatiiB,  cylindricua,  tborace  ubloago^OTali  lateribus  subrotundatie. 
poetice  rage  Bubtiliter  punctato,  llnea  media  IebvI  ;  elytris  subilliufi  striato- 
pnnctatls,  punciis.  dllatatis,  Interatitiis  inde  angusllorlbus  Bubnigulosisque  ; 
decliTitate  postica  ad  suturam  ntrinque  sulcata,  sutura  ralde  elevata  mar- 
gineque subcalloso  subtiliter  gi&uulatis,  angulo  apicali  acutiusculo.  Long. 
J  lin.  Patria  :  America  borealis. 

27.  Pityophthorua  puloh«Uus  EicbhoC  ibid.  18SS,  275. 

Oblongo-elongatus,  tborace  breriter-ovBli,  postlce  fortiter  ruguloeo-panc- 
tato,  linea  media  IkvI  ;  elytris  Htriato-punctatis  interBtltlis  subnigulosis : 
decliviat«  poetice  ad  suturaro  utrinque  sulcata,  Butura  subelevata  margine- 
que laterali  subtiliter grannlatls,  angnlo  aplcsll  acutiusculo.  Long.  J  lin. 
Patria :  Ameiica  septentr. 

88.  TomiouB  oregouie  Eichho^  Bcri.  Ent.  Zeitschr.  1868,  374. 

Oblongns  cylindricns  nitidus,  tborace  subquadrain,  postice  profundius 
pnnctato  ;  elytris  subtiliter  striato-punctatis.  interstitiie  Intemis  basi  Iwvi- 
bos ;  elytris  apice  oblique  tnincalls,  truncatura  excaTata  circulsri,  apatio 
uilido  punctalo,  margine  apical!  prolatato,  iaterall  utrinque  4-dentsto,  deete 
tenia  coarctato  majore,  secondo  ralido  acuta.  Long,  3  lin  :  Amer.  bor. 
(Oregon). 

29.    Tomloufl  perturbatua  Eichh.  I.  e.  274. 

OblongUB,  cylindricns,  subnmdus,  tborace  breviter  ovato,  poetice  fortiter 
pnnctato ;  elytris  Bubcrenato-Btriatis,  stria  sutnrall  proflindiore  pone 
medium  fortiter  raguloeo- punctata,  interBtitiia  coDFeiiosculie  ItevibuB, 
apice  oblique  trancatis  truncatura  ex cavata  spatlu  punclaio  nitido.  marline 
laterali  ntrinque  4-deatato,  dente  terlio  majore,  a  primo  minimo  remoto  ; 
margine  apicali  longe  elevate.    Long.  3}  lin.  Amer.  bor. 
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30.  PblceoBlnua  Haasrl  CbapnU,  Hem.  Soc  Roy,  Sc.  Lifge,  1666, 
M.    DendTocUinui  Haagi  Eichboff,  Berl.  Ent.  Ztitscbr.  1868,  148. 

Brevil«r  ovatus,  Bubopacuo,  piceus,  nonnunquam  antennis  tarsis  et  e\j- 
tris  bninneis,  pube  brevi  flava  venitUB;  capito  trebre  ruguloeo-punclato, 
inter  oculoa  apatio  nitidu,  apice  carinato  ;  proihorace  latiludine  basia  bre- 
Tiori,  a  basi  ad  apicem  aagustalo.  sat  dense  fortlter  punctalo,  Unea  mMliA 
aagiiata  elevata,  a  basi  ultra  medium  producta ;  elytrie  anguste  strlato- 
piiDctatia,  etriia  vix  punctatis,  interstitilB  rudibua,  sat  dense  minute  grauu- 
lalis,  Id  ducliritate  seriatim  tuborculalis,  linu.  et  8to  BUbcoDvexioribus. 
Long.  2^  mill. :  Am.  bor, 

81.  Phlceoainud  grHnlger  Chapuls,  Ibid.  99. 

Brcviicr  ovatus,  auliopacuB  piceus,  alytria  ut  pedibus  brunnels,  ant«nnis 
flavls,  pube  brevI  flavn  denso  veatltus ;  caplte  crebre  punctulalo,  apice 
carinulato  ;  prothonics  laiitudino  baaali  breviori,  a  basi  ad  apicem  angusia- 
to,  dense  ct  tbrtii«r  punctalo,  Uncamediaa  basi  ultra  medium  elevata,  nub- 
Isevl;  elytris  Btrlato-punctatis,  tnteistitlis  dense  granulato-rugulosis.  In  de- 
clivilale  Beriaiim  tubereulatis,  Imo.  et31o  convexloribua,  tuberculis  majori- 
busornnils.    Long.  3  mill.    Texas. 
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APPENDIX  III. 

COBBECTIONS  TO  THE  MUNICH  CatALOOIIE, 

2187.  Lloptilceus  inquinatus  Hann.  la  Lophftlophus. 
2219.  Tanymsoua  leuoopfaeeua  Gyll.  Is  T.  huMua  [^  p.  84. 
2271.  Tylodersa  gemmatus  Lee.  is  Phy  matin  us. 
2283.  Peiitelue  sellatus  Boh.  is  ParaplocliaB. 

2286.  Ptoohua  adspersua  Boh.  Is  Neoptochus. 
Ptoohus  globlTsntris  Lee.  is  Peiitelopsts. 

2287.  Ptoohus  Baooatus  Lee  is  Hylacus. 

2288.  Traohyphlcaus  melanothrlx  Eirby  is  Qeoderces. 
2269.  TraohypblceuB  squalens  Lee.  is  ThlDozeniis. 
2315.  Opbxyastea  teBsellatus  (Baj)  is  Ammlgua. 

3359.  Ustrodares.     Borne    of    these    are  lAttronotu*.    and    others 
&re  Maeropt. 

2434.  Ouroulio  teenlatua  Lee.  U  Plinthodos. 
OuToutio  torpIduB  Lee.  is  Nocheles. 

3435.  QrypidiuB  vlttatus  Couper.  U  SitoM$  tibialU. 

243fl.  Brirhlnua  ophipplatua  Say  is  Al; ca. 

2483.  Attelabus  soutellarls  Say  is  PiaEorhinus. 

3490.  Balanlnus  oonstiiotUB  Bay  is  Desmoris. 

3502.  Antbonomua  tesseUatufi  Walah  is  Dorytomus. 

3541.  OoDotraohelus  orlstatus  Faliraeaa.  iv,  438 ;  a  West  Indian 
species  not  known  to  occur  In  tlie  United  States. 

2610.  OeutorhTiiolius  umbellEB  Fsbr.  is  ptrietirpitti. 

5621.  Baris.    The  epecica  in  my  aynopsia,  Pr.  Aead.  Nat.  Sc  Pliila., 
1368.861,  are  not  cited. 

2650.  Sphenoplionui  prsepotens  Say,  is  Lixus,  as  is  Indicated  by 
thepnbeacenceof  thesnrTace,  <t,  p.  431). 

2672  &  3.  Haasl  and  graniffer  Eteh.,  appear  under  two  genera, 
Den-tri>clonu$  and  Phlaoiinui. 

26T3.  HylesinuB  aouleatus  Say,  is  incorrectly  referred  lo  Dendro- 
iiniu  and  D.  gMosut  is  placed  as  a  synonym. 

2681.  Apbaoartlinun  pumilum  is  Dolurgua. 

2695.  Bcjolyttis  mutlous  Say,  dele  the  reference  to  Ctiapuls. 

2749.  Arraooerua  fOaoioulattia.  AnthribusmoeetusLec.,  Is  not 
a  synonym  of  this  species,  but  belongs  to  Piezocorynus. 
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APPENDIX   IV. 

The  following  bibUognphjr  of  the  memolra  relating  to  EcoDOmic  Ento- 
mology of  the  RbjDchopbora  of  the  United  States,  hu  been  prepared  at 
my  request  by  Hr.  B.  Pickman  Haan,  of  Cambridge,  Mass. 

It  will  be  an  inraloable  addition  to  this  Tolume,  for  all  who  desire  to 
study  the  habits  of  these  insects :  a  prerequisite  to  any  mtionol  enquiry 
into  the  means  to  be  adopted  for  the  suppression  of  the  noxious  species. 
Such  a  study  has  been  heretofore  almost  impracticable  in  this  country,  in 
consequence  of  the  large  number  of  ondescribed  species,  aud  the  Bcattering 
of  the  deacriptioDs  of  tboee  which  bave  been  named  in  a  multitude  of  vol- 
umes, many  of  which  can  only  be  obtained  with  much  labor  and  great  cost. 
For  the  proper  use  of  the  tables,  certain  explanations  are  uecesaary. 

I.  The  subjects  mentioned  in  the  articles  died  are  indicated  as  foUowa  i 
b.  benedts.  d.  description.  /.  food. 

h.  habits.  i.  injuries.  I.  localiiies. 

r.  remedies.  t.  seasons.  t.  ttansformationa. 

II.  The  *  after  a  reference  Indicates  that  the  article  is  illustrateil  with  a 
figure  of  the  insect  in  question. 
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Workt  eiUd  in  the  foregoing  Litt. 
8.  American  EDtomologiBt,  Vol.  I-II  (all). 

10.  Practical  Entomologist,  Vol.  I-II  (all). 

11.  New  England  Farmer,  Vol.  I-XVIL 

la.  Packard's  Guide  to  the  Study  of  Insects  (1869). 

14.  Harris'  Insecta  Injurious  to  Vegetation  (1868). 

15.  FitcL'B  Reports  on  Insects  of  Kew  York.  Noe.  1,  %,  6-0  ieontain 
nothing  onRhynchophora). 

16.  Tr&DBactioDS  of  the  New  York  Btate  Agricultural  Society,  Vol.  XVI 
-XVII  (coDtaiuiug  Pitcli's  Reports,  Nos.  4and6). 

17.  Riley's  Reports  on  Insects  of  Missouri.    Noa.  1-4  (all  to  date). 

21.  Walsh's  Report  on  lusecU  of  Illinois.    No.  1  (all). 

22.  Canadiaa  Entomologist,  VoL  I-V. 

It  will  be  seen  that  T  have  not  examined  the  New  England  Farmer,  Vol. 
XVIII  et  teqq. ;  Fitch's  Reports.  Noe.  3,  [4,  5,  ]  lO,  at  uqg. ;  Trans.  N.  Y. 
State  Agric  Soc.,  Vol.  1-XV,  XVIII.  «(  »»5s. 

The  examination  of  the  New  England  Parmer,  from  the  beginning  of 
Vol.  LIU;  of  the  Canadian  Entomologist,  from  the  beginning  of  Vol.  VI, 
and  in  general  of  oil  entomological  literature  pertaining  to  North  America 
from  the  beginning  of  the  year  1874,  is  taken  up  In  detail  In  Pbtche,  the 
oi^an  of  the  Cambridge  Entomological  Club.* 

Btftreruet  to  TifU$  in  tht  BiBLioaKAPaicAi.  Recobd  of  Ptschb,  Tol.  I. 

AitBOoems  ooffeas.    No,  147  S. 

Calaadra  ottzib.    No.  890/. 

CoBotraohelus  nenuphar.  Nos.  S7.  146  j,  149  n,  161  o,  387  o,  810, 
881  d,  085  h,  580. 

donus  sorophttlariss.  No.  414. 

Curculionidsi.  No.  302. 

Bupsalis  ndnuto.  No.  89. 

Hjloblufi  pales.  No  168 

Llxus  rubellus.  No.  605 

Magdallsus  0  pp.  No.  646. 

Pisaodea  strobi.  No.  tea 

RhyncbEenua  nenupbar.  No,  88. 

Rhf  nchophora,  Nos.  143  i,  265,  292,  821,  670,  Wl. 

Additional  Re/trtneei. 

(Mostly  quoted  without  Teriflcation). 

Analcifl  fraffOilre.  Maine  Farmer,  July  25,  1867.     [17  :  8  :  43]. 
AnthonomUB  prunloldo.  Prairie  Farmer,  June  13,  1863.     [17:8: 
89].    March  19,  1864.     [21  : 1  :  76]. 

•Published  Id  moothlf  Nos.  by  the  Camhrtdge  EQlomolOBlcal  CInb,  Cara- 
bridge,  Hsas. 

FROG.  AlCEB.  PBILOa.  BOO.  XT.  96.  8d 


■  Google 


442  APPENDIX. 


[X^eCoDtb 


Baridius  S  pp.  Froc.  Acad.  Nat.  Sd.  Philad..  Dec  1868    [8:2: 100]. 
"         Besostiis.  Missouri  Agricultural  RepoK  for  1808,  p.  1S1-1S2 
(1869).  Gall  (  Vilii  vulnut)  dcBCribed  without  name.     [8  ;  3  :  104]. 
Baridius  trlnotatus.  New  Bnglaod  Fanner,  eer.  2,  Vol.  II  (18S0),  p. 

Oalwidra  granarla.  New  Engl.  Farmer,  Vol.  XIX.  (18*1)-  P-  *»• 

OcellodoB  iiuequalia.  Transactions  of  the  Illinois  State  Agricultural 
Socielf,  Vol.  I.  (1868)  p.  8«.  New  York  Tribune,  Oct  29,  1897.  [81  : 
1  :18]. 

OonotraobeluB  nenuphar.  New  Engl.  Farmer,  Vol.  SIX  (1841), 
p.  4DS*  1  Ibid.,  XXII  (1848),  p.  18 ;  ibid.,  eer.  2.  II  (1S50),  p.  2S2  ;  Boston 
Cultivator,  Vol.  XIII  (1B61),  No.  24 ;  Downing's  Horticulturist,  Vol.  VI, 
p.  841 1  Trans.  Illin.  Btate  Agric.  8oc.,  Vol.  II  (1S5G),  p.  48.  [21  :  1  :  44]; 
ibid.,  1867,  113-114  [  17  : 1  :  51]  ;  Prairie  Fanner,  July  97,  1667  [17  : 1  : 
61]  :  ibid.,  July  16,  July  28,  Aug.  27,  1870  [IT  :  8  :  80]  ;  Tilton's  Journal 
of  Horticulture,  June  1868  [8  :2  :  276]  i  Report  of  the  Alton  (Ills.)  Horti- 
cnltural  Society  for  July  2,  1868  [8:1:8];  Joonial  of  Agriculture,  Oct- 
18,  Nov.  10,  Not.  17,  1870  [17  :  8  :  80]. 

The  Ouroullo,  by  James  Tilton,  M.D.,  Qeort^ck  papers  for  1809,  Haw. 
Boa  Promot  Agric,  p.  15-19. 

The  Ouroullo,  by  James  Allen,  Am.  Quart.  Jonm.  Agric,  (1346),  VoL 
IV.,  p.  127-128. 

Address  on  Curculio,  by  Asa  Fitch,  M.D.,  1860.     [21  : 1  :65]. 

Essay  on  the  Curculio,  by  E.  B.  Hull.  M.D.     [8:2:  276). 

A  Treatise  on  the  Insect  Enemies  of  Frait  and  Fruit  Trees  [etc].  By 
Isaac  P.  Trimble,  H.D.  New  York,  Wood,  1865,  4  to  pg.  189.  The  Cur- 
culio and  Apple  Moth.     [10  : 1  :  6]. 

BpionruB  iiubiioatus.  Pr^rie  Farmer,  July  18,  1868.     [10  : 1  :  31]. 

Ithyoerus  noveborooenBis.  Trans.  New  York  Btate  Agric  Soc, 
Vol.  XIII  (ISM),  p.  188-189. 

Modarua  vltla.  Tnuie,Illln.  State  Hortic  Soc.  for  1867.     [17:1: 131]. 

BbjmoluBnus cerasl.  HasBachusett^AgriculturalReposilory andJour. 
Vol  V.  (1819),  p.  807-818,  pi.  1. 

RhynohsBUUH  atrobL  ibid..  Vol.  IV.  (1817),  p.  305-211,  pL  3. 

Soolytus  oarysB.  Prairie  Fanner,  Feb.  8, 1867  [10  : 2 :  58]  ;  Aug.  10, 
1872  [17  ;5  :  106], 

Soolytua  pyri  and  strobi.  Haas.  Agric.  Rep.  and  Joum.,  Vol.  IV, 
(1817),  p.  20S-211,  pi.  2. 

TomlouB  eruditus  (Westwood),  Bcudder,  Proc  Boet.  Soc  Nat.  Hist, 
10,  p.  18-14  (1665).  Hentions  that  a  volume  in  the  Boston  Athensum  had 
been  attacked  in  a  manner  rimilar  to  that  described  bj  Professor  Westwood. 
No  specimens  found. 

Tomlcufi  pyrl.  HassachusetU  Ploughman,  Vol.  II  No.  88,  June  17. 
1848 ;  New  Engl.  Farmor,  Vol.  XXII  (1848),  p.  31 ;  Downing's  Horticul- 
turist Vol  II,  p.  865-867. 
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A  DUtoHTU,  nXtutratitit  of  tht  lift  and  eharaet*r  of  Horace  BmnBT, 

d«liwred  hafort  the  Bar  of  Philadelphia,  the  Law  Auociaiion, 

and  the  American  PhUotophieal  Sotitly,  in  the  Mu»i- 

eat  Fund  Sail,  on  the  evening  of  Jan.  6,  J8T8. 

Bt  Judge  William  Strong. 

Forty  years  ago,  in  this  Hall,  on  an  occasion  much 
like  the  present,  Mr.  Binney  commenced  his  eulogy 
of  Chief  Justice  Marshall  with  the  following  remark, 
"  The  Providence  of  God  is  shown  most  beneficently 
to  the  world,  in  raising  up,  from  time  to  time,  and  in 
crowning  with  length  of  days,  men  of  pre-eminent  good- 
ness and  wisdom.''  The  thought  thus  expressed  is 
worthy  of  recall  to-day.  At  intervals,  all  along  the  line 
of  human  history,  and  especially  in  enlightened  com- 
munities, men  have  appeared,  who,  by  their  native  en- 
dowments, their  thorough  culture,  their  ceaseless  en- 
ergy, and  their  moral  worth,  have  raised  themselves  to 
a  plane  above  that  of  their  fellows ;  men  who  have  been 
in  advance  of  all  their  cotemporarles,  and  to  whom  the 
rank  of  leaders  has  been  universally  conceded.     Such 
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leaders  have  arisen  in  every  department  of  social  life, 
in  the  learned  professions,  among  the  devotees  to  fine 
arts,  in  the  regions  of  invention,  in  the  explorations  of 
natural  science,  in  mechanical  pursuits,  in  those  of 
commerce,  and  even  in  the  department  of  agriculture. 
Occasionally  some  noted  one  has  lifted  his  standard  of 
attainment  higher  than  that  of  any  of  his  predecessors^ 
and  has  gone  forward  beyond  their  utmost  reach. 
Such  men  are  among  the  best  gifts  to  the  world,  of  a 
bt-neficent  God.  It  is  through  their  agency  society 
makes  progress.  They  lead  the  onward  way.  Their 
lives  lend  attractive  force  to  that  which  is  truly  valu- 
able. They  present  models  for  imitation,  and  their 
achievements  stimulate  to  a  generous  rivalry.  Their 
standard,  "  full  high  advanced,"  is  ever  visible,  and  it 
calls,  with  a  noiseless  but  persuasive  voice,  to  those 
who  are  behind  to  move  onward.  No  one  can  over- 
estimate the  value  of  such  a  life  to  young  men  in  the 
legal  profession,  if  it  be  kept  ever  in  view.  If  they 
have  not  mistaken  their  calling,  it  must  win  their  ad- 
miration, and  stir  the  noblest  impulses  of  their  hearts. 
It  is  a  perpetual  reproof  of  contentment  with  any  at- 
tainments less  than  the  highest  possible,  a  rebuke  of 
character  and  conduct  unbecoming  the  best  aims,  and 
it  gives  courage  for  the  grandest  efforts. 

Happily  the  lessons  of  such  a  life  are  beyond  the 
reach  of  death.  They  are  the  rightful  property  of 
more  than  one  generation.  They  ought  never  to  fade 
into  oblivion.     To  preserve  them  with  gratitude  for 
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the  past  and  with  hope  for  the  future,  is  a  duty  which 
the  living  owe  to  tliemselves  and  to  those  who  shall 
come  after  them.  And  this  duty  is  best  performed  as 
a  skillful  painter  preserves  in  memory  the  subject  of 
his  portrayal.  A  portrait  is  not  a  life,  it  is  true,  but 
it  recalls  a  life.  So  a  delineation  of  character  and 
achievement,  if  it  be  accurate,  prolongs  the  influences 
the  character  is  fitted  to  exert.  It  is  therefore  in  obe- 
dience to  your  desire  to  perpetuate,  so  far  as  may  be, 
the  instruction  and  example  of  a  life  more  than  com- 
monly eminent  and  useful,  that  I  am  to  speak  to  you. 
'  of  Horace  Binney. 

He  was  bom  in  Philadelphia  on  the  4th  day  of  Janu- 
ary, A.  D.,  1780,  in  a  house  belonging  to  Thomas- 
Williams,  in  what  wSs  then  known  as  the  Northerni 
Liberties,  and  in  the  neighborhood  of  Front  and  Coates 
streets.  He  was  of  Scotch  and  English  descent.  Tlie 
earliest  paternal  ancestor  of  whom  he  had  knowledge 
was  John  Binney,  who,  in  1 680,  resided  with  his  wife 
Mercy,  in  the  town  of  Hull,  Boston  Bay,  in  England, 
and  from  whom  he  was  the  fifth  by  descent  in  right 
line.  The  family  came  to  this  country  about  that  time 
and  settled  in  Hull,  Massachusetts.  The  grandfather 
of  Horace  was  Barnabas  Binney,  a  shipmaster  and 
merchant  of  Boston,  and  his  father  (born  in  1751,) 
named  also  Barnabas  Binney,  was  a  surgeon  in  the 
revolutionary  army,  attached  to  the  Massachusetts. 
line,  whence  he  was  transferred  to  the  Pennsylvania. 
line.    After  his   transfer  he  settled   permanently  ia 
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Philadelphia,  and,  in  1777,  he  married  Mary,  the  eldest 
daughter  of  Henry  Woodrow,  a  man  of  Scotch  ances- 
try, a  whig  in  politics,  of  great  purity  of  character  and 
uprightness  of  life.  Dr.  Barnabas  Binney  was  a  man 
of  liberal  education,  and  a  graduate  in  1774  of  Brown 
University,  where  he  attained  the  highest  distinction  in 
his  class.  l"hence  he  came  to  this  city,  and  attended 
medical  lectures  at  the  University,  in  due  time  re- 
ceiving from  it  a  degree.  He  was  an  accomplished 
"belles-lettres"  scholar,  and  acutely  sensitive  to  the 
beauties  of  English  literature.  He  wrote  with  ease 
and  elegance,  and  he  cherished  both  the  taste  and  the 
talent  for  poetical  composition.  Withal  his  intellectual 
powers  were  fine,  and  he  had  a  strength  of  principle, 
a  decision  and  energy  of  action,  and  a  sensibility  and 
tenderness  of  feeling  that  commanded  the  respect  of 
all  who  knew  him,  and  gready  endeared  him  to  the 
circle  of  his  domestic  friends. 

Dr.  Binney's  wife,  the  mother  of  Horace,  was  also  a 
superior  person.  In  many  points  her  intellectual  traits  *■ 
and  those  of  her  husband  were  much  alike.  She  had 
besides  a  keen  perception  and  taste  for  wit  and 
humor,  and  a  remarkable  faculty  for  catching  and  imi- 
tating personal  peculiarities  of  manner,  voice,  and 
almost  of  look.  In  the  character  of  her  mind  there 
was  a  large  element  of  the  dramatic.  Her  manner 
was  impressive,  and  she  had  that  rare  union  of  dignity 
and  ease  which  woman  alone  possesses,  without  the 
appearance  of  effort,  and  which  she  only  can  teach. 

nigiUrrlbyGOOglC 


At  the  age  of  six  years,  Horace  was  sent  to  his  first 
school,  which,  for  a  short  time,  was  the  Friends'  Alms 
House  School,  in  Walnut  street  between  Third  and 
Fourth.  Very  soon  afterwards,  he  entered  the  Gram- 
mar school  of  the  University  of  Pennsylvania,  where 
he  remained  until  his  father's  death,  which  occurred  in 
1787.  Thus  early,  when  only  seven  years  of  age,  he 
was  left  an  orphan,  in  charge  of  a  widowed  mother- 
In  1788  he  was  placed  in  a  school  at  Bordentown, 
New  Jersey,  where  he  continued  three  years,  and  ac- 
quired the  reputation  of  being  the  best  scholar  in  the 
school ;  beginning  thus  early  to  give  promise  of  what 
he  afterwards  became.  His  attainments  in  knowledge 
of  the  Greek  language  especially,  must  have  been  re- 
markable for  a  youth  of  only  ten  or  eleven  years. 
And  not  only  was  his  scholarship  of  an  high  order,  but 
his  conduct  was  such  as  to  commend  him  to  the  confi- 
dence of  his  teachers,  for  he  was  promoted  to  be 
"  guider  "  of  boys  older  than  himself. 

Leaving  Bordentown  in  1 791,  he  returned  to  his 
mother's  residence,  in  Philadelphia,  then  on  Market 
between  Fifth  and  Sixth  streets,  immediately  opposite 
the  residence  of  General  Washington,  and  adjoining 
that  of  Alexander  Hamilton.  There  he  frequently  saw 
the  first  President  of  the  United  States,  as  also  Mrs. 
Washington,  who  was  his  mother's  friend,  of  both  of 
whom  he  had  perfect  recollection  throughout  his  life. 
There  he  was  also  a  witness  of  the  ceremonies  of  the 
day;  imposing  ceremonies,  which  were   remnants   of 
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colonial  usages  derived  from  the  mother  country,  but 
which  long  since  went  into  desuetude.  What  effect 
such  associations  and  opportunities  had  upon  his  youth- 
ful mind,  never  wanting  in  a  pure  and  generous  am- 
bition, may  readily  be  conjectured. 

In  1 791  his  mother  entered  in  a  second  marriage 
with  Dr.  Marshall  Spring,  of  Watertown,  Massachu- 
setts, (  now  a  suburb  of  Boston,)  and  in  1792  he  went 
to  reside  with  his  stepfather,  for  whom  he  ever  after 
felt  warm  affection  and  profound  respect  Soon 
thereafter  he  was  sent  to  a  boarding-school  near 
Medford,  six  miles  from  Boston.  Even  then,  though 
only  twelve  years  old,  he  was  prepared  for  admission 
to  college,  but  he  was  considered  too  young  to  enter, 
and  he  was  sent  to  school  rather  to  grow  older,  than 
to  increase  his  intellectual  preparation  for  college  life. 
He  did  not  remain  long  at  Medford,  because  of  a  con- 
viction he  had  that  his  master  was  incompetent  to  in- 
struct him  in  the  Greek  language.  An  interesting  inci- 
dent is  related  of  his  short  school  life  there,  illustrative 
of  his  confidence  in  the  accuracy  of  his  knowledge,  and 
of  his  resolute  adherence  to  that  which  he  believed 
correct,  even  to  the  extent  of  what  may  be  considered 
rudeness.  On  the  day  after  his  arrival  at  school,  he 
was  called  up  to  recite  to  his  new  master  a  Greek 
lesson  in  the  New  Testament.  He  began  with  confi- 
dence, but  he  had  not  proceeded  far  when  he  was 
stopped,  and  told  he  was  wrong,  and  what  the  master 
deemed  the  proper  translation  was  given.     Instead  of 
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accepting  the  correction  silently,  he  insisted  that  he 
was  right  and  that  the  master  was  wrong.  This 
brought  Immediately  the  rebuke,  "Is  this  your  Phila- 
delphia politeness?"  to  which  he  replied,  "It  is  my 
Philadelphia  Greek,  sir." 

After  leaving  the  school  at  Medford,  he  was  placed 
in  the  care  of  a  clergyman  at  West  Cambridge,  in 
whose  family  he  remained  until  July,  1793,  when  he 
entered  the  Freshmen  class  at  Harvard  University,  the 
president  of  which,  at  that  time,  was  the  Rev.  Joseph 
Willard,  D.'  D.  and  LL.  D.  In  the  autumn  after  his 
admission  he  unfortunately  lost  his  mother  by  her 
death,  and  thus  became  doubly  an  orphan.  How  he 
acquitted  himself  in  college  is  shown  by  the  fact  that 
on  his  graduation  in  1797,  he  divided  the  first  honor  of 
his  class  with  a  single  classmate. 

It  was  at  Bordentown  and  at  Harvard  that  Mr. 
Binney  laid  the  foundation  on  which  he  subsequently 
built  his  character  and  his  fame.  Protected  by  Divine 
Providence,  as  he  was  wont  to  acknowledge,  against 
the  perils  that  even  then  beset  the  paths  of  young 
men  in  a  college  'course ;  having  an  ardent  desire  for 
distinction  in  his  class,  a  desire  which  forbade  any 
deviation  from  moral  rectitude,  and  sternly  resisted 
every  temptation  to  indolence,  or  vicious  indulgence ; 
he  secured  for  himself  all  the  advantages  of  mental  and 
moral  culture,  which  the  most  advanced  collegiate  edu- 
cation in  this  country  could  then  give.  Through  his 
entire  college  life  his  intercourse  with  the  officers  of 
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the  institution  was  one  of  one  uninterrupted  respect 
on  his  part,  and  of  affectionate  confidence  on  theirs. 
Knowledge,  of  course,  he  acquired,  but  that  was  the 
least  of  his  acquisitions.  He  acquired  the  art  and  the 
habit  of  study,  with  an  unfading  love  for  it,  and  this 
acquisition  was  permanent.  It  continued  to  be  his  de- 
light and  a  great  element  of  his  power  until  the  close 
of  his  life.  Never  for  a  moment  did  he  make  the 
mistake,  into  which  so  many  fall,  of  considering  the 
primary  object  of  a  liberal  education  to  be  securing  a 
knowledge  of  facts,  or  of  arts,  or  of  sciences  which 
might  be  useful  in  after  life.  This  knowledge  he  knew 
would  decay.  He  sought  and  he  obtained  the  "art  of 
all  arts  the  best," — that  of  setting  the  mind  intently 
upon  a  subject  of  thought,  and  holding  it  there  until 
the  subject  is  thoroughly  understood. 

TTiis  power  or  art  of  study  which  he  acquired  during 
his  college  life,  he  ever  regarded  as  his  most  important 
gain,  and  many  years  afterward  he  spoke  of  it  as  such. 
Much  of  what  he  acquired  he  said  he  had  lost  His 
knowledge  of  the  Latin  and  Greek  classics,  as  well  as 
of  the  higher  mathematics,  had  fallen  away  from  dis- 
use, though  he  had  preserved  enough  to  assist  his 
children  in  their  education,  "but,"  he  added,  "the  un- 
unfading  art  which  I  acquired  at  college  was  that  of 
study,  and  if  the  acquisitions  of  knowledge  I  then  made 
by  it  are  faded,  or  fallen  from  the  surface,  *  *  certainly 
the  art  or  faculty  of  study  has  never  left  me."  His 
appetite   for   study  while  he  was   in  college  was   so 
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great,  that  on  one  occasion,  instead  of  going  to  his 
stepfather's,  where  he  was  always  happy,  he  remained 
in  his  chambers  in  one  of  the  college  buildings  during 
an  entire  autumnal  vacation,  and  studied  every  day  of 
it  fourteen  hours.  Habits  and  tastes  like  these  were 
his  constant  shield,  as  well  as  his  instruments  of  power ; 
and  long  after  his  graduation  he  was  able  to  say,  "  I 
look  back  to  my  college  life  with  great  satisfaction.  I 
was  a  fair  student  of  everything  I  was  required  to 
learn,  and  it  does  not  now  occur  to  me  that  I  ever 
missed  a  recitation,  or  the  chapel  service  at  six  in  the 
morning,  winter  or  summer.  *  *  I  have  no  recollec- 
tion that  during  those  four  years  I  ever  did  a  thing  to 
make  my  friends  blush,  and  their  praises  when  I  left 
college  gave  me  courage  to  begin  my  first  steps  in  the 
world." 

During  die  year  immediately  preceding  his  gradua- 
tion he  began  to  look  forward  to  his  life  work.  His 
father  and  his  step-father  having  been  physicians,  it  was 
to  be  expected  that  his  attention  would  be  turned 
to  the  profession  to  which  they  had  belonged.  Accord- 
ingly he  felt  a  strong  desire  to  study  medicine  and 
surgery,  and  he  attended  a  course  of  lectures  on  anat- 
omy delivered  by  Dr.  Warren,  tlie  father  of  one  of  his 
favorite  classmates.  He  also  read  some  medical  books. 
But  his  step-father  earnestly  dissuaded  him  from  at- 
tempting the  profession,  and  induced  him  to  give  up 
all  thought  of  it. 

After  his  graduation  in  July,  1797,  he  remained  in 
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the  family  of  an  aunt  in  Providence,  Rhode  Island, 
about  three  months.  During  the  summer  and  autumn 
of  that  year,  the  yellow  fever  prevailed  in  Philadelphia. 
In  November  he  came  to  Philadelphia  to  make  it  his 
peitnanent  home,  still  undecided  what  employment  he 
would  select,  but  6tted  in  an  unusual  degree  to  enter 
upon  any  line  of  life,  and  to  make  for  himself  a  place 
and  a  name.  No  diought  of  rest  or  of  self-indulgence 
after  his  four  years  of  intense  applicadon,  diverted  him 
from  an  earnest  purpose  to  do  what  he  could.  He 
had  been  turned  away  from  the  profession  for  which 
he  had  a  decided  preference,  and  to  which  all  his  read- 
ing that  was  not  scholastic  had  been  directed.  He  felt 
no  special  attraction  to  any  other,  and  the  uncertainty 
of  success  in  the  legal  profession,  of  which  he  had 
heard  much,  made  him  hesitate  to  select  that.  Without 
much  reflection,  therefore,  he  turned  his  attention  to 
mercantile  life,  and  requested  Dr.  David  Jackson,  his 
guardian,  to  apply  to  Cunningham  and  Nesbit,  a  firm 
of  large  shipping  merchants  in  this  city,  to  receive  him 
into  their  counting  house  as  an  apprentice.  Fortu- 
nately for  himself,  fortunately  for  the  bar,  and  fortu- 
nately for  the  country,  the  coundng-room  was  full,  and 
the  merchants  had  no  place  for  him.  It  was  then  he 
made  choice  of  the  legal  profession,  and  at  his  instance 
Dr.  Jackson  requested  Mr.  jared  IngersoU  to  receive 
him  into  his  otHce  as  a  student  of  law.  Mr.  IngersoU 
consented,  and  thus  the  work  of  life  was  determined. 
So  narrowly  did  he  escape  a  calling,  to  which  he  was 
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apparently  not  best  adapted,  and  so  Providentially  was 
he  led  into  the  profession  which  he  subsequently  so 
much  adorned.  He  had  no  friends  in  Philadelphia  to 
advise  him,  none,  at  most,  sufficiently  acquainted  with 
his  peculiar  qualifications  to  advise  him  judiciously, 
though  he  had  been  told  by  his  step-father  that  if  he 
selected  any  of  the  learned  professions,  it  ought  to  be 
the  law. 

Among  his  fellow  students  in  Mr.  IngersoU's  office 
were  John  B.  Wallace,  who  afterwards  married  his 
sister,  and  John  Sergeant,  both  young  men  of  remark- 
able mental  force,  and  of  indomitable  ambidon,  and 
both  of  them  were,  from  the  commencement  of  his 
apprenticeship,  his  life  long  friends.  Somewhat  later 
he  contracted  an  intimate  friendship  with  Mr.  Charles 
Chauncey  which  continued  unbroken  until  the  latter's 
death. 

How  faithfully  he  improved  the  opportunities  which 
Mr.  IngersoU's  office  afforded  him  may  be  inferred 
from  what  he  had  done  in  college,  and  may  be  known 
from  what  he  was  after  his  call  to  the  bar.  He  had 
learned  to  study,  and  in  study,  not  in  mere  reading,  he 
found  his  chief  delight.  Of  course  to  him  the  new 
science  to  which  his  attention  was  directed,  presented 
attractions  above  everything  else.  His  steadfast  effort 
was  to  learn  his  profession  accurately.  With  this  he 
suffered  nothing  to  interfere,  and  he  firmly  resisted  all 
the  social  temptations  which  assail  young  men  in  large 
cities.     He  had  resources  for  recreadon  within  himself. 
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He  was  extremely  fond  of  music,  playing  well  upon 
the  flute,  and  singing  with  great  sweetness  of  voice. 
Indeed,  to  the  last  days  of  his  life  music  was  to  him  a 
great  joy,  and  in  the  education  of  his  children  he 
sought  attentively  to  give  them  musical  accomplish- 
ments. The  two  years  and  more  which  he  spent  in 
Mr.  Ingersoll's  office  were  passed  with  great  advan- 
tage to  himself,  and  he  never  forgot  the  debt  of  grati- 
tude he  owed  to  his  preceptor.  In  after  years  he  paid 
it  to  that  preceptor's  memory  in  a  manner  that  de- 
lighted the  bar,  and  set  up  an  enduring  monument  of 
his  own  respect  and  affection. 

Having  completed  his  apprenticeship,  Mr.  Binney 
was  admitted  to  the  bar  of  the  court  of  Common 
Pleas  on  the  31st  day  of  March,  iSoo,  though  he  was 
then  but  little  over  twenty  years  of  age,  and  at  the 
March  Term  of  1802  he  was  admitted  to  the  bar  of  the 
Supreme  Court  of  the  State.  At  the  time  of  his  ad- 
mission the  Supreme  court  consisted  of  Shippen,  Chief 
Justice,  and  Yeates,  Smith  and  Brcckenridge,  associate 
justices.  Before  these  men  he  made  his  first  appear- 
ance in  the  highest  court  of  the  State,  and  from  them 
he  received  a  kindly  treatment  that  he  never  failed 
gratefully  to  remember. 

In  the  year  1800,  and  through  the  early  part  of  this 
century  the  eminent  men  who  led  the  legal  profession 
in  the  city  were  William  Lewis,  Edward  Tilghman. 
Jared  Ingersoll,  William  Rawle,  William  Tilghman,  and 
Alexander  James  Dallas.    To  these  may  be  added  Mr- 
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Duponceau,  distinguished  especially  by  his  knowledge 
of  admiralty  law.  They  were  men  of  varied  accom- 
plishments, but  they  were  all  men  of  power,  conspicu- 
ous in  the  city  and  throughout  the  State,  and  to 
them  was  entrusted  nearly  the  whole  of  the  important 
legal  business  of  the  community.  To  a  young  man 
just  entering  the  profession,  the  prospect  of  success  in 
obtaining  employment  may  have  seemed  gloomy,  TTie 
business  community,  who  most  need  the  assistance 
of  lawyers,  were  supplied,  and  well  supplied.  There 
seemed  to  be  no  room  for  other  lawyers,  and  those 
who  occupied  the  field  were  too  strong  in  themselves, 
and  too  strongly  entrenched  in  the  confidence  of'the 
public,  to  be  displaced.  In  truth,  however,  die  circum- 
stances that  might  have  been  drought  to  interpose 
almost  insurmountable  obstacles  to  professional  suc- 
cess were  adjuvants  to  it.  The  well-prepared  and 
ambitious  young  men,  who,  on  their  admission,  found  at 
the  bar  a  body  of  practitioners  so  eminent  as  were  those 
I  have  named,  monopolizing  the  honors  and  the  emolu- 
ments of  the  profession,  were  taught  at  once  to  lift 
their  own  standard  high.  They  learned  that  no  mod- 
erate attainments,  no  half-hearted  efforts,  no  imperfect 
preparation  would  meet  the  necessities  of  their  case. 
They  grew  indeed  for  a  time  in  the  shade,  but  it  was  a 
healthy  shade.  The  exhibitions  of  mental  power,  of 
legal  learning,  and  of  professional  skill  which  they 
constantly  witnessed  were  instructive  to  them,  the  sub- 
jects of  their  thought  and  conversation,  and  incentives 
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to  severer  study.  It  cannot  be  doubted  that  no  incon- 
siderable portion  of  the  power  and  skill  of  Mr.  Binney, 
Mr.  Sergeant,  Mr.  Chauncey  and  others  who  honored 
the  Philadelphia  bar,  and  gave  it  a  wide  reputation 
during  the  first  half  of  the  present  century,  was  due  to 
the  fact  that  at  the  commencement  of  their  profes- 
sional life,  they  were  introduced  into  association  with 
the  leaders  of  the  old  bar,  a  body  of  men  who  would 
have  graced  Westminster  Hall  in  its  palmiest  days. 
They  may  have  thought  their  apprenticeship  hard  and 
long,  but  it  yielded  abundant  fruit 

Mr.  Binney  was  not  discouraged  by  the  outlook. 
With  a  resolute  will,  with  patient  waiting,  and  with 
unintermitted  devotion  to  study,  he  bided  his  time — 
and  it  came.  His  success  in  obtaining  employment 
was  not  speedy.  For  six  years  after  his  admission  to 
the  bar,  he  had  a  most  meager  clientage,  and,  as  he  re- 
marked afterwards,  his  porridge  would  have  been  very 
insipid,  if  he  had  had  to  buy  salt  for  it  with  what  he 
made  at  the  bar.  But  the  time  was  not  lost.  He 
employed  it  largely  in  waiting  upon  the  courts,  and 
watching  the  course  of  trials,  a  practice  which  he  after- 
wards often  commended  to  young  men,  assuring  them 
that,  if  attentive,  they  would  learn  as  much  in  court  as 
they  could  in  their  offices,  during  the  same  hours,  and 
that  what  they  learned  would  be  more  useful  to  them 
in  acquiring  the  art  of  managing  causes. 

In  April,  1804,  he  was  married  to  a  daughter  of  Col. 
John  Cox,  of  Trenton,  New  Jersey,  an  efficient  officer 
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in  the  quartermaster's  department  during  the  revolu- 
tionary war,  and  the  union  thus  formed  continued 
through  the  long  period  of  sixty-one  years,  until  her 
death. 

In  the  year  1806  he  was  elected  a  member  of  the 
legislature  of  the  State.  He  served  as  such,  however, 
but  a  single  year,  declining  a  re-election.  While  he 
was  a  member,  one  or  two  memorials  of  the  Chamber 
of  Commerce  and  one  for  the  incorporation  of  The 
United  States  Insurance  Company  were  committed  to 
his  charge.  These  brought  him  into  association  with 
the  merchants  and  underwriters  of  the  city,  and  so  sat- 
isfactory was  his  management  of  the  tmsts  committed 
to  him,  that  immediately  after  the  close  of  his  member- 
ship much  professional  business  relating  to  insurance 
flowed  in  upon  him.  To  Mr.  Edward  Tilghman,  one 
of  the  leaders  of  the  "old  Bar,"  he  was  indebted  for 
his  launch  into  this  department  of  practice.  Mr, 
Binney  has  himself  given  an  account  of  his  start 
in  his  most  interesting  sketch  of  three  of  those  leaders. 
The  case  committed  to  his  sole  charge  by  the  advice 
of  Mr.  Tilghman  was  "Gibson  vs.  The  Riiladelphia 
Insurance  Company,"  reported  in  i  Binney,  page  405. 
It  was  one  of  difficulty,  and  it  involved  the  application 
of  principles  not  familiar  to  most  members  of  the  pro- 
fession even  at  the  present  day.  The  report  shows 
that  it  was  very  ably  argued  by  him,  and  with  success. 
It  was  the  second  case  which  he  argued  in  the  Su- 
preme Court  of  the  State,  and  it  was  the  beginning 
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of  the  large  success  for  which  he  had  waited  so  long, 
and  for  which  he  had  made  such  thorough  prepara- 
tion. The  insurance  business  was  never,  perhaps, 
better,  at  any  time,  or  at  any  bar,  than  it  was  in  Phila- 
delphia, from  1807  to  181 7,  including  the  ten  years 
between  his  substantial  entrance  into  practice,  and 
his  attainment  of  the  full  reputation  and  employment 
which  he  held  undiminished  during  his  continuance  in 
professional  life. 

In  these  years,  pressingly  engaged  as  he  was  in  pro- 
fessional duties,  he  prepared  and  published  his  six 
volumes  of  reported  decisions  of  the  Supreme  court  of 
Pennsylvania,  covering  the  period  from  1799  to  181 4. 
To  this  work  he  was  invited  by  Chief  Justice  Tilghman, 
soon  after  his  return  from  the  legislature.  That  he 
received  the  invitation  from  such  a  source,  before  he 
had  obtained  any  considerable  practice,  and  when  he 
was  only  twenty-seven  years  old,  was  a  very  high  tes- 
timonial to  the  confidence  which  his  abilities,  his  cul- 
ture, his  habits  and  his  character  had  won  for  him  in 
the  best  quarters.  Mr.  Edward  Tilghman's  faith  in 
him,  as  exhibited  in  the  incident  to  which  I  have  re- 
ferred, illustrates  the  respect  he  had  gained  from  the 
leaders  of  the  "Old  Bar,"  whose  judgment  was  not 
likely  to  err.  Of  his  reports  I  must  make  only  brief 
mention.  Fortunate  would  it  be  for  any  court  of  last 
resort,  and  fortunate  for  the  legal  profession,  if  all  re- 
ports had  equal  merits.  Certainly  throughout  the  six 
volumes  the  reporter  gave  irrefragable  proofs  of  his 
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ability  to  comprehend  legal  arguments,  and  to  restate 
them  with  clearness  in  a  condensed  form.  His  analy- 
sis of  the  facts  upon  which  the  judgments  were  ren- 
dered, was  rigid  and  accurate,  and  his  head  notes 
expressed  exactly  what  the  court  decided.  No  com- 
plaints have  ever  been  made  that  his  syllabus  was  not 
sustained  by  the  case.  When  the  reports  came  from 
his  hands  they  left  nothing  to  be  desired.  They  must 
always  be  regarded  as  the  work  of  an  accomplished 
lawyer.  It  is  not  an  easy  matter  to  report  well,  and  it 
is  very  rare  that  any  reporter  gives  full  satisfaction  to 
the  court  and  to  the  bar.  The  art  requires  not  merely 
fairness,  accuracy,  and  abilfty  to  comprehend  what  was 
argued  and  decided — it  requires  all  that  and  more.  It 
demands  ability  to  gather  from  the  mass  of  facts  in  the 
record  those  that  really  constitute  the  case,  and  to 
state  them  lucidly,  omitting  all  that  are  not  material, 
and  overlooking  none  that  are.  It  demands  also  power 
to  extract  from  the  opinion  of  the  court  the  legal  prin- 
ciples adjudged  to  be  applicable  to  the  facts,  and  to 
restatj:  them  in  short,  and  with  perfect  accuracy.  By 
the  universal  judgment  of  the  profession,  such  a  re- 
porter was  Mr.  Binney.  His  authorship,  as  a  re- 
porter, ceased  in  1814  on  the  publication  of  his  sixth 
volume. 

After  1807  his  professional  engagements  were  very 
large,  not  only  in  insurance  cases,  but  in  all  kinds  of 
important  business.  He  seemed  to  pass  at  one  bound 
from  his  long  apprenticeship  in  waiting  into  acknowl- 
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edged  leadership.  He  divided  the  business  of  the 
courts  with  the  eminent  men  who,  when  he  came  to 
the  bar,  held  all  that  was  worth  holding.  How  great 
his  share  became,  and  how  completely  he  won  the 
confidence  of  the  business  community,  as  well  as  that 
of  his  professional  brethren,  may,  in  some  measure  be 
discovered  by  an  examination  of  the  reported  decis- 
ions of  the  Supreme  Court  of  the  State,  of  the  Supreme 
Court  of  the  United  States,  and  of  the  Circuit  Court  of 
the  United  States  for  this  district  His  work  appears 
in  Binney's  reports,  in  those  of  Sergeant  and  Ra'wle, 
Rawle,  Penrose  and  Watts,  William  Rawle,  in  Wash- 
ington's Circuit  Court  reports,  and  in  those  of  Cranch, 
Wheaton,  and  Howard.  His  engagements  in  the  local 
courts,  and  in  his  office  were  correspondingly  large. 

He  was  favored  by  the  privilege  of  conducting  most 
of  his  cases,  and  making  most  of  his  arguments  in  the 
Supreme  Court  of  the  State  before  a  Chief  Justice  who 
presided  there  more  than  twenty  years  while  he  was 
in  full  practice,  and  for  whose  abilities  and  personal 
character  he  had  unbounded  veneration,  and  even 
affectionate  regard.  He  knew  also  that  he  in  turn 
enjoyed  the  fullest  confidence  of  that  most  excellent 
magistrate.  The  advantage  of  such  relations  between 
an  advocate  and  the  court  he  addresses  can  hardly  be 
over-estimated.  In  the  Federal  Circuit  Court  for  this 
district,  where  Judge  Washington  presided,  about  thirty 
years,  and  in  the  Supreme  Court  of  the  United  States 
under  Chief  Justice  Marshall,  he  enjoyed  similar  ad- 
vantages. 
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I  do  not  propose  to  call  your  attention  to  any  of  the 
cases  in  which  he  was  engaged,  though  many  of  them 
were  of  much  interest.  Grateful  as  the  work  would  be, 
I  have  not  time  for  its  performance. 

In  reference  to  his  arguments,  however,  I  make  a 
single  remark.  Some  of  them  have  been  preserved 
by  the  reporters  in  a  condensed  form.  To  estimate 
them  justly  they  should  be  compared  with  the  condi- 
tion of  legal  knowledge  and  legal  reasoning  when 
they  were  made.  And  when  thus  compared,  many  of 
them,  I  think,  will  be  found  to  have  been,  in  exact  ex- 
hibition of  legal  principles,  and  of  the  reasons  upon 
which  those  principles  rest,  much  in  advance  of  what 
was  generally  known,  and  in  advance  even  of  what  had 
been  expressed  in  judicial  decision. 

The  war  of  i8r2  brought  with  it  the  usual  fruits  of 
war:  destruction  to  commerce,  embarrassment  to  trade, 
rash  speculation,  and  consequent  profit  to  the  mem- 
bers of  the  bar.  Unhappily  their  direct  interests  are 
rarely  injured  by  national  adversity.  This,  perhaps,  is 
one  of  the  "  principal  deductions  from  the  general 
popularity  of  the  profession,  and  one  of  the  reasons 
why  it  receives  more  respect  than  love,"  without  fault 
of  its  own,  Mr.  Binney  shared  largely  in  that  profit, 
and  the  close  of  the  war  in  1815,  found  him  in 
possession  of  all  that  the  profession  of  law  could  give 
to  its  professor,  whether  of  reputation  or  emolument 
The  eminent  leaders  of  the  bar,  whom  he  encountered 
at  his  entrance  into  (he  profession,  had,  in  a  great 
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degree,  retired  from  active  business,  and,  soon  after, 
most  of  them  departed  from  life.  The  field  was  clear, 
and,  with  the  exception  of  Mr.  Sergeant  and  Mr. 
Chauncey,  his  constant  friends,  he  was  almost  without 
a  rival.  But  this  caused  no  relaxation  of  his  energy. 
Tlie  habits  he  had  formed  in  college,  his  love  of  study 
for  study's  sake,  and  his  deep-seated  convictions  of  duty 
to  his  clients,  with  an  ever-abiding  sense  of  obligation 
to  them,  overcame  all  tendency  to  inertness,  if  any  ever 
approached  him,  and  he  continued  till  the  close  of  his 
professional  life  as  heartily  devoted  to  it,  and  as  mind- 
ful of  its  claims,  as  he  was  in  the  6rst  flush  of  his 
manhood. 

He  had  oae  cardinal  principle  upon  which  he  always 
acted,  and  which  he  regarded  as  the  secret  of  his  suc- 
cess. It  was  to  attend  to  no  calling  but  his  profession, 
knowing  that  if  that  were  attended  to,  it  would  do  all 
for  his  family  and  enough  for  himself.  He  listened, 
no,  not  for  a  moment,  to  any  invitations,  (and  many 
were  given  him,)  to  speculate  in  stocks,  or  in  real 
estate,  or  to  take  part  in  any  kind  of  trade.  He  felt 
it  impossible  for  him  to  do  so  without  neglecting  the 
practice  of  the  law,  which,  if  faithfully  pursued,  he  was 
assured  would  be  better  than  any,  or  all  things  else. 
Guided  by  this  principle  he  resisted  calls  to  public  life. 
Before  he  was  fifty  years  old,  he  had  been  twice  offered 
a  seat  on  the  bench  of  the  Supreme  Court  of  the  State, 
and  once,  at  least,  if  not  twice,  he  was  tendered  a  com- 
mission to  be  a  judge  of  the  Supreme  Court  of  the 


■  Google 


MW.J  21  [Strong. 

United  States.  All  these  offers  he  promptly  declined. 
It  was  not  because  he  did  not  value  distinction,  and 
not  because  he  did  not  know  his  own  superior  fitness 
for  the  posts  offered,  but  he  valued  excellence  above 
place,  and  his  chosen  road  to  excellence  was  the  path 
he  had  marked  out  for  himself  at  the  commencement 
of  his  career. 

Yet,  though  he  would  not  suffer  himself  to  be  di- 
verted from  entire  devotion  to  his  profession  by  office, 
or  by  seductive  hope  of  gain  in  other  directions,  he  did 
not  decline  calls  that  he  thought  consistent  with  that 
devotion.  In  1808,  when  only  twenty-eight  years  of 
age,  he  was  chosen  a  director  of  the  first  bank  of  the 
United  States,  This  appointment  he  accepted,  and  he 
continued  to  act  as  a  director  and  a  trustee  very  many 
years.  It  was  in  the  service  of  the  bank  he  argued  his 
first  case  in  the  Supreme  Court  of  the  United  States. 
The  case  was  The  Bank  vs.  Deveaux  et  al,  reported 
in  5  Cranch,  page  6r.  No  one  can  read  his  argument, 
condensed  as  it  is  in  the  report,  without  admiring  its 
orderly  arrangement,  its  reach  and  its  logical  power. 
It  was  the  effort  of  a  lawyer  well  trained  and  well 
furnished. 

In  1827,  Chief  Justice  Tilghman  died.  He  had  in 
1806.  succeeded  Chief  Justice  Shippen  in  the  headship 
of  the  Supreme  Court  of  the  State,  and  he  remained 
its  head  during  the  long  period  of  twenty-one  years. 
It  was  under  his  administration  that  the  law  of  the 
State  had  grown  into  an  orderly  and  well  adjusted  sys- 
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tern,  that  the  common  law  of  England  had  been  ac- 
commodated to  the  novel  circumstances  of  our  people, 
that  the  land  laws  of  the  State  had  been  reduced  to 
an  intelligible  code,  that  our  mingled  system  of  law 
and  equity  had  been  developed,  and  that  many  of  the 
most  important  rules  of  property  had  been  established. 
To  the  work  of  educing  such  results  he  was  admir- 
ably adapted  by  the  structure  of  his  mind  and  its  high 
culture,  by  his  wise  and  broad  common  sense,  by  the 
comprehensiveness  of  his  views,  by  his  conscientious 
devotion  to  his  official  duties,  and  by  a  purity  of  char- 
acter that  never  bore  a  spot.  He  was  a  man  after 
Mr.  Binney's  own  heart.  They  were  kindred  spirits. 
Under  his  administration  of  the  law,  Mr.  Binney  had 
grown  into  all  his  greatness  and  fame,  and  he  felt,  as 
few  could  feel,  how  great  a  debt  of  gratitude  the  bar 
and  the  state  owed  to  the  memory  of  the  deceased 
magistrate.  No  wonder  then,  that,  when  invited  by 
the  bar  to  pronounce  an  eulogium  of  the  Chief  Justice, 
he  poured  out  from  a  full  heart,  and  from  the  stores  of 
an  accurate  and  discriminating  observation,  the  remark- 
able discourse  contained  in  the  i6th  volume  of  Ser- 
geant &  Rawle's  Reports.  It  was  not  the  utterance  of 
respect  and  affection  alone.  The  discourse  exhibits  a 
careful  analysis  of  intellect  and  character,  a  just  ap- 
preciation of  what  gave  to  the  Chief  Justice  his  power 
and  his  usefulness,  and  an  admiring  estimate  of  his 
moral  worth.  It  is  a  photograph  of  that  great  and 
good  man  so  life-like  that  it  cannot  deceive,  so  deeply 
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wrought  that  it  cannot  fade,  and  rendered  doubly  at- 
tractive by  the  inimitable  style  in  which  it  was  executed. 
About  the  year  1830,  after  severer  exertions  than 
were  usual,  Mr.  Binney's  health  began  to  be  impaired, 
and  he  desired  to  withdraw  gradually  from  the  courts, 
and  throw  off,  in  considerable  measure,  the  load  of 
business  with  which  he  was  oppressed.  It  was  this,  in 
part,  which  made  him  willing  to  accept  a  nomination 
for  Congress.  There  were  doubtless  other  reasons 
that  influenced  him.  Principal  among  these  was  the 
hostility  of  President  Jackson  to  the  Bank  of  the  United 
States.  His  veto  of  the  bill  for  its  recharter  in  1832, 
aroused  the  deepest  feeling  of  its  friends,  who  then 
constituted  most  of  the  business  community  of  this 
city.  Mr.  Binney  was  one  of  the  number,  and  his 
transcendent  ability,  together  with  his  well-known 
knowledge  of  the  condition  and  operations  of  the 
bank,  pointed  him  out  as  the  best  man  to  defend  the 
institution  in  Congress.  AH  eyes  turned  to  him,  and 
his  services  were  at  once  demanded.  Believing  as  he 
did  in  the  great  usefulness  of  the  bank,  and  in  its 
necessity  for  the  public  welfare,  he  did  not  feel  at 
liberty  to  decline  the  call.  He  was  elected,  and  he  took 
his  seat  as  a  member  of  the  twenty-third  Congress  on 
the  2d  of  December,  1832.  That  Congress  was  filled 
with  distinguished  men,  many  of  them,  longed  trained 
in  the  public  service.  Mr.  Binney  took  into  it  a  great 
reputation,  such  as  few  lawyers  ever  brought  into  Con- 
gressional life.     Much  was  expected  from  him,  and  all 
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that  was  expected  was  realized.  If  he  found  any 
equal,  he  found  no  superior.  He  never  stooped  to  the 
arena  of  partisan  discussions,  but  in  the  consideration 
of  important  subjects,  especially  that  of  the  removal 
of  the  public  deposits  from  the  Bank  of  the  United 
States,  he  proved  himself  to  be  a  statesman  of  high 
rank,  and  a  most  accomplished  debater.  Though  but 
two  years  a  member,  he  has  left  at  Washington  a  most 
enviable  reputation.  The  old  men  who  naturally  recur 
to  olden  times,  speak  of  him  as  one  of  the  giants  of 
the  past,  and  worthy  to  be  associated  as  a  statesman 
and  an  orator  with  the  triumvirate  that  so  long  adorned 
the  American  name. 

But  public  life  was  extremely  distasteful  to  him.  He 
turned  his  back  upon  it  with  gladness,  "  Public  repu- 
tation," said  he,  "is  generally  empty,  and  oftentimes 
false,  but  the  respect  and  affection  of  one's  own  kin- 
dred and  personal  friends,  ah !  that  is  delightful."  Re- 
clining a  re-election,  he  returned  to  Philadelphia,  and 
retired  from  all  professional  practice  in  the  courts.  In 
the  year  1836  he  went  to  Europe  because  of  the  ill 
health  of  a  member  of  his  family,  and  only  once  there- 
after did  he  ever  appear  in  any  court  as  an  advocate 
or  a  counsellor.  He  continued,  however,  to  give 
opinions  in  his  office  until  1850.  Many  of  these 
opinions,  written  by  him,  are  still  in  the  hands  of  mem- 
bers of  the  bar,  and  they  are  preserved  with  almost 
religious  care.  They  relate  to  titles  to  real  estate,  to 
trusts  and  uses,  to  commercial  questions,  and  to  all 
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questions  in  every  department  of  the  law,  that  are 
most  intricate  and  difficult  of  solution.  They  are 
model  exhibitions  of  profound  and  accurate  knowledge, 
of  extensive  research,  of  nice  discrimination,  and  of 
wise  conclusion.  They  have  been  generally  accepted, 
as  of  almost  equal  authority  with  judicial  decision,  and 
not  unfrequently,  a  claim  set  up  with  confidence  has 
been  abandoned  when  it  became  known  Mr.  Binney 
had  given  an  opinion  adverse  to  it. 

In  the  year  1835  he  was  invited  by  the  Select  and 
Common  Councils  of  the  city,  to  deliver  a  discourse  on 
the  life  and  character  of  Chief  Justice  Marshall.  That 
distinguished  magistrate  had  shortly  before  gone  down 
to  his  grave,  full  of  years  and  of  honor,  and  had  left 
behind  him  a  nation  of  mourners.  He  was  appointed 
Chief  Justice  of  the  Supreme  Court  of  the  United 
States,  by  President  Adams,  in  January,  1801,  and  he 
continued  to  preside  in  that  Court  during  the  long 
period  of  thirty-four  years. 

Providence  smiled  upon  our  infant  nation  when  he 
was  appointed.  The  Constitution  was  then  an  untried 
experiment.  It  had  no  precedent.  It  remained  to  be 
interpreted,  and  what  principles  of  interpretation  ought 
to  be  applied  to  it,  whether  a  strict  or  a  liberal  con- 
struction should  be  adopted,  or  whether  a  more  rational 
view  should  be  taken  of  it,  one  neither  strict  nor 
liberal,  but  consonant  with  the  paramount  intent  of 
those  who  framed  it,  and  necessary  to  secure  the  objects 
for  which  it  was  designed,  remained  to  be  determined.  It 
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was  quite  possible  to  make  a  mistake,  and  mistake  might 
have  brought  early  shipwreck  to  our  institutions. 
Happily,  Chief  Justice  Marshall  proved  himself  equal 
to  the  demands  of  the  time.  Aided  by  associates, 
themselves  able,  but  who  deferred  much  to  his  judg- 
ment, he  laid  down  principles  for  constitutional  con- 
struction which  have  made  our  government  what  it  is  ; 
which  have  been  accepted  since  his  death  without 
question,  and  which  have  given  stability  and  efficiency 
to  the  Federal  Union.  With  sufficient  knowlege  to  meet 
the  necessities  of  his  position,  with  powers  of  reason- 
ing of  the  highest  order,  with  a  comprehensiveness  of 
view  rarely  equalled,  and  with  a  patriotism  that  never 
faltered,  he  met  the  questions  presented,  and  did  his 
great  work.  To  use  the  words  of  Mr.  Binney,  "  He 
looked  through  the  Constitution  with  the  glance  of  in- 
tuition. He  had  been  with  it  at  its  creation,  and  had 
been  in  communion  with  it  from  that  hour,  *  *.  Both 
his  judgment  and  affections  bound  him  to  it,  as  a  gov- 
ernment supreme  in  its  delegated  powers,  and  supreme 
in  the  authority  to  expound  and  enforce  them,  proceed- 
ing from  the  people,  designed  for  their  welfare,  pos- 
sessing their  con6dence,  representing  their  sovereignty, 
and  no  more  to  be  restrained  in  the  spirit  of  jealousy 
within  less  than  the  fair  dimensions  of  its  authority, 
tlian  to  be  extended  beyond  them  in  the  spirit  of  usur- 
pation. These  were  his  constitutional  principles,  and 
he  interpreted  the  Constitution  by  their  light.''  The  life 
and  services  of  such  a  man  wereatheme  worthy  of  Mr. 
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Binney's  powers.  How  well  he  performed  the  duty  as- 
signed to  him,  I  need  not  say  to  the  bar  of  this  city 
who  heard  him,  or  who  have  read  his  discourse.  He 
performed  it  "  con  amore.'*  He  knew  the  Chief  Jus- 
tice well.  He  accorded  with  him  in  his  principles,  ad- 
mired his  private  character,  and  reverenced  his  judg- 
ments. In  him  he  found  powers  and  principles  like  his 
own,  and  by  his  eulogy  he  spread,  in  clearest  light,  be- 
fore those  who  heard  him,  the  qualities  of  mind  and 
heart  that  made  the  Chief  Justice  both  great  and  good. 
He  depicted  in  unfading  colors  what  the  great  magis- 
trate had  done,  and  held  him  up  to  that  age  and  to  all 
future  time  as  an  immeasurable  benefactor  to  the 
country. 

In  1844,  by  appointment  of  the  City  Councils,  Mr. 
Binney  argued  in  the  Supreme  Court  of  the  United 
States,  the  case  of  Vidal  et  al.  vs.  Girard's  executors 
(reported  in  2  Howard,  p.  127),  in  which  was  involved 
the  validity  of  the  trust  created  by  Mr.  Girard's  will 
for  the  establishment  and  maintenance  of  a  college  for 
orphans.  The  case  had  been  argued  at  a  previous  term, 
by  Mr.  Sergeant,  and  it  is  said  that,  discouraged  by 
the  apparent  uncertainty  remaining  in  the  minds  of  the 
judges,  he  asked  for  a  re-argument.  Whether  this 
was  so,  or  not,  a  re-argument  was  ordered,  and  Mr. 
Binney,  though  years  before  he  had  withdrawn  from 
the  state  courts,  accepted  the  appointment  of  the  City 
Councils,  and  argued  the  case  anew.  Of  his  argument 
I  tiave  no  space  or  time  to  speak  as  it  deserves.    The 
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remembrance  of  it  lingers  around  the  court  room  until 
this  day.  It  is  in  print,  and  it  has  ever  been  the  won- 
der and  the  admiration  of  the  legal  profession  in  this 
country,  and  almost  equally  of  the  profession  in  Great 
Britain.  It  lifted  the  law  of  charities  out  of  the  depths 
of  obscurity  and  confusion  that  covered  it  before,  and 
while  the  fullness  of  its  research  and  the  strength  of  its 
reasoning  were  masterly,  it  was  clothed  with  a  pre- 
cision and  beauty  of  language  never  surpassed.  No 
wonder  it  was  successful.  It  was  a  fitting  close  to  a 
long  and  pre-eminent  professional  life.  Mr.  Binney 
never  afterwards  appeared  in  court,  though  he  con- 
tinued for  some  years  to  examine  legal  questions  sub- 
mitted to  him,  and  to  give  written  opinions.  At  length 
the  calls  upon  his  attention  became  so  numerous  as  to 
be  oppressive.  The  examinations  they  required  were 
trying  to  his  eyes,  which  after  1832,  frequently  suflered 
from  inflammation.  For  these  reasons,  in  1 850,  he  with- 
drew entirely  from  all  professional  labor.  Thus  re- 
lieved, his  eyes  recovered  their  strength,  in  good  meas- 
ure, and  they  continued  to  be  of  service  to  him  ever 
after. 

But,  with  leaving  the  profession,  he  did  not  abandon 
his  habits  of  study.  Released  from  the  demands  of  a 
jealous  and  laborious  pursuit,  he  turned  with  new  zest 
to  what  had  ever  been  to  him  a  delight.  He  always 
had  a  vigorous  appetite  for  the  best  literature,  espe- 
cially for  that  which  was  moral  and  religious,  and  this 
appetite  increased  as  he  grew  older.      He  was  a  go5d 
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Spanish  scholar,  and  proficient  also  In  the  French  Ifin- 
guage.  Books  in  both  French  and  Spanish  he  was 
fond  of  reading,  as  also  History,  Metaphysics,  Poetry 
(especially  dramatic  poetry),  and  Theology.  Of  the 
latter  subject  he  was  a  close  student  He  was  a  firm  be- 
liever in  the  truths  of  divine  revelation  and  an  habitual 
reader  of  the  Bible.  He  carefully  read  also  many  of 
the  most  important  opinions  of  the  Supreme  Courts  of 
of  the  State  and  of  the  United  States,  and  some  Eng- 
lish decisions.  He  kept  himself  well  informed  of  the 
current  events  of  the  day,  and  in  regard  to  all  public 
questions  that  agitated  the  city,  the  state,  or  the  coun- 
try, he  not  only  sought  information,  but  he  matured 
settled  opinions.  To  such  employments  he  devoted 
mainly  his  time  and  attention  after  his  complete  retire- 
ment from  professional  life.  Many  years  afterwards, 
when  speaking  of  this  period  of  retiracy,  he  said  "  his 
objects  had  been,  first,  to  keep  himself  from  rusting 
out  by  such  occupations  intellectual  and  bodily  as 
would  keep  him  in  reasonable  tune,  while  the  decays  of 
age  were  gradually  impairing  the  old  sounding  board, 
second,  to  continue  useful  to  his  family,  as  it  was  arriv- 
ing at  years  of  maturity,  and  would  look  for  setUement 
in  the  world,  third,  to  be  useful  .to  the  world,  so  far 
as  should  be  in  his  power,  without  becoming  denatured, 
by  a  public  part  in  the  various  avocations,  religious, 
literary,  social,  political,  philanthropical,  national  and 
municipal  which  distinguished  the  times  from  those 
which  preceded  them,  and,  fourth,  to  prepare  for  the 
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Bnal  event,  by  availing  himself  of  all  the  means  which 
God  had  graciously  vouchsafed  to  him."  "Progress 
in  this  sense,"  he  added,  "  is  private,  public,  temporal, 
eternal ;"  "  spreads  undivided,  operates  unspent," 
"comprehends  the  performance  of  all  duties  in  such 
measure  as  is  consistent  with  all,  and  ends  in  that  per- 
fect stature  which  all  should  endeavor  to  obtain,  though 
so  few  attain  to  it." 

The  activity  of  his  mind  remained  undiminished  un- 
til his  death.  He  was  constantly  occupied,  though  not 
always,  in  the  indulgence  of  his  fondness  for  reading  and 
study.  Occasionally  he  made  a  rich  contribution  to  the 
enjoyment  and  instruction  of  the  public.  In  1849,  at 
a  meeting  of  the  members  of  the  bar,  convened 
after  the  death  of  Mr.  Chauncey,  and  at  a  similar  meet- 
ing in  1852,  soon  after  the  decease  of  Mr,  Sergeant, 
he  gave  utterance  to  his  estimate  of  those  distinguished 
men,  with  remarkable  analyzation  of  their  mental  and 
moral  characteristics,  and  in  words  all  aglow  with  the 
warmest  friendship.  The  meeting  in  reference  to  Mr, 
Sergeant's  death  was  the  last  occasion  of  his  dis- 
tinctive association  with  his  professional  brethren. 
He  never  again  appeared  at  a  bar  assemblage. 
Once  only  afterwards,  (so  far  as  I  have  learned,) 
did  he  allow  himself  to  be  prominent  on  an  entirely 
public  occasion.  It  was  on  the  22d  day  of  February, 
i860,  when  in  response  to  an  invitation  of  the  City 
Councils,  he  read  before  those  bodies  assembled  in 
joint  meeting,   Washington's   Farewell  Address.     In 
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addition  to  the  members  of  the  Councils,  a  few  invited 
friends  were  present.  Mr.  Binney,  then  eighty  years 
of  age,  stood  on  the  platform  in  the  Common  Council 
chamber,  and  read  the  entire  address,  with  a  firm 
voice,  and  with  expressive  emphasis.  When  he  had 
concluded,  silence  ensued  in  the  chamber,  the  audience 
evidently  expecting  some  remarks  from  him.  He  was 
much  affected,  and  after  pausing  awhile,  he  said,  "  and 
thus  closes  the  noblest  compendium  of  fatherly  affec- 
tion, patriotism  and  political  wisdom  the  world  has  ever 
seen.  No  words  of  mine  are  fit  to  stand  beside  it." 
In  the  year  1852,  at  the  one  hundredth  anni- 
versary of  The  Philadelphia  Contributionship  for  the 
insurance  of  houses  from  losses  by  fire,  he  delivered 
an  address  on  the  history  of  fire  insurance,  and  upon 
the  principles  adopted  by  that  association.  Like  every- 
thing which  came  from  him,  the  address  exhibited  the 
completest  understanding  of  his  subject,  great  felicity 
in  its  mode  of  presentation,  and  a  vigor  and  beauty  of 
expression  unsurpassable.  It  is  read  with  pleasure 
and  with  profit  even  now.  In  the  following  year  he 
published  a  valuable  and  suggestive  article  on  the 
naturalization  laws.  In  1S5S  he  gave  to  the  public  a 
sketch  of  the  life  and  character  of  Bushrod  Washing- 
ton, a  Judge  of  the  Supweme  Court  of  the  United 
States,  who  for  many  years  presided  in  this  circuit  with 
greathonorto  himself,  and  usefulness  to  the  country.  In 
his  court,  Mr.  Binney  had  very  constantly  appeared,  in 
the  conduct  of  most  important  causes,  and  there  had 
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grown  up  between  the  Judge  and  the  lawyer  mutual 
regard,  and  even  affectionate  admiration.  These  feel- 
ings and  sentiments  found  unrestrained  expression  in 
the  sketch,  and  therein  also,  he  delineated,  with  his 
wonted  acuteness,  the  qualities  which  make  up  a  per- 
fect nisi  pritts  judge,  nowhere  else  better,  if  as  well, 
described. 

In  the  same  year  (1858)  he  published  those  exquis- 
ite descriptions  of  three  leaders  of  the  old  bar  of  Phil- 
adelphia, which  are  still  read  in  this  community  with  in- 
tense interest,  though  the  men  described  belonged  to 
a  generation  long  gone  past.  The  freedom  of  the 
writer  from  all  envy  or  jealousy  ;  the  generous  appre- 
ciation and  acknowledgment  of  true  and  varied  ex- 
cellence ;  the  searching  analysis  of  intellect  and  charac- 
ter, and  the  graceful  presentation  of  each  subjects  indi- 
viduality which  the  descriptions  exhibit,  have  compelled 
admiration  alike  in  this  country  and  in  England  where 
they  were  reviewed  by  Sir  John  Coleridge,  with  ex- 
pressions of  warm  admiration  alike  of  the  sketches, 
and  of  the  author. 

In  1858,  also,  he  gave  to  the  press  a  more  extended 
discussion,  entiUed  '■  An  inquiry  into  the  formation  of 
Washington's  farewell  address,"  which  is  not  only  curi- 
ous and  interesting,  but  strikingly  illustrative  of  the 
character  of  his  mind,  and  of  his  habits  of  thorough  in- 
vestigation, and  of  reasoning.  It  is  mainly  a  treatment 
of  evidence,  coupled  with  a  description  of  conflicting 
probabilities.     From  it  one  who  never  knew  him  in  the 
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exercise  of  his  profession,  may  learn  how  careful  and 
minute  was  his  search  after  facts,  how  calmly  and  wisely 
he  arranged  every  fact  discovered  in  its  proper  relation 
to  all  others,  giving  to  each  its  due  weight,  how  inevitably 
his  deductions  seemed  to  flow  from  his  premises,  and 
how  precise  and  perspicuous  was  the  language  he  em- 
ployed. No  one,  I  think,  can  rise  from  its  perusal 
without  a  thorough  conviction  that  its  conclusions  are 
absolutely  correct,  and  that  the  opinions  that  prevailed 
before  its  publication  were,  all  of  them,  more  or  less, 
erroneous. 

One  other  product  of  his  thoughts  he  gave  to  the 
public.  During  the  progress  of  the  civil  war,  the  Presi- 
dent of  the  United  States,  under  the  pressure  of  what 
seemed  a  real  necessity,  suspended  the  privilege  of  the 
writ  of  Habeas  corpus,  without  any  authority  given  by 
Congress,  claiming  that  by  the  Constitution,  and  from 
the  nature  of  his  executive  office  he  was  invested  with 
the  power  to  suspend  the  privilege,  in  cases  of  rebellion, 
or  invasion.  As  might  have  been  expected,  his  act  im- 
mediately called  forth  much  unfavorable  criticism,  and 
his  power  to  do  what  he  did,  in  the  absence  of  Con- 
gressional authority,  was  in  many  quarters,  strenuously 
denied — in  all  quarters,  perhaps,  at  least  doubted.  It 
was  then  (in  1862)  that  Mr.  Binney  turned  to  the  con- 
sideration of  the  subject,  and  gave  to  the  public  an  ar- 
gument in  support  of  the  power  claimed  by  the  Presi- 
dent, not  less  remarkable  than  the  best  of  his  earlier 
efforts.    This  is  not  a  proper  occasion  to  pronounce 
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judgment  upon  the  correctness  of  his  conclusions.  Of 
the  argument  itself,  however,  1  may  speak.  It  was  thor- 
oughly original,  and  it  was  constructed  with  a  force 
and  elegance  that  won  admiration,  even  where  it  did 
not  command  assent.  It  is  contained  in  three  pamph- 
lets published  successively  in  1862,  and  1863.  They 
will  never  cease  to  be  regarded  as  models  of  acute 
reasoning  applied  to  constitutional  law. 

To  such  labors  and  employments  Mr.  Binney  devoted 
ihelaleryearsof  his  life.  They  werehappyyears,  crown- 
ed with  habitual  cheerfulness,  though  not  unmingled  with 
sorrow.  In  1865  Mrs.  Binney,  his  companion  through 
all  his  early  struggles  at  the  bar,  and  through  the  period 
of  his  highest  success,  was  removed  by  death.  And  in 
1 870  he  suffered  another  severe  affliction  in  the  death  of 
his  oldest  son,  Horace  Binney,  Jr.  That  son  was  himself 
pre-eminent  in  mental  and  moral  culture,  in  soundness 
of  judgment,  in  refinement  of  taste,  in  goodness  of 
heart,  in  true  piety,  and  in  all  that  adorns  and  ennobles 
human  nature.  The  father  and  the  son  were  com- 
panions to  each  other,  kindred  in  spirit  as  well  as  in 
blood.  Their  mutual  confidence  was  perfect,  and  con- 
sequently their  intercourse  with  each  other  was  a  source 
of  intense  happiness  to  both.  This  was  but  a  natural 
result  of  the  attention  the  father  had  given  to  the 
son's  training.  During  the  four  years  the  latter  was 
in  college,  the  closest  intimacy  was  kept  up  between 
them  by  a  weekly,  and  at  times,  a  semi-weekly 
correspondence,    in  which  the  father  encouraged  the 
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son  to  perfect  confidence  in  him,  and  in  return  gave 
the  benefit  of  his  counsel  with  a  loving  interest. 
The  correspondence  was  never  permitted  to  flag, 
though  Mr.  Binney  was  then  at  the  height  of  his 
professional  practice,  bearing  a  heavy  pressure  of 
business  both  in  and  out  of  court,  and  superintend- 
ing a  large  class  of  law  students,  whose  examinations 
he  always  conducted  with  regularity  and  strictness. 
It  was  guided  by  his  advice,  and  in  the  light  of  his 
example  and  character  that  the  son  grew  into  full 
manhood,  and  in  the  later  years  of  his  life  the  rela- 
tions between  him  and  his  father  became  more  than 
filial  and  paternal.  They  were  almost  fraternal.  The 
father '  leaned  upon  the  son,  reposed  full  confidence 
in  him,  regarded  him  as  his  strongest  earthly  prop,  and 
looked  to  him  as  the  one  to  fill  his  place  after  his  own 
last  summons  should  come.  How  great  the  sorrow  which 
the  son's  unlocked  for  removal,  in  the  fullness  of  his 
usefulness,  and  of  the  high  estimation  in  which  he  was 
held  by  the  community,  must  have  brought  to  the 
father's  heart  cannot  be  told.  Mr.  Binney  was  then 
more  than  ninety  years  old.  The  shock  of  such  a  be- 
reavement might  well  have  been  fatal.  But  the  blow 
did  not  crush  him.  He  felt  it  most  keenly,  but  with 
submission  to  the  will  of  Divine  Providence,  he  reso- 
lutely addressed  himself  to  the  new  and  unexpected 
duties  cast  upon  him.  These  having  been  performed, 
with  his  attention  more  and  more  turned  toward  the  final 
event  that  awaited  him,  and  with  a  cheerfulness  of  dis- 
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position  that  knew  no  abatement,  he  continued  to  live  in 
the  midst  of  his  books  and  his  thoughts,  the  delight  of 
his  family,  and  the  charm  of  all  those  who  enjoyed  in- 
tercourse with  him  until  the  12th  day  of  August  1875, 
when  he  peacefully  passed  from  this  life  into  a  world 
where  his  splendid  intellectual  powers  will  forever  ex- 
pand, and  where  his  moral  excellence  will  never  cease 
to  grow. 

His  death  occurred  forty  years  after  the  age  when 
most  men  are  at  the  zenith  of  their  reputation  ;  forty 
years  after  he  had  substantially  withdrawn  from  public 
view  and  from  active  participation  in  all  matters  that 
attract  general  notice,  and  at  the  end  of  a  period  when 
public  recollection  of  most  lawyers  has  faded  into  in- 
distinctness, yet  it  would  be  difficult  to  mention  a 
death  that  caused  a  sensation  more  wide  spread  and 
profound  than  his.  Not  alone  in  this  city,  or  in  this 
state  was  it  felt  that  a  great  luminary  had  been  extin- 
guished, but  the  legal  profession  of  the  whole  country 
acknowledged  the  bereavement,  and  many  unprofes- 
sionals  hastened  to  declare  their  loss. 

I  have  thus  given  an  outiine  of  the  life  and  labors  of 
this  remarkable  man.  In  looking  over  it  I  see  there  is 
much  that  ought  to  be  filled  in,  and  some  things  that 
deserve  particular  notice. 

He  was  a  most  accomplished  lawyer.  This,  per- 
haps, might  have  been  expected  from  his  mental  en- 
dowments, and  from  the  habits  of  study  that  he  ac- 
quired in  early  life.     But  he  surpassed  expectation.    I 
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know  of  no  language  which  so  aptly  describes  him  as 
that  which  he  applied  to  Mr,  Edward  Tilghman,  the 
friend  of  his  youth :  "  He  was  an  advocate  of  great 
power  ;  a  master  of  every  question  In  his  causes  ;  a  ' 
wary  tactician  in  the  management  of  them ;  highly  ac- 
complished in  language  ;  a  faultless  logician  ;  a  man  of 
the  purest  integrity  and  the  brightest  honor ;  fluent 
without  the  least  volubility ;  concise  to  a  degree  that 
left  every  one's  patience  and  attention  unimpaired,  and 
perspicuous  to  almost  the  lowest  order  of  understanji- 
ing,  while  he  was  dealing  with  almost  the  highest 
topics." 

He  had  great  advantages,  none  of  which  were  neg- 
lected. Besides  the  opportunities  his  collegiate  course 
afforded  him,  and  which  he  improved  to  the  uttermost, 
besides  the  art  and  habit  of  study  he  early  acquired,  he 
had  examples  of  excellence  before  him  which  it  was  not 
in  his  nature  to  disregard.  He  was  trained  to  be  a  legal 
tactician  by  his  constant  attendance  in  the  courts  before 
he  was  called  to  assume  the  management  of  causes.  He 
thought  logically  and  spoke  and  wrote  the  purest  of 
English  before  he  came  to  the  bar.  He  had  a  fine  com- 
manding person,  an  uncommonly  handsome  face,  a  dig- 
nified and  graceful  manner  of  address,  and  a  most 
melodious  voice,  perfectly  under  his  control,  and  mod- 
ulated with  unusual  skill.  He  was  constitutionally  an 
earnest  man,  yet  while  earnest,  he  had  a  calm  self-pos- 
session, the  fruit  of  consciousness  that  he  fully  under- 
stood his  subject,  and  of  confidence  that  he  could  make 
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others  understand  it,  and  he  entered  upon  the  trial  of 
his  causes  with  a  sure  conviction,  confirmed  by  his  pre- 
vious study,  that  he  was  advocating  the  right.  No  unjust 
or  dishonest  case  would  he  willingly  undertake,  and  he 
was  able  to  say  after  his  career  at  the  bar  had  closed, 
that  "he  had  never  knowingly  committed  an  injustice 
toward  a  client,  or  the  opposite  party,  or  prosecuted  a 
cause  that  he  thought  a  dishonest  one,  and  that  he  had 
washed  his  hands  of  more  than  one  that  he  had  discov- 
ered to  be  such  after  he  had  undertaken  it,  as  well  as 
declined  many  which  he  perceived  to  be  such  when  first 
presented  to  him."  Add  to  this  the  power  of  a  mind 
equal  to  the  comprehension  of  any  legal  subject ;  a 
mode  of  presentation  the  best  possible ;  a  rhetoric  that 
was  faultless ;  an  aptness  of  illustration  that  illumi- 
nated the  most  abstruse  matters ;  a  personal  charac- 
ter without  a  visible  flaw,  and  it  is  easy  to  see  he  must 
have  been,  as  he  was,  a  most  persuasive  and  convinc- 
ing advocate. 

He  won  the  confidence  of  courts  and  juries  by  his 
entire  freedom  from  trick,  or  any  of  the  low  arts  of 
cunning.  He  disdained  to  practice  any  stratagem  or 
artifice  for  the  purpose  of  obtaining  an  advantage  over 
an  adversary.  His  nature  was  true,  and  his  life  was 
truth  unfolded.  He  was  always  candid,  giving  full 
consideration  to  whatever  made  against  him.  He  ap- 
pealed to  no  prejudices,  but  rather  boldly  met,  and 
endeavored  to  dissipate  them.  He  was  ever  courteous 
in  his  demeanor  towards  the  court,  and  towards  his  op- 
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ponents.  Thus  every  element  of  power,  in  mind,  in 
culture,  in  habit,  in  physical  endowment,  in  taste,  in  de- 
meanor, and  in  character,  was  his.  All  united  in  giv- 
ing to  his  forensic  efforts  an  efficiency,  and  a  success  in- 
ferior to  those  of  no  other.  Our  brethren  that  remain, 
who  saw  him  at  the  bar,  speak  of  him  as  ever  maintain- 
ing a  dignified  decorum,  and  a  manner  not  reserved  or 
cold  (though  perhaps  apparently  such  at  times),  but 
genial  and  good  humored  toward  his  professional 
brethren,  and  respectful  to  the  bench.  They  speak  of 
him  as  above  the  suspicion  of  rhetorical  arts,  or  par- 
tisan strategy.  They  say  his  appeals  were  to  the  judg- 
ment rather  than  to  the  passions ;  that  his  action  was 
graceful ;  that  he  never  sought  to  make  a  display  of 
oratory  though  he  was  always  eloquent  in  thought,  and 
winning  in  diction.  He  was  never  heard  without  in- 
struction, never  without  pleasure. 

He  had  some  other  characteristics  that  deserve 
special  mention.  In  everything  he  undertook  he  was 
thorough  to  the  highest  degree.  Thoroughness  was 
a  habit  of  his  life.  He  brought  it  to  all  his  investiga- 
tions, and  he  regarded  it  as  a  duty  never  to  be  slighted. 
In  his  view  it  was  criminal  to  neglect  the  fullest  pos- 
sible preparation  for  the  trial  of  every  cause  com- 
mitted to  his  care,  or  for  any  opinion  he  was  called 
upon  to  give.  One  of  his  maxims,  often  commended 
to  others,  and  always  acted  upon  by  himself  was 
"  Work  up  to  power."  Whatever  came  from  him  was, 
therefore,  the  best  he  could  produce,  and  those  who 
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followed  htm  rarely  found  any  thing  that  had  escaped 
his  notice,  or  his  thought.  What  he  did  not  make  use 
of  was,  in  his  judgment,  of  no  importance,  and  there- 
fore entitled  to  no  consideration.  It  was  not  unnoticed 
because  unknown.  And  it  was  never  safe  to  treat  as 
of  litde  worth  any  position  he  took.  His  mind  at 
oftce  seized  all  the  facts  and  the  principles  applicable  to 
them,  and  discarded  all  that,  after  careful  thought,  he 
deemed  immaterial,  or  inapposite.  He  was  never 
surprised  by  any  thing  against  which  the  extremes! 
vigilance  could  guard.  Hence  nothing  immature,  noth- 
ing unfinished  ever  came  from  him  in  argument,  or  in 
essay.  Nor  was  he  thorough  only  in  his  profession. 
He  carried  the  habit  into  his  general  reading,  both  lit- 
erary and  scientific.  Whatever  he  knew,  he  knew 
throughout  No  chamber  of  it,  however  remote, 
escaped  his  exploration.  He  gathered  from  every 
book  he  read  all  the  thoughts  worthy  of  being  pre- 
served, and  made  them  sul^ects  for  his  own  reflection, 
recurring  to  them  from  time  to  time  for  renewed  con- 
sideration. 

His  reading  was  so  extensive  that  he  made  constant 
use  of  helps  to  return  to  passages  which  had  most  in- 
terested him.  He  was  therefore  a  great  admirer  of  a 
good  index.  1  say  index,  not  digest.  His  estimate  of 
such  an  index  was  expressed  in  a  letter  to  a  friend,  writ- 
ten when  he  had  passed  his  eighty-sixth  year,  wherein 
he  said :  "  I  must  say  in  reference  to  indexes  generally, 
that  I  have  come  to  regard  a  good  book  as  curtailed  of 
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half  its  value,  if  ic  has  not  a  pretty  full  index.  It  is 
almost  impossible  without  such  a  guide,  to  reproduce  on 
demand  the  most  striking  thoughts  or  facts  the  book 
may  contain,  whether  for  citation,  or  further  considera- 
tion. If  I  had  my  own  way  in  the  modification  of  the 
copyright  law,  I  think  I  would  make  the  duration  of 
die  privilege  depend  materially  on  its  having  such  a 
directory.  One  may  recollect  generally  that  certain 
thoughts  or  facts  are  to  be  found  in  a  certain  book; 
but  without  a  good  index  such  recollection  may  be 
hardly  more  av£ulable  than  that  of  the  cabin  boy,  who 
knew  where  the  ship's  tea  ketde  was,  because  he  saw 
it  fall  overboard.  In  truth  a  very  large  part  of  every 
man's  good  reading  falls  overboard,  and  unless  he  has 
good  indexes,  he  will  never  find  it  I  have  three  books," 
said  he,  "  in  my  library  which  I  value  more  than  any 
other  three,  except  the  very  books  of  which  they  are  a 
verbal  index ;  Cruden's  Concordance  of  the  Bible,  Mrs. 
Cowden  Clark's  Concordance  of  Shakespeare,  and 
Prendergast's  Concordance  of  Milton."  The  estimate 
of  good  indexes  thus  expressed  illustrates  how  earnest 
was  his  search  for  truth  and  knowledge,  and  how  re- 
luctantly he  let  go  any  of  hi^  acquisitions. 

Mr.  Binney's  thoroughness  was  accompanied  by 
stricdy  methodical  habits.  He  had  a  place  for  every 
thing  and  everything  had  its  place.  The  arrange- 
ment of  his  briefs,  of  his  papers  and  books,  and  equal- 
ly of  his  stores  of  knowledge  and  thought  was  perfectly 
systematic.     It  was  this  that  enabled  him  ever  to  pro- 
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duce  on  call,  the  facts  of  which  he  had  acquired  knowl- 
edge, and  the  thoughts  he  had  matured,  together  widi 
the  illustrations  needed,  and  to  fortify  what  he  produced 
by  apt  quotation  of  authorities. 

Of  his  judgment,  I  hnd  ic  difficult  to  speak  in  fitting 
terms.  It  seemed  to  be  intuitive,  yet  its  conclusions 
were  cautious  deductions  of  sound  reason  from  a  most 
comprehensive  and  accurate  view  of  the  facts,  alike  in 
detail,  and  as  a  whole,  and  from  a  wise  selection  of  the 
principles  properly  applicable  to  the  state  of  the  facts 
as  he  found  them.  He  brought  to  every  subject  sub- 
mitted to  him  the  calmest  consideration,  unbiassed  by 
prejudice  or  pre-conceived  opinions,  and  he  gave  true 
weight  to  whatever  bore  upon  it.  Hence  the  decisions 
of  his  judgment  were  never  narrow,  and  almost  never 
wrong.  He  was  a  most  wise  and  safe  counsellor  at 
the  bar,  and  in  every  circle  where  his  counsel  was 
sought 

He  was  a  man  of  great  moral  courage.  When  he 
had  matured  his  convictions  of  the  right,  he  was  not  to 
be  driven  from  their  avowal  by  any  fear  of  conse- 
quences. He  was  a  resolute  and  fearless  supporter  of 
law  and  order  in  the  community.  When  the  Kensing- 
ton riots  threatened  to  uproot  the  foundations  of  so- 
ciety in  the  northern  part  of  the  city ;  when  the  law 
was  temporarily  overthrown,  and  its  officers  were  pow- 
erless to  resist  the  outbreak ;  when  "  men's  hearts 
failed  them  for  fear,''  and  many  thought  only  of  submis- 
sion or  compromise,  he  stood  firm.     He  bent  not  be- 
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ibre  the  storm.  It  was  he  more  than  any  other  who  in- 
spired confidence.  It  was  he  that  restored  courage  to 
many  who  were  faint-hearted ;  that  gathered  around 
him  the  virtue  and  intelligence  of  the  city,  and  led  in 
bringing  back  the  supremacy  of  the  law.  And  when. 
in  later  years  the  foundations  of  our  government 
seemed  crumbling  away ;  when  civil  war  threatened  the 
subversion  of  our  cherished  institutions ;  when  attach- 
ment to  party,  with  very  many,  prevailed  over  love  of 
country,  Mr.  Binney,  an  old  man  of  more  than  four- 
score, stepped  forward,  and  placed  all  his  influence  and 
die  weight  of  his  great  name  in  the  scale  of  a  tottering 
government  Nor  was  there  ever  an  occasion  when 
high  moral  courage  was  demanded,  when  the  city  was 
in  trouble  and  needed  a  leader  and  adviser,  that  he 
was  called  upon  and  failed  efficiently  to  respond.  He 
was  often  resorted  to  in  seasons  of  perplexity,  and 
never  was  application  made  in  vain.  Even  when  not 
consulted,  the  friends  of  good  order,  and  of  the  right 
were  encouraged  by  the  fact,  of  which  they  needed 
no  other  evidence  than  his  life,  that  he  would  always  be 
found  on  the  side  of  the  just,  the  orderly,  and  the 
true. 

Though  he  was  not  long  in  official  life,  he  gave  the 
fullest  proofs  that  he  was  both  a  patriot,  and  a  states- 
man of  high  order.  The  evidence  is  to  be  found  in  the 
opinions  he  expressed  in  Congress,  and  in  those  which 
from  time  to  time  he  gave  to  the  public  while  he  was 
in  private  life.     He  understood  thoroughly  the  organi- 
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zation  and  action  of  both  the  State  and  General  Gov- 
ernments, and  he  was  familiar  with  the  whole  science 
of  constitutional  law.  He  was  in  the  main  a  conserva- 
tive, though  not  averse  to  healthy  progress.  Accord- 
ing to  the  division  of  parties  existing  soon  after  the 
adoption  of  the  Federal  constitution,  he  was  ranked  as 
a  Federalist  He  adopted  the  views  of  the  constitu- 
tion held  by  Washington,  Hamilton  and  Marshall.  To 
these  he  adhered  during  his  life,  and  he  made  no  se- 
cret of  them  when  they  became  unpopular.  On  the 
14th  of  January,  1872,  when  writing  to  a  friend,  he 
said :  "  You  know  I  am  the  residuary  legatee  of 
Washington  Federalism.  I  am  not,  however,  without  a 
great  many  younger  men  who  are  haeredes  insHtuH, 
Xhongh.  post  nati."  But,  though  a  conservative,  he  ap- 
proved of  changes  that  he  thought  improvements.  He 
did  not  think  all  changes  progress,  though  he  recog- 
nized that  progress  meang  change.  He  conceded  tliat 
the  advance  of  civilization  demanded  a  change  of  laws 
in  many  particulars,  and  of  organic  law  in  some.  Still  he 
was  not  a  friend  to  any  changes  hastily  made ;  changes 
that  might  bring  evils  in  their  train  not  less  than 
those  they  were  intended  to  cure.  Not  lacking  confi- 
dence in  the  masses  of  the  people,  he  yet  thought  it  a 
great  mistake  to  subject  the  judiciary  to  dependence  on 
a  popular  vote.  With  a  high  estimate  of  its  importance 
to  the  stability  of  our  institutions,  and  to  the  correct 
administration  of  law  between  man  and  man,  he  depre- 
cated every  scheme  that  threatened  diminution  to  its 
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independence,  and  tended  to  drag  it  down  into  the  mire 
of  party  politics.  He  favored  the  consolidation  of  the 
City  of  Philadelphia,  as  tending,  in  his  judgment,  to 
the  promotion  of  good  order,  and  to  the  general  re- 
form of  subsisting  abuses,  and  he  lent  his  influence  to 
send  to  the  Legislature  the  men  of  "experience  in 
civil  affairs,  of  general  knowledge,  talents,  integrity, 
moral  courage  and  conscientiousness  "  through  whose 
agency  consolidation  was  effected. 

Immersed  as  he  was  all  his  life  in  a  flood  of  occupa- 
tions, and  unwilling  while  he  was  engaged  in  the  prac- 
tice of  the  law,  to  be  diverted  from  it  by  any  hope  of 
gain  to  himself,  he  felt  a  deep  interest  in  many  institu- 
tions cherished  by  the  community,  and  in  many  of  our 
noblest  charities.  He  was  one  of  the  originators  of 
the  Academy  of  Fine  Arts,  and  with  forty  other  mem- 
bers of  the  bar  he  signed  the  articles  of  association. 
William  Lewis  and  Judge  Tilghman  were  also  among 
the  signers.  Mr.  Binney  was  the  youngest.  He  was 
present  at  the  first  meeting  in  the  Hall  of  Independ- 
ence, to  choose  officers,  and  to  launch  the  constitution 
of  the  society,  and  there  he  made  an  address.  He 
was  early  connected  with  the  Horticultural  Society, 
and  he  was  a  member  of  the  Franklin  Institute  and 
of  the  American  Philosophical  Society.  He  presided 
many  years  over  the  Apprentices'  Library  Company. 
He  was  long  a  director  of  the  Pennsylvania  Institu- 
tion for  the  deaf  and  dumb,  and  he  was  a  contrib- 
utor to  the  House  of  Refuge.     He  felt  great  interest 
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in  savings  institutions,  and  in  all  agencies  adapted 
to  promote  the  thrift  and  comfort  of  persons  in  hum- 
ble life,  and  he  was  associated  with  other  public 
charities.  He  was  also  deeply  interested  in  the  be- 
nevolent institutions  of  the  Church,  to  which  he 
belonged,  giving  to  them  much  of  his  time,  his 
matured  wisdom,  and  his  pecuniary  support.  The 
most  delicate,  refined,  and  unostentatious  charities 
seemed  most  to  enlist  his  sympathies.  He  was  a  mem- 
ber of  the  corporation  for  the  relief  of  the  widows  and 
children  of  clergymen  in  the  communion  of  the  Prot- 
estant Episcopal  Church  from  1831,  until  his  death, 
and  much  of  the  time  its  President.  To  it,  and  to  all 
other  associations  with  which  he  suffered  himself  to  be 
connected,  he  gave  much  more  than  his  name.  He 
gave  his  sound  judgment,  his  wise  counsels,  and,  when- 
ever needed,  his  labor  and  his  money.  Their  records 
are  full  of  the  evidences  of  his  efficient  services,  and 
the  touching  minutes  adopted  by  them  after  his 
decease,  attest  the  value  of  his  co-operation,  and  the 
strong  hold  he  had  upon  the  reverence  and  affection 
of  his  associates. 

Mr.  Binney's  friendships  were  warm,  and  they  were 
lasting.  No  envy  or  jealousy  interfered  to  disturb 
their  harmony.  If  ever  broken,  it  was  because  his  con- 
fidence was  necessarily  withdrawn.  His  addresses  after 
the  death  of  Mr.  Chauncey,  and  Mr.  Sergeant  bear 
witness  to  the  intensity  of  his  affection  for  those 
friends,  though  more  than  all  others,  they  had  been  his 
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rivals,  and  often  opposed  to  him  in  the  strife  of  the 
bar.  In  the  last  year  of  his  life  he  said  in  a  letter  to 
a  life-long  friend  "  my  wishes  for  your  happiness  are 
as  constant  as  the  return  of  my  days."  The  tender- 
ness of  his  love  for  children  was  remarkable,  and  it 
\vas  often  demonstrated.  His  affections  never  ceased 
to  flow  in  warm  currents  towards  the  descendants  of 
the  friends  of  his  youth,  and  he  found  some  of  his 
choicest  pleasures  in  contributing  to  their  happiness. 
His  letters  abound  in  outgushing  sympathy  with  the 
joys  and  sorrows  of  the  young,  as  well  as  with  those  of 
his  older  friends. 

Of  the  light  he  was  in  his  own  dwelling,  of  the 
wealth  of  affection  he  exhibited  there,  and  of  his  de- 
votion to  the  happiness  and  to  the  mental  and 
moral  culture  of  his  children,  I  will  not  speak. 

He  was  an  admirable  conversationalist  and  corres- 
pondent. His  mind  and  his  memory  were  so  full  of 
the  richest  thoughts  that  they  overflowed  into  his  con- 
versation and  into  his  letters  of  friendship,  and  his 
power  of  expression  was  so  ready  and  so  chaste,  his 
pleasantry  was  so  genial,  and  his  moral  sentiments  were 
so  pure,  that  those  who  enjoyed  correspondence  with 
him  will  ever  preserve  his  letters  among  their  trea- 
sures. 

It  would  be  interesting  to  speak  of  the  stores  of  ob- 
servation gathered  into  his  memory  during  his  long 
life,  and  ready  for  his  recall.  He  lived  more  than 
ninety-five  years  and  a  half,  longer  than  any  celebrated 
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lawyer  of  whom  I  have  knowledge,  either  in  this  coun- 
try, in  Great  Britain,  or  on  the  continent  of  Europe. 
He  lived  with  unimpaired  mental  faculties,  and  gener- 
ally in  the  enjoyment  of  good  health,  preserved  and 
confirmed  by  temperate  habits  and  regular  bodily  ex- 
ercise. His  adult  life  extended  over  the  first  three 
quarters  of  the  present  century,  a  period  of  advance, 
not  of  retrogradation.  In  it  the  world  saw  most  re- 
markable changes.  Empires  rose  and  fell.  Many  new 
kingdoms  and  governments  were  established.  Con- 
stitutional law  made  wonderful  advances,  and  munici- 
pal law  was  accommodated  to  an  altered  condition  of 
human  affairs.  The  mechanical  arts  made  unprece- 
dented progress.  New  powers  and  agencies  were  dis- 
covered, more  potent  than  any  before  known,  and  ap- 
plied to  daily  use.  Religious  toleration  advanced  to 
be  an  accepted  doctrine,  and  popular  education  came 
to  be  regarded  as  of  inestimable  importance.  Society 
in  very  many  particulars,  was  revolutionized,  and  civili- 
zation achieved  greater  triumphs  than  in  any  former 
equal  period  of  the  world's  history.  Of  all  these 
changes  Mr.  Binney  was  an  attentive  observer.  Itwas 
not  in  his  nature  to  be  indifferent  to  them.  He  not 
only  noticed  the  progressive  changes,  but  he  must 
have  considered  their  causes,  and  their  probable  con- 
sequences. He  was  himself  a  link  that  connected  the 
men  of  the  revolution  with  the  present  generation. 
What  an  ocean  of  thought  the  events  and  changes  of 
his  life-time  spread  out  before  his  declining  years !  And 


■  Google 


how  suggestive  the  memories  must  have  been!     But! 
may  not  pursue  this  speculation. 

One  other  and  the  crowning  glory  of  his  life  and 
character  remains  to  be  mentioned.  He  was  an  earn- 
est Christian.  I  have  already  said  he  was  a  close  stu- 
dent of  Theology,  a  firm  believer  in  the  truths  of 
Divine  Revelation,  and  an  habitual  reader  of  the  Bible. 
His  confidence  in  the  Divine  inspiration  of  the  Bible 
began  in  his  youth,  and  gathered  strength  with  his  in- 
creasing knowledge  of  what  it  contains.  He  was  a 
consistent  member  of  the  Protestant  Episcopal  Church, 
and  he  carefully  trained  his  children  to  the  reverence 
and  love  he  had  for  its  liturgy.  For  many  years  he 
was  a  leading  member  of  Episcopal  Conventions,  and 
he  made  himself  greatly  useful  in  them.  He  was 
more  than  a  Church  member  and  a  Church  officer.  He 
carried  his  i-eligion  into  his  daily  Hfe.  It  was  a  con- 
trolling power  in  his  business,  in  the  formation  of  his 
judgments,  and  in  his  intercourse  with  others.  It  was 
the  basis  of  his  fidelity  to  his  clients,  and  of  his  unwil- 
lingness to  do  injustice  to  opponents.  It  led  to  the 
courtesy  of  his  demeanor,  and  to  his  habitual  candor. 
It  contributed  also  to  his  personal  enjoyments.  He 
found  great  satisfaction  in  the  study  of  religious  books, 
especially  those  relating  to  doctrinal  theology.  "  He 
loved  to  bring  his  reason  to  the  support  of  his  faith, 
and  he  delighted  in  the  most  cogent  arguments  in  sup- 
port of  Christianity."  His  mind  was  at  all  times  a 
reverent  one.     He  discountenanced,  systematically,  in 
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his  household,  all  conversation  and  every  allusion  that 
looked  like  irreverence  on  sacred  subjects.  More  than 
once  he  brought  the  fine  powers  of  his  mind  to  the 
elucidation  of  Gospel  narrative,  and  on  one  occasion 
he  charmed  his  family  and  near  friends  by  an  essay 
written  in  his  leisure  moments,  in  support  of  his  own 
view  of  a  much  debated  religious  question.  There 
dwelt  within  him  habitually  a  serious  conviction  of  per- 
sonal responsibility,  that  led  to  a  high  estimate  of  the 
value  of  time,  and  he  was  rig^d  in  his  self-examination. 
At  one  time,  near  the  close  of  his  life,  when  speaking 
of  his  debility,  he  said,  "but  I  do  not  think  that  I  have 
gone  back,  and  I  am  very  thankful  for  it,  because  a  sin- 
gle step  backward  would,  I  think,  have  finished  my  jww 
and  it  must  have  been  shown  as  it  stood  on  the  slate, 
right  or  wrong,  to  the  Great  Master  I  hope  that  what 
is  wrong  in  the  sum  may  prove  to  be  written  on  slaie, 
that  Mercy  may  pass  her  soft  and  gentle  hand  over  it. 
But  there  is  something  which  no  touch  will  remove,  be- 
cause it  is  not  there — ^the  good  i  have  not  done." 

His  faith  was  a  support  and  consolation  to  him  in 
the  times  of  his  great  sorrow.  It  gave  him  infinite 
comfort  when  his  son  Horace  was  removed  by  death. 
Indeed  the  strongest  bond  of  union  between  the 
father  and  the  son  was,  at  all  times,  the  assurance  they 
felt  of  their  common  confidence  and  trust  in  the  Triune 
God,  and  that  trust  was  the  father's  anchor  when  the 
waves  of  sorrow  went  over  him.  It  never  failed  him. 
His  last  days  were  illumined  by  a  calm  reliance  upon 
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his  Redeemer,  and  by  a  perfect  willingness  to  meet  the 
final  summons  whenever  it  might  come.  Doubtless  he 
was  found  watching.  The  books  which  he  read  and 
actually  studied  during  the  months  of  June  and  July 
immediately  preceding  his  death  were  "  The  Philoso- 
phy of  Natural  Theology,"  an  Oxford  Prize  Essay, 
written  by  the  Rev.  William  Jackson,  in  confutation  of 
the  scepticism  of  the  present  day,  and  "  The  Unseen 
Universe,"  or  "  physical  speculations  on  a  future  state," 
both  of  them  works  of  deep-toned  piety,  as  well  as  of 
great  research.  They  cannot  be  read  without  close 
attention,  and  intense  thought. 

I  feel  that  I  ought  not  to  detain  you  longer,  though 
very  much  of  great  interest  remains  unsaid.  After  all, 
Mr.  Binney's  powers  and  character  are  best  illustrated 
by  his  life.  That  was  singularly  consistent  and  com- 
plete. It  is  safe  to  say  that  rarely  if  ever,  has  a  man 
lived  who  had  fewer  apparent  defects  From  whatever 
point  of  human  view  he  was  observed,  no  flaw  or 
imperfection  was  visible.  In  every  aspect,  he  was 
symmetrical,  with  no  faculty  undeveloped  or  distorted, 
with  not  even  an  excellence  overgrown  at  the  expense 
of  any  other — throughout  both  great  and  good. 

Such  was  Mr.  Binney.  So  during  three  generations 
he  stood  erect  and  conspicuous  among  his  brethren  of 
the  bar,  and  in  this  community,  a  light  and  an  orna- 
ment— a  strong  tower  and  a  ground  of  trust, — a  leader 
and  a  guide. 


■  Google 


j&aUd  Meeiing,  January  Ith,  1876. 


Present,  IS  members. 


Vice-PpesideDt,  Mr.  Fralbt,  in  the  Chair. 


Letters  of  acknowledgment  were  received  from  the  R. 
Observatory  at  Prague,  Oct.  18,  (92);  Bavarian  Academy, 
Nov.  1,  (92,  93) ;  Holland  Society  at  Haarlem,  Ang.  (92) ;  L. 
and  P.  Society  at  Liverpool,  Dec.  8,  (93,  94);  Anthropologi- 
cal Institute  of  Great  Britain,  Dec.  15,  (XV,  ii,  93,  94) ;  and 
the  New  York  Lyceum,  of  Natural  History,  Dec.  28th,  (XV, 
ii,  94). 

Letters  of  envoy  were  received  from  the  0.  P.  Observatory 
at  St.  Petersburg;  C.  Bureau  of  Statistics,  Stockholm,  Sept. 
20;  Bavarian  Academy,  Munich,  Nov.  1 ;  Haarlem  Society, 
Jan.  20 ;  L.  and  P.  Society,  Liverpool,  Dec.  3 ;  and  Board  of 
OommiBsioners  of  the  Second  Geological  Survey  of  Pennsyl- 
vania. 

Donations  for  tbe  Library  were  received  from  the  Bureau 
of  Statistics  at  Stockholm ;  International  Congress  of  Geog- 
raphy of  1875,  at  Paris ;  Prague  Observatory ;  Geographical 
Society  and  Geological  Institute  at  Vienna ;  Imperial  Acad- 
emy and  Geological  Society  at  Berlin ;  Zoological  Gardens 
at  Frankfort;  Holland  Society  at  Haarlem;  "Dr.  Job.  B. 
Davia ;  R.  Institute  of  Lombardy  ;  Venetian  Institnte ;  Geo- 
logical Committee  at  Florence ;  Academia  dei  Lincei,  and 
Pontifical  Academy  at  Home ;  Observatory  at  Naples ;  Aa- 
thropolofrical  and  Geographical  Societies  at  Paris ;  Aunales 
des  Mines;  Nouvelles  M^teorologiques ;  Eevuc  Politique; 
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M.  L.  Hugo ;  Physical  Society  at  Bordeaux ;  Astronomical, 
Cbemical  and  Zoological  Societies  at  Loadoa ;  Kature ;  Oreo. 
Sabine ;  Sitliman'a  Journal ;  Prof.  Frederick  Prime,  Jr. ; 
American  Chemist ;  Penn  Monthly ;  Journal  of  Pharmacy ; 
Geological-  Survey  of  Pennsylvania ;  U.  S.  Department  of  the 
Interior,  and  Mexican  Geographical  and  Statistical  Society. 

A  set  of  photographs  of  ornaments  on  the  Public  Build- 
ings were  presented  by  Mr.  McArthur. 

The  Committee  on  Dr.  Yalentini's  paper  reported  progress 
and  was  continued. 

The  death  of  Dr.  Wm.  Bockh,  at  Christiania  in  Norway, 
Dec.  10, 1875,  was  announced  by  letter. 

Prof.  Houston  communicated  his  views  regarding  the  so- 
called  "new  force"  claimed  to  have  been  discovered  by 
Prof.  Eddison  of  Newark,  N.  J. 

The  report  of  the  judges  and  clerks  of  the  annual  election 
was  read  in  its  usual  form,  announcing  as  the  ofBcers  of  the 
ensuing  year: — 

IVeaideiU, 

George  B.  "Wood. 

Vice  PresiderUs, 

John  C.  CresBon,  Isaac  Lea,  Frederick  Fraley. 


E.  Otis  Eendalt,         John  L.  LeConte,         Pliny  E.  Chase, 
J.  P.  Lesley. 

Curators, 

Joseph  Carson,  Hector  Tyndale,  C.  M.  Cresson. 

TreasureTy 

J.  Sergeant  Price. 
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Councilors  to  serve  for  three  years, 

Alfred  L.  Elwjn.  Benj.  H.  Coates,  Ben).  V.  Marah, 
Geo.  H.  Horn. 

Mr.  Leele;  waa  nominated  Librarian. 

Pending  nomination  Ko.  791  and  new  nomination  No. 
792  were  read. 

Mr.  Price  reported  for  the  Committee  on  the  Eulogiam  of 
the  Hon.  Horace  Binney,  that  it  waa  acceptablj  delivered 
on  the  evening  appointed,  and  that  the  MSS.  was  already  in 
the  piinter's  hands. 

On  motion,  the  subject  of  the  present  condition  of  the 
space  alongside  of  the  Hall  waa  referred  to  the  Hall  Com- 
mittee for  speedy  action. 

And  the  meeting  was  adjourned. 
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On  the  Progrtu  of  th«  Maieum  and  Palaonlologioat  Work  of  tht  Steottd 
Qtologicai  Sanej/  of  Penjui/lBania,  for  Iht  ytar  1875. 

Bt  Chaklbb  E,  Hall. 

iBtad  htfort  th«  Atiuriean  Philotophieal  SoeUtg,  January  IS,  1876.) 

The  principal  coUectioDi  received  ftom  the  Aaststanti  &nd  their  partiei 
have  generallj  been  to  demonstrate  the  Bections  nude  bjr  them  in  tbeir 
p«nicnlar  districts. 

The  following  collections  of  fOBails  have  been  mnde  : 

A  series  of  specimens  representing  &  section  fVom  Bellefonte,  Centre 
Coiintf .  to  the  Alleghenjr  Mountain,  includiiig  specimens  fWim  the  Lime- 
stone of  II  up  to  the  Coal  Measures.  Number  of  specimens  165.  A  collec- 
tion of  bitaminous  and  canncl  coals,  also  cokes.    Bj  Mr.  F.  Piatt. 

A  aeriea  of  specimens  representing  the  horizons  of  the  Mountain  and  Oil 
sands  with  their  included  measures  and  fosdls  from  Venango,  Warren, 
Foster  and  Crawford  CounUes.     By  Mr,  J.  7.  Carll. 

Specimens  from  Mifflin  Coiintj,  representing  the  Logan  and  Lewistown 
Sections;— from  Gmham's,  Snyder's  and  McKees'  fotsil-ore  openings; — 
MeVey  town  Section,  including  Ross's,  McCoy's  and  Dull  and  Brady's  Ore 
Banks  (Matcellua  hematite); — Ut.  Union  Section.  Number  of  specimens 
747.     By  J.  H.  Dewees. 

Specimens  tiraa  the  South  Mount^n  district,  including  some  fossils.  Bj 
Prof.  Fredk.  Prime.  Jr. 

Specimens  of  sandstone  with  Scolitbus  liaearis,  from  Franklin  Conntj. 
By  Prof.  P.  Frazer,  Jr. 

Collection  of  Coal  Plants  ttota,  Washington  and  Qreen  Counties.  By 
Prof,  Stevenson  and  J.  C.  White. 

Collection  of  Fossils  (htm  the  Chemnng  and  Catskill,  with  section 
through  a  portion  of  the  Chemung,  Tioga  County.    By  A.  Sherwood. 

Collection  of  Fossils  from  the  Hamilton  Group  at  Mamhall's  Falls, 
Monroe  Cotmty.     By  H.  Martyn  Chance, 

Specimens  representing  a  section  fW>m  the  Limestone  of  II  at  Orblsonla 
to  the  Coal  Measures  of  Broadiop  Mountaip,  Hmitingdon  County.  Number 
of  specimens  850.    By  C.  £.  BOlin  and  C.  A.  Asbbumer. 

Besides  these  there  have  been  special  palteootological  collections  made  at 
the  following  localities  during  the  past  summer  : 

From  the  Carboniferous  In  Westmoreland  County,  and  In  Waslilugton 
and  Greene  Counties. 

From  the  CataklU,  tn  Tioga  County. 

From  the  Chemnng  group,  from  eight  localities  in  Tioga  County. 

From  the  Hamilton  group  at  Marshall's  Falls  and  vicinity,  In  Monroe 
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County;  at  OrbtsoDis  and  vicinity  in  Hontingdin  County;  and  at  Betl'a 
Hills  In  Blair  County. 

From  tiie  OrisltBDy  Sandstone  at  Orblsonia  and  vicinily. 

From  tiio  Lower  Helderberg,  at  Orblsoniaand  vicinity,  and  at  Hanung'a 
Quarry,  Carbon  County. 

From  the  Clinton  Group,  at  McEee's  ore  bank,  Mifflin  County ;  at 
Matilda  Furnace,  Mifflin  County:  at  Orblsonia,  in  Huntingdon  County;  at 
Bella  Mills,  in  Blair  County:  and  at  Hollidaysburg.  in  Blair  County. 

From  tbe  Oneida  Conglomerate  at  Port  Clinton,  Bcliuylkill  County. 

From  tbe  Utica  Slale  and  Hudson  River  group  ;  at  Beilefoote,  Centre 
County  ;  near  Henrietta,  Bedford  County;  at  Ilenrietta,  Blair  County. 

From  the  Trenton  Limeetone  ;  in  tbe  Kiachicoquiilaa  Valley,  Mifflin 
County ;  at  Bellefonte,  in  Centre  County. 

From  the  horizon  below  tbe  Trenton  ;  at  Reedsville,  Eiscbicoquillas 
Valley.  Mifflin  County  ;  tVom  near  Bellefonte,  Centre  County  ;  and  ftom 
near  Hartlnsburg,  Blair  County. 

The  following  list  of  genera  and  species  shows  the  result  of  the  season's 
work.  I  have  also  included  those  mentioned  by  Prof.  H.  D.  Rogers  in  the 
First  Survey,  many  of  which  I  have  been  able  to  recognize  in  our  limited 
collection.  All  tbe  spedes,  except  those  of  the  Chemung  have  been  col- 
lected during  tbe  p 


uppKa  CHEMUNO  (oni  Wavtrly). 
Orthoceras, 


Actinocrintu, 

Aristozoa, 

Bellerophon, 

Carina  hamiltons, 

Cyrtina  hamiltononsis, 

Cystids, 

Disci na  newberryi, 

Ditbyrocaria, 

Euripterus, 

Fenestella, 

Lepldechinus, 

Lingula  della, 

Modiomorpba  alta. 

These  specimens  are  from  Warren  and  Venango  Counties,  from  J  F. 
Carll,  and  F.  A-  Randall. 


Platyceras, 

Productella  boydit 

"  coslatula. 

"  Btriatula, 

Rhynconella  contracta, 
Spirifer  alta, 

"      disjuncta, 
Streptorynchua  chemungensis. 


CBEHUKO.     {Vergtat,  VlfT.) 


.Athyria  angelica, 

"      polita, 
Atrypa  spinosa, 
Discina  newberryi, 
Oramnysia, 


•  TbOM  marked  • 


Productella  lachrymosavar.  stigmata, 

"  striatuia, 

Rhynconella  orbicularis, 
Spirifer  disjuncta,* 
Streptoryncbns  chemungensis,' 
-e  men  Honed  bj  Kogera. 
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Modiomorpba  ,  Strophodonia  cay uta, 

OrthU  impreeaa,  "  concava, 

Productella  bojrdil.  "  perplaDa, 

The  abo7e  are  fivm  Tioga  Cooatj. 

HAMILTON  OBODP.  {CodetU,   VIII.') 

ATicuIopecten  prioccps,  Hodiolopeis  modiomorpba, 

Alhjris  spiriferoides,*  Lingula  ligea, 

Atrypa  reticularis,  Phacops  bufo,* 

AmbooKUa  utnbonata,  Rensselxriat  johaiiul, 

Bellcroplion,  RjaconellB  dotia. 

Chonetea  mucronatuB,  Spirifer  flmbricata, 

"       coroDala,  "      graDulifera,' 

Cryptonella  planiroetra,  "      medialla.* 

Cimitaria  recurra,  "      mucronatus,* 

Discina  grundia,  "      scalptilie, 

"      oewbenyi,  Stro{AodoDta  coucava, 
Dalmaois,  "  rhnmboidalis, 

Feueatella,*  Trepidoleptus  oarinatUB, 

Gramnjaia,  Teolacnlites. 
Heliophfllum  balll. 
All  Uie  above  are  fh)m  UarahairB  Falls,  HoDioe  County,  Pa. 

Bogera,  p.  827,  gives  the  following,  alao: 
Atiypa  aspcra,  Btrophodonta  demissa, 

Bplrifer  congesta,.  Trematospira  hirsuta, 

Stropbodonta  perplana, 

ORiasAHT  9ASDST0KK.  [Meridian,  VIII.) 

CjTtoceraa  espansos,  Pterinea  tcxllls, 

Dahnania  micrurus,  Rensaelffiria  marflaodlca, 
Etonia  peculiaiis,  •'  ovalls, 

Uegambonia  UmelloBS,  "  ovoldes,* 

Orthls  hipparionyx,*  Splrifer  arenoaua,* 
Platyceraa  ventricoaa,  "      arrectua. 

All  these  are  thim  the  Ticioity  of  OrbisoDla. 

LOWBK  HBLDERBKRO.  (Pre- Meridian,  VI) 

AccTBlaria,  HeHsta  l»via,* 

Alveolites  minima,  Onhis  oblata, 

Alveoliies,  Pentamerus  galeatua,* 

Artylospongia  Inomata,  RhyncoDella  formosa, 

•  TbiMe  marked  *  are  mentioned  by  Rogen. 
raoc.  AVER.  FHIL08.  BOC.  XYT.  97.  H 
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Artflospongia,  Btromatopora, 

Atr7p&  reticularis,  " 

Aulopora,  Trematoapira  formoso, 

ConophjUum,  Zaphreatii. 

Heriata  arcuaU, 
All  the  above  are  trom  Augtiwlck  Vallej,  near  OrbisonU. 

Rogers,  p.  835,  giroe  the  following,  also  : 
Btonia  peculiaris,  Bpirifer  mocropleunu, 

Platfoetoma,  "      sulcatus, 

Rhjnconella  Dobilis,  Strophodonta  ponctulifera. 

laAQABA,  WATERUK^  AITD  OHOSDAOA,  OB  iALIHA.      {Scaltnl,    FZ) 

Rogers,  p  834,  gives  the  following: 
BeTTictaia  penasylvanica,  Tentaculites  omatus. 

Leperdltia  alta, 

cluttoit  OBOUP.  iSurgtnt,  V.) 

Atijpa  reticularis,* Ferguson  and  Aughwick  valley. 

Bejrichia  lata, "  "  "  "    • 

Butbotrepis  gradlis,*. "  "  "  " 

Dalmania  llmuluras, "  "  " 

HomalonotuB  delpliinocephaluB, "  "  "  " 

IllKnus  barricDis, Ferguson  vallej,  Mifflin  county. 

Herista  intermedia,' Bell's  Hills,  Blair  county. 

Hodlolopsis  subcarinatus, Ferguson  valley. 

Orbicula. ^ Bell's  Mills. 

Ortbls  elegantula,* Ferguson  and  Aughwick  valley. 

OrthODota  curta, "       valley. 

Platyostoma  nisgarensia, "        and  Aughwick  valley. 


Pterinea  rliomboldea, "       valley 

Rliy  aconella  neglecta, "       and  Aughwick  valley 

"  robusia, "       valley. 

Bpirifer  radiatus Bell's  Mills. 

Strophomeua  rhomtaoidaliB,* Ferguson  and  Aughwick  valley. 

'■  snbplana,* "       valley. 

Strophodonta  prisca, "  " 

ONEIDA  CONOLOUXRATB  AKD  IfSDIHA  eASDSTOBK.     iLmant,  TV.) 

Arthrophycus  hartan).*  Miffiin  and  Bchuylkill  Counties. 

Rogers,  p.  63S,  gives  the  following,  also: 
Bucania  trilobatus,  Lingula  cnneata. 

•  Tbose  marked  •  are  mentioned  by  Rogen. 
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UTICA  SLXTB  AJID  HDDSOS  RITKB.      (Jfatl'nal,  ///.) 

Cluetetes  IfcoperdoD,  Canoe  valley. 
QlTptocrinus  decadactytuB,* 

Oraptolithua,  " 

Strophomena,  "          " 

TriarthroH  becltii,"  Nittany  Tslley. 

Bogere,  p,  818,  gives  tliB  following,  also  : 

Agnostns  lobatna,  LtngulB  qnadrata, 

Ambonychia  bellistriaU,  UodiolopaU  modiolariB, 

"         radiata,  HurchiBoola  gracilia, 

ATJCQla  insueta,  Orblcula, 

Bellerophon  bilobatua,  Ormoceros  crebrlceptuin, 

ConnlariB  trenionensie,  Orthis  lynx. 

Cyrtolitee  ornatiu,  Orthocerag  vertebrole, 

Endoceraa  prot«iforme,  Pleutotomaria  bilii, 
Oraptolithua  prlatia,  "  snbcanica. 

HeterocrinuB,  Rhyaconella  increbescena, 

Llngnla  carta,  Sliclopoia  acutA. 

TKEHTOH   IJlCBaTONX.      (Jfatinal,  //.) 

CalymeneseDsria, NltlAny  valley. 

Cbcetetes  lycoperdon,' "       and   EJacbicoquillas  valley, 

and  Northampton  county. 

Ciylocersa  treDtonenaia, Nitbtny  valley. 

DalmaQia  gigoa,*  ..*. "  " 

Eschaponi  recta, KlachicoquUlas  valley. 

Leptsna  sericea,* "  and  Nittany  valley. 

Lingala  ricintronnis, Nlttauy  valley. 

Orthia  testudinaiia,* Nittany  and  Kiachicoquillaa  valley, 

"    tridnaria,  "      valley. 

"    pectinella,* Northampton  county. 

Stictopora  elegaatola, Ktachlcoqulllaa  valley. 

StrophomeDa  alternats,* Nittany  and  Eiachicoqulllas  valley. 

"  dettoidea Nittany  valley. 

Trinncleus  coDcentricus,* "       and  Eiscbicoqutllaa  valley. 

BLACK  BITEB  LIMBSTOITE.      (Xatinal,  II.) 

Chcletes  lycoperdon, Canoe  valley. 

Gonlocoraa  aneeps "         " 

Hnrcbiaonia  aogualata, EiKMcoquillM  valley. 

*  Ttioie  marked  ■  are  mentioDCd  br  Bocere. 
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Orthocerasmulticameratnm,* Caaoe  vallej. 

PleDrotomoria  umbilicata,*. "         " 

Rogera.  (p.  81  <)  mentjons  the  followiag,  not  as  jet  observed  : 

EuomphnlUB  imgubtus,  OpbDeta  levaltk. 

Haclurea  inatutlns,  Pleurotomaria  nucleolata, 

"       magoa,  PleurotomarU  turgida, 

HurchisoDia  bicincta,  Betapom  statninea, 
Leperditia  ovala,  "      striata, 

Orthoceras  tenuiflllum,  Rhynconella  plicifera. 

CHAZT  LiKReTONE.     (Xatinal,  II.') 

Asaphus  canal  U,* Eiachicoquillas  valley. 

"      marginalia, "  " 

Orthii  coetAlis "  " 

Orthoceras "  " 

StrophemeDa  Incraasata,* "  " 

LOWSB  LIUBSTOMBS.    CALCiPBROUH.    (Auroral,  II.) 

Asaphus, Nittsoy  vaUey. 

Euomphalus, Canoe  vallej'. 

niffinnH,  Hitlany  valley. 

P0T8DAJI  flXMDBTORE.      (iVimdl,  /) 

BcoUthua  linearis, Lehigh  and  Franldiii  counties. 

In  the  above  list  no  mention  is  made  of  the  organic  animal  remains  of 
the  Coal  Measures,  nq  collections  in  these  having  been  as  yet  systematically 
made.  Those  observed  by  Prof.  J.  J.  Stevenson  in  Washington  and 
Greene  Counties  wiU  be  recorded  in  hie  forthcoming  report  of  1875. 

An  important  collection  recently  sent  in  by  Mr.  CarU  haa  not  yet  been 
BuSciently  studied  ia  be  included  in  the  present  notice. 

•  Those  marked  *  are  mentioned  hj  Bogen. 
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Contributions  to  the  Physical  Geography  of  the  United  Stales, 
by  Charles  Allen,  Assistant  in  charge  of  the  Collection  and 
Collation  of  Railroad  and  other  Levels  for  the  Second  Geolog- 
ical Survey  of  Pennsylvania, 

Br  J.  P.  Leslet. 

(lUad  Ufort  the  American  PhiUtophieal  Soeiety,  January  16,  18T6.) 

In  preeenting  to  tbe  attention  of  the  metubers  Mr.  Allen's 
list  of  FeanejlTania  levels,  I  have  only  to  say  that  the  pro- 
gress of  physical  geography  in  the  United  States  has  been  so 
rapid,  of  late  years,  as  to  attract  the  attention  of  the  Scien- 
tific world  at  home  and  abroad,  and  that  its  connection  with 
the  progress  of  geological  science  is  so  intimate,  that  work- 
ing geologists  hail  with  lively  pleasure  the  publication  of  all 
hypsoraetrical  records  of  a  genuine  kind,  whether  old  or 
new.  For  want  of  government  bureaus  of  statistics  the 
greater  part  of  such  records  have  been  irrecoverably  lost. 
Of  the  tentative  work  of  our  railway,  canal,  slackwatcr  and 
turnpike  companies,  done  between  1880  and  1860,  scarcely 
a  trace  remains ;  although,  if  its  records  CQuld  be  recovered 
and  printed,  they  would  furnish  copy  for  hundreds  of 
volnmea.  Since  1860  the  destruction  has  not  been  so  com- 
plete, but  has  been  nevertheless  very  great.  There  are  re- 
cent important  surveys  of  which  no  records  can  be  found, 
even  in  the  offices  of  the  companies  for  whom  they  were 
made. 

This  important  subject  has  received  well-deserved  atten- 
tion at  the  hands  of  the  chiefs  of  the  United  States  Explor- 
ing Expeditions,  who  are  mapping  the  interior  of  the  Conti- 
nent. But  some  efficient  organization  is  required  for  the 
preservation  and  publication  ot  levels  in  the  States  lying 
between  the  Atlantic  and  the  Mississippi. 

The  State  Geologists  of  Ohio  and  North  Carolina,  also, 
have  published  valuable  hypaometric  tables. 
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A  beginning  has  now  been  made  in  Fennsjlvania ;  and 
the  following  pages  contaia  the  records  of  the  height  above 
some  asBumed  datum,  rednced  to  tide  level,  of  all  Btationa  on 
railways  in  the  State,  and  in  its  immediate  vicinity. 

These  records  have  mostly  been  obtained  by  personal 
examination  of  the  profiles  preserved  at  the  offices ;  and  in 
some  cases,  by  letter,  from  superintendents  and  engineers. 
The  greatest  interest  in  the  Collection  has  been  manifested 
by  members  of  the  profession  of  Civil  Engineering  to  whom 
application  has  been  made ;  and  in  some  instances,  where 
records  were  wanting,  new  levelings  have  been  ordered  and 
the  r^ults  transmitted. 

Short  headings  are  prefixed  to  the  records,  stating  place, 
date  and  authority ;  and  foot  notes  .appended  to  them, 
stating  difficulties  of  adjustment,  incongruities,  or  doubts. 

That  a  work  of  this  nature  should  have  the  advantage  of 
first  publication  in  the  transactions  of  the  oldest  Scientific 
Society  of  America,  whose  first  President  was  Benjamin 
Franklin,  and  whose  hall  stands  side  by  side  with  the 
ancient  Capitol  of  the  United  States,  is  my  reason  for 
asking  that  this  first  systematic  attempt  on  a  large  scale  to 
render  permanent  and  useful  to  all  engineers  and  surveyors 
the  scattered  and  perishable  records  of  heights  above  sea- 
level  of  several  tfiousand  points  in  our  valleys  and  on  our 
mountains  should  be  accepted  by  the  Society. 

It  must  be  understood,  however,  that  these  lists  require 
thorough  re-axamination  and  correction  before  they  can  he 
adopted  as  constants  of  science  for  the  future.  There  are 
considerable  difficulties  yet  to  be  encountered  by  such  as 
undertake  to  harmonise  the  data  of  our  railway  surveys. 
Indeed,  considering  the  imperfect  way  in  which  such  surveys 
are  necessarily  made, — the  accumulation  of  errors  of  instru- 
mentation and  personal  equation  along  every  long  spirit- 
level  line, — the  uncertainty  even  of  the  tide-level  datum  at 
every  head  of  tide, — the  freqoent  lack  of  notes  stating 
whether  railway  levels  cross  each  other  on  grade,  or  not, — 
and  the  not  uncommon  fact  that,  after  location-surveys  have 
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been  made,  the  road-bedB  have  been  tempered  op,  or  down, 
to  suit  convenience,  and  iio  record  oi  the  fact  been  kept,  ex- 
cept in  the  memory  of  some  division  engineer  no  longer  in 
the  employ  of  the  Company, — it  is  eurprisiog  that  the  errors 
of  terminal  or  crossing  adjustment  are  bo  few  and  small/ 
But  to  render  the  record  perfect  all  such  errors,  however 
few  and  small,  must  be  eliminated ;  and  this  can  only 
be  accomplished  by  a  zealous  interest  taken  in  the  subject 
by  resident  engineers  ;  who  are  therefore  earnestly  requested 
to  co-operate  to  this  end. 

Geologiets  are  dependent  for  the  goodness  of  their  field- 
work  on  accurate  hase-Iine  levels.  And  it  is  to  be  hoped 
that  a  complete  exhibition  of  the  surface  contour  of  Penn- 
sylvania will  sooner  or  later  be  obtained  from  a  collation  of 
the  thousands  of  transit-lines  and  barometer-lines  now  in 
progress  in  all  the  districts  occupied  by  the  Assistant  Geolo- 
gists of  the  Survey.  All  their  lines  of  levels  are,  however, 
based  on  the  railroad  records,  and  the  publication  of  these  in 
a  corrected  form  is  a  necessary  prelinLinary  step. 

If  movements  are  still  taking  place  in  the  crust  of  the 
earth, — and  the  frequent  occurrence  of  slight  earthquake 
shocks,  in  all  the  States  of  the  Union,  seems  to  speak  in 
favor  of  the  supposition, — physical  philosophers  are  peculiarly 
interested  in  an  early  establishment  of  a  universal  hypeo- 
metrical  record.  From  this  point  of  view,  also,  it  would  seem 
especially  germain  to  the  origin  and  history  of  the  American 
Philosophical  Society  to  initiate  such  a  record. 

The  net-work  of  Surveys  which  cover  Pennsylvania 
may  be  divided  into  nine  systems : 

1.  The  Pennsylvania  Central  east  and  west  system,  from 
Trenton  through  Philadelphia,  Harrisburg,  Altoona,  Pitts- 
burgh, to  Steubenville,  and  Youngstown,  in  Ohio ;  with 
numerous  longer  or  shorter  side  branches. 

2.  The  Reading  Railroad  northwest  and  southeast  system, 
with  many  short  branches  in  the  Schuylkill  Anthracite  Field, 
and  through  the  countiy  in  front  of  it  between  the  Delaware 
and  Susquehanna  Rivers.    It  has  been  extended  also  to  the 
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wfttere  of  the  Upper  Susquehanna,  and  will  penetrate  into 
New  York  State. 

S.  The  North  Pennsylvania  north  and  south  syatera,  with 
numerouB  branches  in  the  Lehigh  and  Witkeebarre  Anthra- 
cite Fielda,  in  connection  with  the  two  Lehigh  Valley  Rail- 
roads, extending  into  the  State  of  New  York. 

4.  The  Northern  Central  north  and  south  system,  extend- 
ing from  Baltimore,  in  Maryland,  to  Elmira,  in  New  York, 
with  several  short  branches. 

5.  The  Philadelphia  and  Erie  northwest  system,  with 
important  branches  crossing  to  the  All^hany  River,  and 
into  the  State  of  New  York. 

6.  The  Alleghany  River  north  and  south  system,  from 
Pittsburgh  to  the  Oil  Region,  and  Buffalo  in  New  York. 

7.  The  Baltimore  and  Ohio  system,  with  its  Connellsville 
branch  to  Pittsburgh,  and  its  short  coal  and  coke  branch. 

8.  The  Beaver  River  system,  north  and  south,  along  the 
western  margin  of  the  State. 

9.  The  Philadelphia,  Wilmington  and  Baltimore  south- 
west system. 

The  following  tables  are  arranged  in  the  above  order,  and 
will  explain  themselves : 


I.    The  Pennsylvania  R.  R.  Ststem. 
I.  PtJiruyhania  Bailroad. 

Note.— The  elevations  at  the  varioui 
road,  were  copied  rrom  the  Engineer!'  c 
■on,  Ita  Con  salting:  Engineer. 

The  datura,  or  Imee  of  levels,  la  ordinary  high-water  In  Schuylkill  River. 
This  datum,  according  to  Mr.  James  T.  Qardeaer's  determination,  Is  fl.SIS  feel.* 
above  mean  surraceofllie  Atlantic  Ocean.  ThtteT  Jtelan  added  fa  the  *rrond 
column.  Decimal  parts  of  afoot  do  not  occur  In  these  llaU.  When  below  .5 
they  have  been  omitted;  when  more  than  .Sa  whole  number  has  been  sabstl- 

•  Permanent  IT.  B.  Coast  Survey  granite  bench  at  Oloucester  Perry.N.  J.,  oppo- 
site Philadelphia,  la  8.10  above  Mean  Tide  Rarltan  Buy,  or  Moan  Ocean  level. 
Mean  Tide  Delawiire  River  — H.10—4.TGl—S.Mtf.  Philadelphia  City  Surveyor's 
datura r  8.10 -0,«sa- 8.732.  Pennaylvanla  R.  R.  Bngliieer''a  datura:  8.10  — 1.819 
High  tide,  0.013. 
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High  Tide 
Phllad'o. 

'-•%SF' 

Philadelphift.  Market  Street 

25 

27 

38 

44 

M 
108 
13S 
214 
240 
278 
808 
862 
400 
868 
423 
423 
408 
894 
898 
488 
527 
G8«   • 
689 
483 
44» 
404 
381 
248 
259 
291 
808 
852 
373 
387 
478 
482 
B30 
651 
493 
484 
S66 
653 
461 
397 
375 
878 
878 
352 

82 

84 

40 

61 
101 
110 
148 
221 
347 
885 
315 
359 
416 
895 
430 
480 
409 
401 
405 
4B5 
684 
643 
846 
490 
458 
411 
388 
2.59 
266 
298 
813 
859 
380 
394 

483      . 
489 
537 
558 
600 
491 
573 
639 

Merion 

Ardmore 

Bryn  Hawr 

Villa  Novft 

Paoli 

Malvern 

E.  B.  &W.  R.  R.    Bee  Tab.  II.... 

C«D 

Pomeroy.  P.  &  D.  R.  B.  Tab.  III. 

Summit  t 

Bird  in  Hand 

359 

*  Intenectlon  ot  Wayueeburg  Bra 
t  Weal  or  FarkesburK. 
i  EaBtorOapStatloQ. 

PROO.  AXER.  PBIL08.  BOO.  XVI 
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Lsncaeler  % 

DUlerrilleJnnction  I 

Rohrcratown  g 

Hountville 

ColumbiA 

Chiquies r 

HariettB 

Shocks  Mill 

Bainbridge 

Collins 

MiddletnwD  Junction  (a).  , 
Landi8v'eR.&C.R.R.(i).Tab.LVII 

SaluD^  

Chiquies  Bridge 

Mount  Joj  (e) 

Springyille 

Reama 

Tunnel  

Elizabeth  town 

Conewago 

Middlctown 

Bighspire 

Harrisburg* 

SuBquehanna 

Busquehanna  Bridge 

MwTBvllle 

N.  C.  R.  R.  Crossing  f  Tab. 

Duncannon  

Aqneduct 

Bailya 

Newport 

Uillerstown 

Thompeontotrn 

Tuscarora  T[ 

Mentco  

Perryville 

Mifflin 

Black  Log 

Biilera  

Lewisiown 

M.  &C.  C.  R.  R.  Crossingll  Tab.V. 
OranTllle  

{Bench  Mark  onStone  > 

I  Janet  I  on  of  Colombia  Branch,  a 

I  On  Columbia  Brancb. 

(a)  Junction  or  Columbia  Branch. 

(b)  Readlngand  Columbia  H.  R.  CroMlng, 

(c)  Eaal  side  or  R.  R.  Hotel. 
•  West  line  of  depot  3I».SI.    Curb  Btona  at 

line  or  Lebanon  Valley  Depot  315..^    Weat  11 
t  Northern  Central  R.  R.  Crossing. 

I  Bench  Hark  on  top  or  Stone  roandatlon  west  cc 

II  Junction  at  Mltflln  and  Centre  County  R.  R. 


it  Water  Station  I21.4I. 
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Anderson's 

Anderson's.   WaUr  Station 

McVeylown 

Man&yunk 

Vineyard  

Newton  Hamilton 

Mount  Union,  g  B.  B.  T.  Tftb.Vri. 

Jacbstown 

Mapleton 

Mill  Creek 

Huntingdon"  H.&B.T.Tab.VIII. 

Warrior  Ridge 

Petersbui^ 

Sherman's  Bridge  f 

Barre  Forge  

Tnnnel  t 

Spruce  Creek 

Union  Furnace 

Birmingham 

Tyrone  Water  Station 

Tyrone  R.R.  Tables  XIII.  XIV.  XV. 

Tipton 

Fotloria 

Bells  MillB  R.  B.    Table  XVUI. . . 

Elizabetji  Furnace 

Blair  Furnace 

Alioona  |  RB.TablesXIX-SXIII 

Elttanning 

Hardocks 

Alligrippus 

Bennington  Fnmace 

Tnnnel  If 

Gallitzin 

CresBon  C«)  E.&C.R.R. Tab. XXIV. 

Lillys  

Portage 

Wiimore 

Summit  (i) 

Summerhill 

South  Fork 

Viaduct  CO 


1022 
1063 
1073- 
1107 
1171 
1587 
1619 
1&18 
3081 
2119 
21&4 
2010 


iseo 

H77 
144d 


1060 
1078 
11 U 
1178 


S126 
2161 
2017 

1S87 
167S 
1687 
15S» 
1667 
1486 
1466 


IJuncllon  ofEnat  Broad  Top  R.  R.  (narrow  kubkb]. 

*  West  line  of  ticket  ofHce,  crosatng  south  track  west  to  Huntingdon  &  Broai) 
Top  R.  «13.9. 

t  Bencb  Mark  on  weet  end  or  bridge. 

t  West  end  of  Spruce  Creek  Tunnel. 

I  West  line  of  ticket  office  im.  B.  H.  (Bencb  Mark)  aoutb-west  corner,  top 
■lep  front  door  of  ticket  office  IIT^ 

1 B.  M.  Bt  east  end  of  Tunnel,  on  rougb  part  or  flrst  courie  or  atone  above 
Ibundatlon. 

(a)S«ltcb  to  Ebensborgh  and  Cresaon  R.  R.  SOSl. 

<fr)  Pringlea  point. 

(c)  Bench  Hark  on  It.  W.  corner  weitend  of  coping. 
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STATIONS, 


Hineral  Point 

CoDemaugb 

Jobnstown 

Sandy  Hollow 

Conemaugh  FuniAce  

Nineveh  

New  FloreiK» 

BoustoDB  

Lockport 

Bolirar 

Blaireville  Junction  •    Tab.  XXV. 

Hillside 

MiUwood  

Lindorfi'a  Summit 

Beattj's 

Kearney's  t 

Shanghai 

Carr'8  Tunnel  t 

George's 

Qreen8burg|8.W.P.RR.Tab.XXX. 

McGrau'B  Tunnel  § 

Radebauglis .' 

Grapevine  

Hanor 

Shallon 

Irwin'e.   Y.  R.  R      Table  XXXI. 

liarimer's 

Carpenter's 

Stewart's 

Wall's 

Springhill 

Turtle  Creek 

Oak  mil 

Brinton's  

Braddock's 

Copeland  

Hawkins' 

Swiss  Vale 

Edgewood 

'Wilkinsburg 

Brustiton  


1407 
1216 
1177 
J186 


1049 
1047 
1026 
1106 
1123 
1148 

lies 

1178 


1041 
116« 
1201 
1199 
1084 
1156 
1148 
1052 


1414 
122S 
1184 
1143 
1185 
1141 
107S 
1066 
1054 
1038 
1113 
1129 
1155 
1I7B 
1185 
1093 
1006 
1078 
1048 
1178 
1208 
1206 
1001 
1163 
1150 


915 


■  Interaectlon  of  BUlreviile  and  Indiana  Branch  of  Pa.  R.  B-  with  main 
t  Bogora'  Saramll  1201.8, 
t  Esat  Ace  orTunnel. 

I  B.  M.  eut  race  or  Qraaniburg  Tunnel  on  top  of  rough  part  of  ■eeoud  co 
from  bottom  'It'  Itm.SL 
i  Wait  (acs  of  tnonel. 
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//.  Satl  Brandyviina  Bailroai. 

NoTB.— The  leveU  on  the  Efl«t  Brandywlne  aad  Warneaburs  H.  R.  were 
rurnlihed  by  Mr.  W,  H,  WIIboq,  Consulting  Engineer  of  the  PennBylviuila  R.R, 

The  (latum,  or  base  of  le Tele  Is  ordinary  high  water  Id  Scbuyllilll  River, 
Pbllsdelphla.  Thererore  7  Jtet  are  added  in  the  tecond  column  to  reduet  to  mtan 
tide  fn  the  Atlantic  Ocean. 


STATIONS, 


DowningtowoTennintiB.  t  Table  I. 

Bhelmetrs 

Dowtin  sForge 

Dorian's 

Keed'a  Road 

Brooklyn 

Coroog's  

SpiinsUin   

BamestowD  

Lewis  Mills 

Cupola  

ForreBt 

Dampmsn's 

W.  &  R.  R.  R.  t  Table  LVI. 

BachaoaD'a 

Lancaster  Pike 

Wayneshurg 

End  of  Track 


•  Went  (Hce  or  Union  FoiwenKer  Depot,  eaat  Hide  of  Wayne  fttntlon  734.5.  Eait 
■Ide  ol  Irwin  street  7S9.T.  Eaal  side  ot  Duqnesne  street  depot  T£i.i.  Bench 
Mark  at  Toot  or  lamp  poet  south  aide  of  Liberty  street,  Intersection  with 
Water  itreet72LZ7. 

Beneb  Mark  on  south  side  of  base  ring,  of  Are  plug,  north  side  o(  Feon 
street.  InteraecClon  with  Water  ilreet,  719. 
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in.  Fttuughania  and  Delaware  B.  R. 

Note.— The  elevnlloDB  on  the  Pen  nay  Ivan  la  and  Delaware  BallroBd  were 
obtained  In  theoOtceD(  Mr.  Oeorge  W.  LeuITer,  C.  B.,  or  Pb  Uadelphla. 

At  Pomeror  station,  43  miles  of  Pblladelpbla.  this  road  Joloi  tbe  PeniiBj4- 
vantaR.R.  Mr.  Lenffbr  roakea  tblB  potnt  472.9;  Hr.  Wllw>ii  «a.(»».  To  Mr. 
Leoffer'B  levels  In  tbe  flrat  column  are  therefore  added  8  feet  to  accord  with  tbe 
P.  R.R.  IIM.  and  ao  additional  Tteet  to  reduce  to  mean  Atlantic  tide  leveL 


BTATIONB. 


Pomorey  Jnnction  •  Table  I. 

Doe  Run  

Piwe^r'a  Summit 

Peonock's  Summit 

ATondale  ••  Table 

Newark  f 

Delaware  R.  R.  Croeaing  X 

Delaware  City J. 


371.6 
108 
76.2 


IV.   York  Branch  P.  R.  B. 


The  levels  on  the  York  Branch  of  tbe  Pennsylvania  K.  R.  were  copied  team 
the  prollle  In  tbe  office  of  the  P.  R.  R.  at  PhtladelphU. 

Id  aocordance  with  Instructions  at  Mr.  W.  H.  Wilson,  8'  was  added  to  each 
elevation,  as  shown  on  the  profllo.  In  order  to  agree  witb  the  level  of  Columbia 
aooordtng  to  Pu.  R.  R. :  andalsoT  Rset  to  reduce  to  mean  Ocean  level. 


STATIONS. 


Columbia  €  Table  I. 

Wrightsville 

Creitz  Creek  | 

Hellam 

Helatand's 

York  (N.  Central  R.  R.)    Tab. 


•Junction  wIthFennsylvanlaR.B.atPomeroy  Station.  13(12.21)  miles  west 
ot  FhUadelphla. 
••  Crossing  the  Philadelphia  and  Baltimore  Central  R.  B. 
t  Crossing  of  the  Delaware  Railway  Line. 

X  Crosclng  or  the  Philadelphia,  Wilmington  and  Baltimore  R.  R. 
{Junction  with  the  Columbia  Branch  of  the  Pa.  R.  R. 
I  Benoh  mark  on  east  end  of  coping  girder  of  bridge  No.  3,  over  road  and 
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r.    Jfifiia  aitd  Ctntn  Co.  U.  J 


Tbe  levels  of  tbe  Mifflin  and  Centre  Co.  Ballrood  were  copied  rrom  a  prollle 
In  the  office  of  the  PeDnsylvanlu  R.  It.  Co.,  at  Ptillailelplila,  rarolBhed  by  Ur, 
W.  H.  Wilson.  Contiiltlnfc  l::nR)DOer,  Pennnylviuila  R.  R. 

The  datum  l9  that  of  the  PenniiylvaDia  U.  R.,T/ee<add«<l,  to  reduce  to  meui 
AtlaDtlc  level.  In  the  Becond  column. 


BTATIONS. 


AboveTlde.    Ocean  Level. 


LeniBtown  Junction*. . 

ReedBVllie 

Honey  Creek. . 
Nagney. 


Nagney. . 
Milroyf .  ■ 


VJ.    Sunburp  and  Ltviilonn  B.  B. 
NoTB.—N'o  records  or  this  road  could  be  obtained. 

Tn.     EfMl  Broad  Top  Narroa  Gauge  B.  B. 
The  levels  on  tbe  East  Brood  Top  R.  B.  (3  foot  gauge),  were  copied  (Vom  a  pro- 
Ble  In  tbe  office  of  the  Company,  at  Orblsonla.  by  permlsilon  o(  Mr.  A.  W. 
Blm*,  Superintendent. 

Tbe  datum  of  the  proflle  li  all  assamed  elevation,  and  has  been  reduced  to 
tide  level  by  reference  to  the  Pennsylvania  R.  R.  grade  at  Mount  Union,  tBD', 
with  T  added  to  rednce  to  mean  Atlantic  Ocean  level. 


ePTATlONS. 

Assumed 
Datum. 

0,^  L.,.,. 

8io.es 

828 
773.60 
784.94 
811.24 
883.74 
837.62 
»22.2a 
939.8.1 
994.70 
1828.90 

597 
615 
»0 
573 
S98 
«69 
634 
709 
717 
781 
1114 
1333 
1359 
1.528 
l-Ml 
17115 
1785 
1817 

Cole's  Station 

Cook'a  Mill 

Cook's  Station 

Coal  OpenlngB 

Robertsdaltf 

End  of  Road  § 

1572.06 
1741.28 
1754.34 
1978.10 
1998.70 
2030.03 

•  Wttb  tbe  Pennsylvania  R.  R.  near  tbe  Lewlstown  Station.   Table  L 
tTermlnus  In  tbe  KIshlcoqullHs  Valle]-.   This  survey  baa  been  extended 
through  the  Seven  MonntalnH  to  Bellefnnte. 
t  East  Broad  Top  B.  R.  connects  with  Pennsylvania  R.  R.  at  Mount  Union. 
I  On  tbe  plateau  oC  the  Broad  Top  Mountain  In  Huntingdon  Connty. 
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VIII.     Bvntingdon  and  Broad  Top  Ji.  B. 
The  levplB  on  the  Huntlngtion  and  BrnHd  Top  It.  R,  and  lu  Brai 

furnlsbed  by  Mr.  John  Fullon.  Oeneral  Mlnlog  Engineer  o 
Works  at  Juhngtawn.  Pa. 

The  dKtuin  Is  0  at  grade  on  the  Pennaylvaiiln  R,  R.  atHuatlngdun. 
6U'  are  added, +  T',  lo  reduce  all  to  menu  Atlantic  Woean  level. 

This  road  hog  three  coal  branchOB  up  the  three  streaniB  which  c 
Broad  Top  Coal  Region.  It  originally  itapp^id  at  Kverelt;  but  lias  I 
tlnued  to  Bedford  and  Bridgeport  under  the  name  o(  Uie  BedfurU  an< 
port  Etallroad.    Table  IX. 

The  elevations  on  the  Bedrord  and  Bridgeport  R.  R.  were  furnished 
M.  PrevoHt,  SuperlDtendent  of  the  Bedford  Division  of  the  Pcnnsylvt 

The  datum  0  of  this  rood  wasat  gradeof  the  PonnnyJvanla  R.  R  al 
don;  which  Mr  Prevostcalled  Oil);  while  Mr.  Wllsou  calls  It  814.  ' 
ence  of  4  feet  has  therefore,  In  the  2d  column,  been  added  to  Mr 
flgures.  lo  make  them  agree  vlth  Mr.  Wilson's  (Igures,  along  the 
The  regular?  feet  addition  has  also  been  made  In  the  second  columi 
to  mean  Atlantic  Ocean  level. 


by  Mr.  S. 

inln  R.  K. 
HuntlDH- 
he  dlCfer- 
PrevoBl'B 


STATIONS. 

""H"'- 

Ocean  Level. 

000 
58.2 

127.3 

im.a 

250.a 

2«7.« 

300 

253 

210.3 

228 

243.6 

2T7.8 

326.3 

487.3 

475.3 

618.3 

407  3 

Everett 

lllS 

JX  Continued  a»  tke  Bedford  and  Bridgeport  R.  R. 


Mount  Dallas (above  tide)  1046 

Cove  Creek 1026 

LuUville 1038 

Bedford 1053 

Wolfsburg  Summil 1111 

Napier 1101 

Mann'B  Choice 1120 

Buffalo  Summit 1340 

Fosailville 1084 

Bridgeport  (n) 923 

Maryland  State  Line  (ft) 637 

{a)  Not  the  Bridgeport  of  Clearfield  County  In  Table  XIV. 

(b)  Contlnaed  as  Baltimore.  ConnellsvlUe  A  Pittsburgh  R.  R.  Branch  ol 
Baltimore  end  Ohio  R.  B. 
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X  SAovp't  Ran  BraTtch  of  H.  ^  B.  T.  R.  R. 


Sutton  (as  above). 

Co&lmoaC 

Cmwfoitl 

Old  M.  P 

No.  8.  Mine 

Bamet  Mine 

Dadlej  Station 

BUir'sMine 

Moredalc 

Water  Stftlion 

End  of  Track 


48B.S 

1110 

630.8 

1243 

662  7 

1284 

784.5 

1405 

767 

1388 

803.6 

1435 

815.3 

1488 

1058.7 

1680 

1088 

1708 

1340.2 

1801 

ST.  Six  Mile  fian  Branch  of  H.  ft-  B.  T.  R.  i 


348.6 

340.9 

Q05.3 

573 

758 

795 

Xn.  Bandy  Bun  Branch  of  B.  fr  B.  T.  R.  B. 


XIII.  LtviiibUTg,  Centre  and  Spntet  Creek!  B.  B. 

IfaTB.— The  levels  on  Che  Leirlaburg  Centre  and  Spruce  Crock  R.  R.  were  tat- 
nlshed  by  Mr.  Goorgc  W.  LeutT?r,  Chler  Englneor.  Mr.  Leuffer  Boys,  '■  I  will 
remark  thBl  mnoy  of  tbe  Stations  have,  as  yet,  not  been  lucnteil.  The  tide 
levels  are  baned  upon  a  level  furnliihed  by  A.  B.  Starr.  B^q..  Engineer  of  P.  A  E, 
K.  R.,  of  a  point  In  abutment  of  Chllesquaque  Brldse(of  P.  A  E.  H.  R.),  unit  this 
agrees  Bn  closely  with  the  level  of  tide,  as  slated  In  printed  table  or  Fennsyl- 
vanta  R.  R,  Co..orTyroneClty,that  lam  Inclined  to  rely  upon  the  levels  I  now 

The  flrst  oolumn.  then,  gives  the  (IgureHnr  Mr.  Leuffer. 

The  second  column  has  T  feet  added  to  Mr.  LeafTer'B  fl[ureii,  on  the  Hupposl- 
tlon  that  his  datum  la  Pennsylvania  R.  R.  datum  of  high  water  at  the  Schuyl- 
kill Bridie. 

The  third  col nmn  has  S  feet  added  (In  addition,  —  15  feet  In  ell)  to  agree  with 
the  final  mean  Atlantic  Ocean  level  oHalgned  to  Tyrone,  In  tbe  Pemisylvanla 
B.R.IIst,  No.  I. 


FROC.  AUEB.  1 


1.  BOC.  1 


I.  97.  J 
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p.  &  E.  R.K.  JnDction(a) 

LewUburg. 

Biehl 

Vicksburg 

Mifflinburg 

HillmoDt 

LaurellOD 

Tunnel  (*) 

Fowler's 

Beover  Dam  Tunnel 

Caburn  (e) 

Bucliannon  (,d) 

DuscaD 

Centre  Hnll 

Summit  (e) 

LemoDt  (/)...   

Kelly  (J) 

Pinegrove 

Shugttrta 

Lyon  (Penna.  Furnace). 

Guyer(A) 

Lowrie(0 

Miller  (}) 

Tyrone  (t> (I) 


1096 
1321 
1116 

iwm 
iia» 

1094 
1050 


1006 
1018 
1051 
1070 
1264 


1123 
1066 
1136 
1101 


1014 
1026 
1090 
1078 
1272 
1290 
10U2 

nil 

1236 
llSl 
1074 
1144 
1109 
1070 


XIV.  Tyrone  and  Cleatfitld  R  B. 

Tbe  eleT&tloD*  on  the  Tyrone  and  Clenmeld  B.  R.  irers  copied  from  t,  pro- 
Hie  Id  IheoOlce  of  the  PenDBflvsnla  R.  R.  Co.  In  Phlladetphla.  The  datnmli 
a  point  MK  uelow  Tyrone,  or  a«  it  appears  on  Ihe  proSle  elevntlon  at  Tyrone 
->-  8W.  Mr.  W.  H.  Wilson  Is  suthorlly  for  addlnfc  ttK  to  each  elevation  as  sbonn 
9n  the  prodle. 

In  LbeBeooDd  eolumnieven  reet  are  added  to  reduoe  to  mean  Allan  tie  Ocaaa 


•  High  tl 


e.  Hchuylklll  River,  at  PblladelphlaT 
:he  Lewleburgend. 
I  Adjusted  to  Ihe  Pennsylvania  R,  R.  record  at  tbe  Tyrone  end. 

(a)  Junetlon  with  Philadelphia  and  Erie  R.  R 

(b)  Throngli  Poddy's  Mountain. 

(c)  Forka  of  Penni  Creek. 
<<t)  Mouth  or  Muddy  Bun. 

(()  Summit  or  Pen  n 'a  Valley,  Head  or  Penn'i  Greek,  and  Head  ofSprloc 
Crock,  which  enters  Said  EbrIb  Creek  after  passing  Bellefonte. 
{/)  End  of  NItlany  Mountain. 
Ig)  t^tate  Atfleullnral  College. 
(A>  Uelf  Moon  Gap. 
(i)  At  Warrior's  Mark. 
<J)  Logan's  Run. 
(fc)  L.C.  ABp.Cr.R,  B.  here  eonnecU  with  the  PenasylvanlsR.R. 
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AboveTlde.   Ocean  Level. 


Tyrone  (PennsylvMiia  B.  B.)-.(I) 
Bald  Eagle  R,  R.  Junction. . . 

VfinBcojoc 

Qardnera 

Ht.  Pleasant 

Emigh's  Sumnut  (a) 

8ani&  Ridge 

Powelton 

Osceola  Branch  R.  R 

Danbar. 

Uoshannon  Creek 

Btelner's  Hill 

Pbilipeburg 

Bine  Ball 

Shimmels 

Wallacetown 

Turner's  Summit. 

Moravian  Run 

Roes'  Suramlt 

Smael's  Summit. 

Camp  Hummel 

BIgler 

Woodland 

Roaring  Run 

LeonaM's  Point 

Clearfield  Creek 

Sharon's  Run 

LiberlT  Spring 

Cl«aifleld 

Ooodfellow's  Bridge 

Spademan's  Blufi 

SuBquebanna  River 

Hog  Back 

Hartsbom's  Run 

Curwensville 

Anderson's  Creek  (i) 

Anderson's  Creek  (c) 

Bridgeport  (d) 


1410 
IBfll 
1767 
3033 
1915 
1791 
1481 
1446 
1448 
1431 
14IS 
1618 
10S4 
1675 
1785 
17S1 
1T44 
1709 
1748 
lOSH 

1«!1 

1420 
1290 
1188 
1105 
1006 
1006 
1108 
1110 
1117 
1110 
1135 
1184 
1144 
1159 


1417 

isoe 

1774 
2040 
1033 
1798 
1488 
1493 
1450 
1428 
1433 
1530 
1641 
1683 
1743 
1788 
1751 
1716 
1750 
1663 
1473 
1437 
1806 
1140 
1113 
1108 
1108 
1110 
1117 
1124 
1126 
1133 
1141 

lis: 

116?  < 
1190 


XF.  Bald  Eagle  Vallty  B.  fl. 


TbeelevatloneoD  the  Bald  E^le  Valley  R.  R.  were  copied  from  a  prollle  In 
tbe  offlee  of  the  Penniylvanla  R  H.  Companr,  at  Philadelphia.  The  datum  Is 
the  tame  BB  that  or  the  P.  R.  R. 

In  the  second  colamn  seven  reet  are  added  to  reduce  to  mean  Atlantic  Ocean 
LeveU 


(a)  AllcBheoy  Mountain  Summit, 
(ft)  Fi™t  CroMlng. 

(c)  Second  Cronlni. 

(d]  Not  the  Bridgeport  or  Bedford 


County  In  Table  IX. 
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STATIONS. 

Above  Tide. 

Ocean  Level. 

900 
888 
1*21 
623 
940 
1051 
106S 
1108 
lOBO 
1000 
917 
905 
844 
794 
775 
715 
693 
«64 
«44 
655 
658 
672 
628 
607 
506 
S48 

z 

928 
930 
847 
1058 
1073 
1110 
1057 
1007 
924 
913 
851 
801 
782 
723 
700 
671 
661 
662 
065 
679 
685 
614 
678 
65S 

Little  B.  E.  Creek 

Bald  Eagle 

Summit !v;..;.;;::;::;:::: 

yUiiha 

SnowShw  B.B (XVI) 

MIle«burg (XVIl) 

Mount  Eagle 

Lock  Haven  Junction  (ft) 

(a)  Main  Street. 

(b)  Janctlon  vlth  the  Philadelphia  and  Erta  R 

XVI.  BeiUfanU  and  Snoa 

Sommervllle.  Resident  Engineer.    The  datam 
ILR. 

In  the  (econd  column  Beven  feet  are  added 
Ocean  Level. 

a. 
BKot  B.  B. 

1  that  of  the  FennaylvanU 
to   reduce  to  mean   Atlantic 

STATIONa 

Above  Tide. 

Ocean  Level. 

Bellefoote (XVIl) 

Bald  EaglfrR.  R.  Junction.. (SV) 

737 
715 
1018 
1728 
1543 
1S02 
1505 

744 
732 
lOM 
1736 
1540 
1590 
1673 
1606 

{b)  r^evelf^  water  In  Beach  Creek. 

(c)  Level  of  roll  over  the  water. 

(d)  Middle  coal  bed  at  the  Compan 

Coal  Hill. 
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XVII.  StUefonU  Branch. 

The  levels  on  the  Bellelbote  Branch  irere  copied  rrom  a  praflle  In  the  oOlce 
of  (he  Peunsrlvanla  R.  R.  Company,  at  Philadelphia,  and  have  the  datum  of 
the  P.  R.  B.  to  whloh  are  added  seven  feet  to  reduce  to  mean  Allantlo  Ocean 
Level,  In  the  second  colamn. 


MfleBburg  (a) <XY) 

B.  B.  V.  Plank  Boad 

Belletonto (XYI) 


XVm.  BM'i  Gap  {If.  O.)  B.R. 

The  elevatlonii  on  the  Bell'B  Oap  Narrow  Oauge  R.  R.  (3  feet)  were  fUrntshed 
by  Mr.  Jos.  Ramaey,  Jr.,  BuperlDtendent. 

The  datum  for  the  llrst  oolumn  U  0  at  Pennaylvanla  R.  R.  Erode  at  Bell'a 
HIIU  Station.  To  which  are  added  1063'  from  Table  I  for  the  aecond  aoluinn, 
and  7' for  the  third  column,  to  reduce  to  mean  Atlantic  Ocean  Level. 


bt™»,. 

Bel1> 
MllU.t 

Corrected 

Ocean  Level. 

Bell's  Mills  Junction  (I). 

0 

183 

oBi.e 

854.6 
1107.4 
1119.7 
.1340.6 

1048 
935 
797 
S83 

352.3 
883? 

1068 
1215 
1633 
1908 
2160 
3173 
3284 
3116 
3101 
1988 
1850 
1636 
1667 
1727 
1406 
1476 
1415 

1060 
1322 
1642 
1915 
3187 
3180 
2301 
2128 
3108 
1906 
1857 
1643 
1674 
1734 
1412 
1483 
1422 

Lloyd's  Junction  (a)... 
Llojd'a  Station  

rive  Foot  C(»l(c) 

Three  Foot  Coal 

Five  Foot  Coal  

Van0micr'8(0 

Three  Foot  Coal 

Fallen  Timber  

(a)  jQQCtlon  with  the  Bald  Eagle  Valley  B.  R. 

(a)  Elevation  of  S  foot  coat  bed  at  the  mouth  of  gangway. 

(6)  Allegheny  Mountain.    Bench  Mark,  Summit  of  Moantaln. 
(e)  Level  of  the  6  foot  coal  bed  under  the  Bench  Mark, 
(d)  Elevation  at  this  point  of  the  3'  vein,  ISO!- ;  of  the  5'  vein,  ITZT'. 
ft)  Elevation  of  Water  In  Ciearfteld  Creek.    The  elevation  of  the  3*  vein  here  Is 
IITS. 
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XIX.  SeUOayAwg  Branch  P.  R.  R. 

Tbe  levels  an  the  Hollldayiburg  Branch  of  the  Pennsylvuils  R.B.  were  copied 
from  a  profile  in  the  office  of  tbe  F.  R.  R.  CompBtijr,  at  Philadelphia. 
Tbe  daluni  belDg  mean  high  tide  at  the  Schuylkill  Bridge,  seven  feet  ore  added 
In  the  gecond  column  to  reduce  tbe  mean  Atlantic  Ooean  Level. 


STATIONS. 

AboveTlde 

Ocean  Level. 

Altoona  (Penusylvuiia  R.  R.}..(I) 

1178 
1145 
1088 
1009 
»83 
946 
937 

1179        1 

900         < 

Hollidaysburg (XX) 

End  of  Line  (a) 

958        j 
944       • 

I  station  marked  HolUdayaburg. 


XX  WiHianuburg  Branch  P.  R.  B. 

The  levels  on  the  Williamsburg  Branch,  the  Morrison's  Cove  Branch,  the 
Bloomtleld  Branch,  and  the  SprlngBeld  Branch  or  the  Pennsylvania  R.  B., 
were  copied  from  profiles  Id  the  office  of  the  Penosylvanla  R.  B.  Compcmy,  at 
Philadelphia. 

The  datum  being  mean  high  tide  at  the  Bcbuylklll  Bridge.  seTen  feet  are 
added  to  reduce  to  mean  Atlantic  Ocean  Level, 

The  Williamsburg  Branch  R.  R.  has  been  substituted  for  the  old  Btata  Canal, 
long  since  vacated,  from  Frankstoim  to  Williamsburg,  and  sbowi  the  CbJI  of 


le  Junl 


aRlvf 


STATIONS. 


OraTBport  (a) 

HolUdayaburg (XIX) 

Brush  Run 

Juniata  lliver  (b) 

ReeBe  SUtion 

Clapper's  Run 

Koofcr'sRun 

Juniata  River  (e)  

Pike  Ponda 

Flowing  Spring 

Springfield  R.R.  Janc.(<f)  (XXIII) 
WilUamaburg 


(a)  Bench  Mark  on  step  of  ladles'  waj 
940.80. 

(b)  Frankstown  or  Hain  Branch  of  tl 

(c)  Frankstown  or  Main  Branch  of  tl 

(d)  Springfield  Branch, 


Ing  room,  Qraysport  passenger  e 
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XSl.  Morrium'M  Com  Braneh  P.  J 


Hollidaysburg (XIS) 

Draw  Bridge 

Juniata  River  (_a) 

ReBcrvoir 

Catllsli  

Riddle's  Lane  

Brooks  Mill   

McKee'8  Gap  (/) 

Martha  Furnace 

Hammond'a 

Roaring  Spring  Junction..  (XXII) 

Erb'e  Sunimit 

Hartinsburg  Junction  

MartiTUburg 

Henrietta  Junction 

Hathew's  Summit 

Nlcodemua'  Summit 

Clover  Creek  

Henrietta  Ore  Bank 

End  of  Road  jg) 


1030 
1047 
1136 
1199 
1847 
1337 
1859 
1884 
1469 
1435 


Ocean  Level. 


1006 
108U 
1054 
1183 
1206 
13S4 
1344 
1866 
1391 
1473 


XXII.  Bhomflttd  Branch  P.  R.  B, 


STATIOKB. 

Above  Tide 

Roaring  apring  (A) 

..(XXI> 

1196 
1314 
1351 
1468 

1308 
1331 
1858 
1460 

Bloomfleld(0 

XXm.  Bpringfitld  Branch  P.  B.  S. 


BTATIONa 

Above  Tldn. 

Ocean  Level. 

WilllamBburg  R.  B.  June. 

.(XX) 

874 
061 
9«9 
1873 
1867 

881 
968 
1006 
1379 
1874 

8th  Mile  Post  O) 

ie)  Fr&nkBtown  Bnincbor  the  Juniata  River. 
{/)  Through  Dunnlng'B Mountain. 

(ir)  Iq  Lea tber  Ciscber  Cove,  the  souUiern  end  orMorrlHon's 
(ft)  Junction  or  thiB  branch  witb  Morn 
K)  Iron  Mines  anti  FurnacGB. 

U)  TbiH  R.  R.  ascends  rrom  tbe  Juniata  River  to  tbe  SprlngBeld  Ore  Mine*  Ir 
Canoe  Valley,  the  northeast  prolongation  of  Morrison's  Cove. 
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XXIV.  Ebtniburg  and  Crtnon  R.  B. 

The  etevatlonson  the  Ebemburg  Knd  CreuoD  Railroad  were  oopled  (torn  » 
proflie  In  theoHBoe  or  the  Pennsylvaala  R.  R.  Company,  Id  Pbil&delphla. 

The  datum  li  mean  high  water  at  the  Schuylkill  Bridge,  to  vihlch  are  added 
Revea  raet  tu  reduce  lo  mean  Atlantic  Ocean  Level. 


Above  Tide.  Ocean  Level. 


Creeson  R.  R.  JnnctioD  (a).  ...(I) 

Plank  Rood  CroBsins 

Lilly 

O'Hsrra 

Durbin  

Bander'B 

Bradley'a  

D»m(6) 

(a)  The  Junction  with  Pa.  R.  R. 
2031'  (2028). 
(6)  TbIelB  the  iBit  point  on  the  proQIe 


3015 
1937 
2019 

S116 
1960 

al  Creuon  WW  (201T')  but  n 
the  elevation  U  give 


XXV.  Slairnilh  and  Indiana  Branch  P.  R  R. 

The  elevations  on  the  Blalrsvllle  and  Indiana  Branch  of  the  Fonnsylvanta 
B.R.  were  taken  from  a  proflie  In  the  office  of  the  P.  R.  R.  Company,  al  Fhlla- 
delpblo. 

The  datum  Is  high  tide  Schuylkill  River,  at  the  Pblladelphln  Market  Street 
Bridge.  To  this  seven  feet  are  added  In  the  second  column  to  reduce  to  mean 
Atlantic  Ocean  Level. 


STATIONa 

Above  Tide. 

Ocean  Level. 

R.  R.  Junction  (a) (I) 

PennsylvaoU  Canal 

1104 
958 
970 
1004 
1090 
063 
056 
059 
1075 
1004 
1021 
1009 
1025 
1037 
1048 
1037 
1183 
1304 

1111 

965         ] 

Bwith's  Summit 

Wier'HRun  

1108 
970 
968 

1011 

Sh™.'::::;:;:::::;;:::: 

1083 

1055 

1044 

Indiana  Terminus 

1311         1 

(o)  with  the  Main  line  Pennsylv 

aula  R.  R.  c 

n  the  Bide  or  Cheatuut  Ridge, 

high  above  the  bed  of  the  river. 

(b)  With  the  Indiana  andBlelnvllle  Branch 

(c)  Market  Street  Station,  In  Blalravllte. 
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XXVI.  Wm  PtiM  S.  B. 

ThelevelHofthe  West  Peon  R.  tl.  were  copied  from  a  proQle  tn  tbe  offlee  of 
the  Pennaylvanlft  R.  R.  Company,  at  Phlladelphls. 

The  datum  1«  mean  high  tide  In  tbe  Schuylkill  River,  at  Pbllndelphls.  In 
the  Becond  oolumo  seven  reet  are  added  to  reduce  to  mean  Attaullc  Ocean 
Level. 

This  Railroad  follows  down  the  valley  of  tbe  Klsbklmlnltoa  from  BlBir«vlUe 
to  Freeport,  sometlmea  using  the  bed  of  the  old  Btate  CanaU 


STATIONS. 


re  Tide.   OeeBO  Level, 


Blaitsville  (a) XXV 

Livermore 

8alizbure(6)  

Fairbank'e  (e) XXVII 

North  West.  ''^'....'.'.'.ll'.W 

RooiinK  Run 

Apollo 

Townsend'a  Summit 

Grinder's 

Hill's  Mill 

A.  V.  B.  R.CroBsing  (d).... 

Freeport  (*>.... XXVIII 

Sligo. .., 

Natrona 

Tarentum 

Bailey's  Run  


meraville  

Falrview 

Rosa 

Sharpebui^  (/) 

Bennett's 

Duquesne  Borough 

Allegheny  City  (a) 

Allegheny  City  (ft) 

Allegheny  City  (0 

TenninuB  (j) T34 

(a)  Market  Street  BtatlOD,  Blalrsvllle. 
(ft)  Market  Street,  ealtibarg. 

{e)  Coal  R.  R.  bare  connecte,  see  next  table  XXVII. 
(rf)  CroBBlQg  Allegheny  Valley  R.  B. 
(c)  Second  Street,  Freeport. 
If)  Main  Street,  Sbarpsbarg. 
Ufi  Sycamore  Street.  Allegheny  City. 
(A)  CbeHtnut  Street,  Allegheny  City. 
(0  East  Latie,  AlleEhenj'  City. 

U)  Opposite  PI ttaburgb  and  connecting  with  the  Pittsburgh,  Fort  Wayne  and 
Chicago  R.  R.  lines. 

PBOC.  AHRB.  PHILOe.  SOC.  XVI.  87    K 
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XXVn.  Branch  of  W.  P.  R.  R. 


Tbe  levels  on  tbe  Branch  at  the  West  Peon  Railroad  rroni  FBlrbaok's  BUllon 
to  the  Coal  Mines  were  rurnlshed  by  Mr.  George  W.  Leuffer,  C.  B.  The  datum 
t  Is  nt  grade  of  W.  P.  R.  B..  Palrbank's  Station. 


STATIONa 

AWeT.de. 

Fftirbank's  Junction. . . . 

..XXVI 

nil 

1133 

938 
1118 
1140 

XXVIII.  BtitUr  Branch  W.  P.  R.  B. 

The  levels  on  the  Botler  Branch  Extension  of  the  West  Penn  R.  It.  were  fur- 
nished by  Mr,  Antes  Snyder,  Engineer,  Hprlngdale,  Altegbeny  Conn  ty.  Pa. 

Tkere  tj  an  unerplolnerf  differenee  o/  SO.S  /eel  between  the  Butler  Branch  R.  R. 
grade  and  tbe  West  Pens  B.  R.  grade  at  Freeport,  where  tbey  ought  to  be  tbe 


?f  down  2D)^ 


The  gecond  column  In  tbe  firat  table  gWeB  Mr,  Snyder 
/eel,  and  In  tbeaocond  table  Mr.  Crelgbton'i  levels  let  dov 

The  third  column  haa  seven  feet  added  to  reduce  to  i 
Level. 

The  datum  of  both  tables  Is  called  "  Mid  Tide"  at  Pbllodelphln,  which  would 
require  an  addition  of  only  3.310  feet  (instead  of  T)  to  his  original  Qgures.  Bee 
foot  note  on  page  M,  But  this  ■'  MId-Tldo"  may  be  a  mistake  for  the  "  Mean 
High  Tide"  of  Uie  Pennsylvania  B.  R.  Company's  datum  and  Is  so  taken. 


STATIONS. 

Mid  Tide 
Phllada. 

Freeport  June.  ...XXVI 

793.6 1 
792.5 
80S.6 
1056 
1201.5 
1355.5 
1835 
1344.  B 
1386.5 
1838 
1323.5 
1285.6 
1031 JS 

768 1 

768 

836 
1036.5 
1225 
1336 
1805.5 
1313 
1357 
1398.5 
1804 
1356 
1003 

770 

770 

848 
1084.5 
1282 
1233 
1313.5 
1322 
1264 
1306.S 
1801 
1268 
1009 

Butler A 

t  Levels  furnished  by  Ur.  Antes  Snyder. 

t  Elevation  on  profile  of  West  Penn  R.  B.  at  Freeport, 

I  West  of  Dllke's. 

I  East  of  Herman. 
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STATIONS. 

Mid  Tide 
Pblladft. 

2d  Column. 

Ocean   LstoI.  1 

Freeport  June. . . .  XXVI 

■root 

788 

884 

863 
1053 
1237 
1353 
1387 
12S5 
1318.50 

798  t 
7«1 
707 
885 
1035 
1300 
1326 
1310 
1258 
1291 
1361 
1003 

770         ! 

Delano 

1233 

BuUer. B 

1030 

1010 

XXIX.  LigonUr  YalUy  B.  R 
Tbe  levelH  od  the  LIgonler  Valley  R.  R.  were  copied  from  nolea  In  pOHeasloti 
or  Mr.  George  L.  Miller,  C.  E.,  Piltsburgb,  Pa.   Tbe  datum  Is  PennsrlvaiiU  ft. 
B.  at  Lalrobe.    To  wblcb  add  1144  for  high  tide  at  Philadelphia. 


STATIONS. 


Ligonier 

Mill  Creek (Surface  of  water) 

Coal  Pit  Run 

Scbriner's  Bun 

Turnpike  CrossiDg  (n) 

Batler  Milk  Falls  (6) 

Baker's  Saw  Mills  («) 

Liltle  Rock  Hollow 

Bie  Bock  Hollow. 

Eellog's  IIoUow 

Iron  Ore  (.d) 

Johnson's  Porice 

Dern'  "RaoA  Crossing. 

Mitcbell'B  Run  (a) 

XXX.  S.  W.  Penaijfhanm  R.  R. 
Tbe  levels  or  the  Soutb  West  PennaylTanIa  R.  R.  were  furnished  b; 
O,  W.  Leufftor,  Engineer. 
Tbe  datum  or  boee  of  levels  1b  ordinary  High  Tide  at  Phlladelpbla. 


Crelgbton,  Snperlntei 
t.  R.  at  Freeport. 


1  BleVBtlona  fnrnlBhed  byMr.J.M.( 
Division.  Pennsylvania  R.  R. 

t  Elevation  on  pronie  o(  West  Penn 

(o)  Greenaburg  and  Stoystown. 

(6)  Loyal b anna  Creek. 

<e)  At  a  polbt  Opposite  Baker's  Saw  Mills. 

(il)Onl-crop  or  Iron  ore  on  line  of  R.  B.  T  ml 
ftom  Latrobe. 

(e)  Near  Latrobe  on  the  Feaasylvaala  R.  B.   Table  I. 


(n>m  Llgonler  and  ^  Briles 
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STATIONS. 


A.boveTlde.   Ocean  Level. 


OreeDBburg  JnoctloD  (a) I      1098  1100 

East  OrecDsburg 1056  10(13 

Huffs 994  1001 

County  Home 

FoBterrillo 

YouBgwood 

Jack's  Run 

PaintersTille 

Sewickley  Creek 

Hunker's 

Bethflny 1044  lOCl 

Tarr'B 1098  1089 

Stoner's  Summit 1138  1146 

Hawk  Eye 1060  1067 

Scottdale 1685  1042 

Jacob's  Creek 1037  1084 

Evereon 1037  1084 

Valley  Works 1068  1075 

Pennsville  Summit 1086  1098 

Pennsrille 1047  1054 

Davidson 

ConneDsvitle 

(a)  Junction  with  Fenoeylvanla  B.  E.  near  Oreenabarg. 

XXXI.   TohiogTums  B.  B. 

Tbe  elevations  on  the  Yoblogheny  R.  R.  vere  copied  l>om  notes  In  tba 
poBseaslon  or  Hr.  Jobn  P.  Woir,  Engineer  Pennsytvaala  Qas  Coal  Co.,  Irwin's 
HtatloQ.  Westmoreland  Coanty,  Pa. 

The  datum  Is  Pennsylvania  R.  R.  at : 


STATIONS. 


AboveTlde.   Ocean  Level. 


Irwin's  Slat.  P.  R.  R.  i 

BhaftNo.2 

Tunnel 

Chamber's 

McGrew's 

Millgrove 

Little  Sewickley  (b)... 

Harciiand's  (e) 

Tohiogheny  (lO 

Sewickley  Station  («).. 
R.  R.  Junction  (/). . . . 


781 


(a)  Junction  wltb  Pennsylvania  R,  R.  at  Irwin's  Station. 
(b)FlrBt  CroBsIng  Little  Sewickley  Creek. 

(c)  YohlOKbeny  Mine,  No.  I,  Shaft  No.  S,  elevation  of  Coal,  TZ0'.4  above  Tide. 

(d)  Yohlogheny  Mine,  No.  2,  elevation  of  Coal  776'.^  above  Tide. 

(c)  Mine  Mo.  4,  elevation  ol  Coal  opeolni  at  this  point  SBVA  above  Tide. 
(/}  Junction  with  Pittsburgh  and  CoDnellsvllle  R.  R, 
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II.  READING  SERIES. 
L.    Philadelphia  attd  Reading  B.  B. 

The  elevatloQa  at  tbe  fol lowing  pain U  on  ttaePhllodelpblaand  Reading  Rail ■ 
road  tuid  Brancben.  wem  farnlihed  by  Mr.  Wm.  Loreni,  Cblef  Engineer. 
Tbe  number  of  BtBllons  given  In  Ibe  tables,  are  few.  but  no  olberg  could  be 


le  to  Allaatlc  0< 


STATIONS. 


Mean  Tide.   Ocean  Leve 


FhilodelphiA  (a) 

Nicetown  Summit  (A) ..,.., . 

Belmont 

West  Falls 

Pencoyd  

West  ManavuDk 

Mill  Creek 

West  Bpring  Mill    

West  Conehohocken 

Bwedc  Furnace 

Bridgeport  (e) LII 

Herion 

Port  Kennedy  (e) LH 

Valley  Porw 

Perkiomen  Junction  (d) LIV 

PhcBnisvUle  (u) LIII 

Hingo 

Royer'sFord 

Limerick 

Potlstown  (f) 

Douglaaaville 

HoDocacy 

Birdsboro  (g) 

Exeter 

NeveTsink 

Reading  (A). .  .LVI.  LVII,  LVIII, 

LIX. 

Tnckerton 

LeeepoTt 

Mohisville 

ShoemakeTavIlle 

Hamburg 

Port  Clinton  (0 LXII 

Anbnm  {}) LXIII 

LandingTille 

Schuylkill  Haven  (t) ( 

Mount  Carbon 

Potteville  (Q LXVI 
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LI.  Oermantown  and  Iforriitovm  Branch  P.  ff  B.  B.  S. 


Mean  Tide.   Ocean  Level. 


Philadelphia  (a) I 

NicetowD  (b) 

Columbia  Avenue See  below 

New  York  Junction 

Ti(^ 

Wayne 

PiBher'a 

Duey'g  (or  WiatftT  Btreet) 

Shoemaker'B 

Cfaurcb  Lane 

Oermantown  Deptot  (m) 

ChennutHill 

Pliiladclphia 

Columbia  Avenue Bee  above 

NewYork  Junction 

Baal  Falls 

School  Lane 

Wissahickon 

Manajunk 

Springfield 

Shawmont 

PriDceton 

Lafajette 

Spring  Mill 

Consbohocken  

Potts  landing 

KniTi8t4iwA'('n>".'.V.".'.'...'i!.'cin 
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roasea  the  P.  &  B.  B.  It.  In  NIcetowD  on  a  bridge  at  an  elevation  of  131  (OS), 

let;  but  not  at  thlB  summit.    Table  LI. 

e  NorrlBtonn  opposite  Bridgeport  li  given  In  this  Hat  aa  9Z  (95.)   See  Table 

>!.    Bridgeport  Is  at  the  JuuctlOD  oC  the  Chester  Valley  R.  R.   Bee  Table  LII. 

:.  R.  to  King  of  Pruaala;  no  levels  rumlshed. 

d  Perktomen  R.  R. 

t  Pickering  Valley  R-  R- 

/  Colebrookdale  R.  R, 

B  Wilmington  and  Reading  R.  R. 

A  Lebanon  Valley  R.  R,    Reading  and  Cotnmbla  R.  R.   East  Penn  R.  R. 

i  Little  Schuylkill  R.  R. 

i  SctiuylklU  and  Susquehanna  R.  R, 

Jk  West  Branch  R.  R. 

t  Mill  Creek  R.  R,    Schuylkill  Valley  R.  R. 


t  the  NIcetown  Summit 


a  Depot  at  the  iMirner  of  nth  and  Green  streets. 
b  Crosnes  ihe  P.  A  R.  R.  R.  on  a  bridge,  but  not 
mentioned  In  Table  1^  ' 

m  Probably  the  old  Depot, 
n  The  N.  Penn.  R.  R.  level,  Stony  Creek  branch,  la  60  (82  Ocean  level). 
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in.  Chttltr  VaOty  Railroad 

The  levels  on  the  Chester  Valley  Rnllrond,  were  (urn  lab  Ml  by  Mr.  W.  H.  Hal- 
stetn.Secrelaryof  the  Chester  Valley  BallroEMl  Compauy. 

The  roiul  connect!  with  the  Pblladelpbia  and  Beading  Railroad  at  Bridge- 
port, and  with  the  PeDQgytvanla  R.  R.  at  Dovulngtown. 

The  bate  oF  the  levels  IB  mill  llde  at  Phlladelpbla.  Add  3.319  to  redurs  to 
Ocean  level. 


STATIONS. 

Mean  Tide. 

Ocean  Level. 

73 
188 
183 
187 
199 
232 
218 
835 
243 
278 
392 
312 

321 
298 
206 

364 

76 
136 
165 
190 
203 
235 
221 
338 
246 
270 
395 
815 

sMiSiiSe". .:. : ;  '.;■.'.■.'.■.'.'.■.■  v.v.. 

267 

LJII.  PkkeHng  VaOey  B.  . 


STATIONS. 

Mean  Tide. 

Ocean  Level,  i 

1 

(106) 
450 

(loe) 

Byer'B  Easle  Summit. . 

4.53         1 

a  Opposite  Norrlstovn,  Table  L. 
b  On  the  Pennaylvanla  R.  R. 
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LIV.  PtTkioTMn  R  R. 


STATIONS. 

Mean  Tide. 

Perkiomcn  Junction  (o). 

L 

151 

149 
345 

154 

132 
248 

RahnTs . ;:;:.::".";:::'"'::" 

EmaaB  Junction  (A) 

...Lxr 

<■  Beading  B.  R. 
dEastPennRR. 

LV.   ColOrookdaU  B.  B. 

STATIONS. 

Mean  Tide. 

Ocean  Level. 

PpttolownCo)....- 

L 

<14e) 

466 

(427) 

(UB) 

391 

469 

(430) 

AlbnrtisCfi) 

...LXI 

a  Beading  R.  R. 

STATIONS. 

Mean  Tide. 

Ocean  Level, 

Beading 

Biidgboro(n) 

L 

L 

(264) 
(170) 

(367) 
(178) 

Wilmington  (rf) 

a  Junction  with  Pblladelphla  and  Reading  R.  R. 

b  CroBses  PennB^lvnnla  R.  B. 

e  Croases  Pblladelphla  and  Baltimore  R.  R. 

d  Con  nee  ta  with  Pblladelpbla,  Wilmington  and  Baltimore  R.  R. 
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L  VI.   Wilmington  and  Btading  R.  B. 

These  level*  of  tbe  Wilmington  anil  Reading  B.  R.  were  rurnlslied  by  Mr.  E. 
Coll  Id  gi.  Superintendent. 

Tbe  datum,  or  bAee  of  levels,  Is  low  tide  at  Wllmlogton,  Del. 
Ocean  Level  to  tbla  datum  U  unknown. 


BTATIONa 

Low  Tide. 

Ocean  Level. 

BlrdBboro  JnnctioD  (a) L 

173 

349 
483 
525 
637 
645 
647 
639 
.  647 
608 
S96 
573 
630 
B5« 
31.5 
378 
360 
341 
331 
218 
209 
195 
183 
180 
175 
309 
263 
382 
12 

(178) 

E.  B.  <Si  W.  H.  R.  CroMing(i>..II 

Coateeville  (e) I 

Wilmington 

(12) 

a  Junction  with  Pblladelpbla  and  Beading  R.  R.  at  BIrdaboro,  Berhs  County, 
Pennsylvania. 

6  Junction  with  E.  Brandy  wine  and  Waynegburg  R.  B..  Cheater  County,  Pn. 

e  Tbe  Pennaylvanla  B.  It.  track  on  bridge  Just  west  of  Coatesville  Station  Is 
B3f  higher  than  track  on  W.  *  R.  R.  R.  Tbe  elevation  on  Pennsylvauln  R.  R.  nt  ' 
tbe  point  where  It  oroaseaihe  W,«  B.  B.  R  laSTV  above  tide.  By  deducting  S2' 
neoordlng  to  Pennsylvania  B.  R  datum  tbe  elevation  would  be  812',  The  datum 
of  the  Pennsylvania  R  R.  Is  high  tide  In  Schuylkill  Blver.  The  datum  of  W. 
A  B.  R.  B.  Is  low  tide  at  Wilmington. 


FBOC  AXEB.  FHILOe.  80C.  XTI,  97.  L 
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L  Vn.  Ltbancn  Folby  B.  B. 


Mean  Title.    Oceao  Level. 


ReadioK  (o) L 

Schuylkill  Bridge 

Sinking  Springs  (6) LVIII 

Werneraville 

Heidelburg 

RobesoDia 

Sand  Holes  Summit 

Womelsdorf. 

Smiths' 

Hiasimer'B 

Richland 

Hyerstown.... 

Frescott 

LebsDon 

C.  R.  R.  Junction  («) LX 

L.  &  T.  R.  R.  Junction  (d)...LIX 
AnnviUe 

Spring  Creek. 

HummcUtowD 

Swatam  Creek 

Bwalara  Hills  Summit 

Rutherford's 

Paiton 

Harrisburg  («} I 


(364) 

(341) 


308 


311 


a  Reading  B.  R. 
b  Reading  and  Columbia  R.  R. 
e  CorniT&ll  R.  tt.  Junction. 
d  Lebanon  and  Tremont  R.  R.  JunotioD. 

e  West  Line  or  Lebanon  Valley  Depot.  HairlRbars.  whicn,   however,    ae- 
cordlng  to  Pennsylvania  B.  R.  Table  I,  Is  315.5;  probably  more  correct  than  308. 


LVni.  Beading  and  Columbia  R.  R. 


AboveTide.   Ocean  Level. 


Reading t> 

Sinkinz  Springs  (a) LVII 

Deep  Cut  (i) 

FiUlown 

Reinhold'e 

Ephrata 
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L  Yin.  tUading  aaA  Colombia  B.  R. — Contikubd. 


STATIONS. 

Above  Tide. 

Ocean  Level, 

401 

897 

683 
257 

404 

400 

685 
260 

Columbia  (0 1 

e  This  aummlt  comes  Id  tometehere  belween  Ephrata  and  I^ndlevltle. 

d  Cronea  PennBylvanIa  R.  R.  an  iptuU.  It  is  given  as  398  (M6)  In  Table  I, 
—  a  dllTerence  In  tbe  Orehn  Level  column  of  (S)  ftefc 

e  Tbe  Pennsylvania  Ocean  Level  grade  bere  la  (ffil)  at  the  depot  OD  Itae  street, 
lower  down  on  tbe  bill  alope. 

LIX.  Lebanon  and  Tremonl  R  R. 


Mean  Tide.    Ocean   Level. 


Lebanon  Janctiou  (a) LVII 

Heilmansdale 

Bunker  Hill 

Joneatovrn 

Union  Forge. 

Swalara  Gsp 

Mifflin.'.*.*.'.'.!'.'.'.'.'.'.'. '.'.'.'.'.'.'.'. 

8.&'i.'*R.*R.*J*unc.**(i>*.*.'.'.LXii:i 

Finezrove 

L.  O.  Ex,  R  R.  June.  («)-...( 
Tremont  <R.  R.  June.)  (d)-  •<■  ■) 

Donaldson 

Kalmia  Coilierj 


XX.  CottmwH  R.  R. 
NoTB.— The  leveli  on  the  Cornwall  Railroad  were  copied  ITom  a  profile  fnr- 
Dlibed  by  Hr.  A.  Wllbelm,  President  or  tbe  Compaoy. 
ReadloK  R.  R.  datum,  Mean  Tide  at  Philadelphia.    Add  3.84S  feet  far  ocean 

Llnea  bave  been  surveyed  aoutb  to  Mount  Bope,  and  to  Manhelm. 

a  Lebanon  Valley  R.  R, 

&  Schuylkill  and  Susquehanna  R.  R. 

o  Lorbeiry  Oap  E:(tenslon  R.  R. 

d  Mine  Hill  R.  R,;  Lyken'a  Valley  R,  H. 
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STATIONS. 

Mean  Tide. 

Ocean   Level. 

Lebaoon  Junction  (a) L VII 

Ui 
425 
438 
634 
034 
-   089 
576 

447 

KilUan'a  Road 

037 

Cornwall  (6> 

57»          i 

LXI.  Ba*l  Perm  B  R. 


STATIONa 

Mean  Tide. 

Ocean   Level.  | 

Heading  (a) 

L 

(864) 
405 
460 
471 

437 

417 
360 

(267) 
408 
468 

474 

430 

430 
268 

AlburtU  Intersection  (c).. 

...LV 

Emaus  Station  (d) 

..LIV 

Allenlown 

a  Beading  R.  R. 
6  Braoch  R.  R.  lo  Kutztowu. 
c  FogelHVllle  R.  R— Colebrookdale  R.  R. 
d  Perklomen  R.  R. 

t  Lebigh  Valley  R.  R,  JUHt  below  Altenlown,  where  tbe  3MI  (3S3)  elevatloi 
Is  supposed  to  apply. 


LXII.  Little  SehuylkiU  B.  B. 

STATIONS. 

■ 

Mean  Tide. 

Ooean   Level. 

Port  Clinton  (a) .L 

(397) 
641 

787  ■ 

(400) 
G44 

TOO 

M" ::;:::::::::;:::;::::;: 

Tamaqua  (b) 

a  Reading  R.  R. 

b  South  side  of  Broad  Blreei.— Mountain  Link  and  Schuylkill  Valley  B.  R 
—East  Mabanoy  R  R 
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LXni.  8<Aiivlkitt  and  Butqwhanna  R.  R. 


Menn  Tide.   Ocean    Level. 


Auburn  Janction  (a) L 

JefferaoD 

BuHuoit 

White  Hone 

Btanbope 

PincCTOTe  Junction _ . 

L.  *  P.  R.  n.  Junction  (S) . .  LIX 

Ellwood 

Gold  Mine 

Rausch.  Qap 

Cold  SpHDK 

Tellow  Spring 

Rattling  Run 

Forge 

DsuphiD  (e) 

Rockville  (rf) 


(348) 


(350) 


a  Beading  R.  R. 

b  LebsnoD  and  Ptnegrove  R  R.,  or  Lebanon  and  Tremont. 
e  Emit  aide  of  Ibe  Susquebanna  River. 

d  East  Bide  ol  SusqnebannB  River,  croaslnK  PennsylTanla  B.  R.  at  grade,  a 
the  east  end  or  the  long  bridge,  S  miles  above  HarrisbnrB. 


LZjy.  Mint  mil  and  3ehiii/lkitt  JEToMn  R  B. 


STATIONS. 

Mean  Tide. 

Ocean  Level. 

8cliuylkillHaveii<a) L 

(530) 
654 

660 
768 

<S> 

816 
1136 
1519 

773 

146S 
I0»5 

(528) 

657 
863 
761 

«87 
81ft 
1139 
1S33 
778 
1468 
1098 

West  wood  Junction,  as  above.... 

Head  of  Mine  Hill  Plane,  No.  1 .. 

Potts  Colliery,  Locust  Dale 

a  Junction  with  Philadelphia  and  Beading  R.  R. 
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LSV.  Oatawitta  and  Wiaiam$porl  B.  B. 


STATIONS. 


Tftmaqua  (a) LXVIII 

East  MahaDO)'  Junction  (A). , 

TameDend  («) 

Qunkeake  Junction  (d) CXV 

Summit 

Oirard 

Oirard  Passing 

Brandonviile 

Kngtown 


D.  W.  &H.  R,  R.  («)....:.CXVI 

Cfttawissa 

North  Braoch  (/) 

Rupert  (ff) 

Danville 

Uoureaburg 

Potisgrove , 

Boagal  

Milton 

P.  &  E.  R.  R,  Croaaing  (ft)  CCXIII 

Datesmun'a 

West  Branch  (0 
New  Columbia. . 

Wliite  Deer 

AlienwcMMl 

Fritz 

Montgomery  .^ . . 

inaC. 
Susquebanna  River  (k) 

MUDCT 

Hall's 

Montoursvllle 

LoyaUock  Creek  (I) 

P.  &E.R.R.  Crossing  (m)  CCXIII 
WilUamBport  Depot  (»} 


Mean  Tide.   Ocean  Level. 


(787) 

(7»0) 

(1096) 

1360 

1S53 

1543 

IMS 

583 


a  b  East  MabsDoy  B.  B. 

D  JunclloD  with  Lehigh  and  Buequehanna  Division  of  Central  R.  B.  or  N.  J. 

d  With  Lehigh  Valley  R.  B. 

e  Crossing  Danville.  Haielton  and  Wllkesbarre  B.  B.  beloir  CatawlEaa. 

/Susqaehanna  River,  water  38' below  rail. 
ff  Junction  with  Lackawanna  and  BlooniBburg  B.  R. 
h  CrosBlUE  P.  A  H.  B.  B.  (Milton). 

1  Busquebanna  River,  West  Branch,  water  28'  below  rail. 
g  P.  A  E.  R.  R.  (Montgomery). 


t  Wat 


rrall. 


t  Water  13'  below  rait, 
m  CrosBlngP.AE,  R.  R.  (WilUamBport). 

n  The  level  of  the  Philadelphia  and  Erie  B.  R.  at  this  point  Is  slve 
Table  CCXIII,  aaSlO. 43  feet  above  Ocean  Level. 
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LXVI.  Mill  CTttk  B. 


STAxroNa 

Mean  Tide. 

Ocean  Level. 

PottBTme(o) L 

Mounl  Carbon  (a) L 

(603) 

S' 

637 

706 

837 
875 

(694) 
635 
680 

709 
830 

878 

Port  Carbon  (4) LXVH 

Freckville 

LXVII.  Sehuj/lkill  VaUtj/  B.  B. 


STATIONS. 


Mean  Tide.  Ocean  Level. 


Pottsville  (a) L 

Mt.  Carbon  (a) L 

Port  Carbon  (4) LXVI 

Eagle  Hill 

Cumbola 

New  Philadelpbia 

Middleport 

Brockville 

Tnscarora i . 

Newkirk 

Tamaqoa  <e) LXII 


a  a  Philadelphia  and  Reading  R.  R. 

b  jDDctlon  with  Mill  Creek  R,  R. 

e  Junction  with  Little  Schuylkill  B.  R. 


LXVm.  Eait  Mahanoy  B.  B. 


Tamaqoa  la) LXII.  LXV 

Eaat  Mahanoy  Junction. . . .  LXV 

"  "      Tunnel,  south  end 

"  "  "       north  end 

Mahanoy  City  Depot CXV| 


1312 
1834 

1235 


.   Ocean  Level. 


(790) 
1006 
1815 


a  End  of  Little  Schuylkill  R.  R.   CatawlBBa  and  Wllllamsport  R.  R. 
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LXIX.  Mahanoy  and  Shamokin  B.  B. 


STATIONS, 


Mean  Tide.  Ocean  Level. 


Head  of  Grade  (a) 

Bead  of  Mahanoy  Plane 

Toot  of  Mahanoy  Plane  

St.  Nicholas  CoUiery 

New  Boston  Collierj 

Ashland  Depot 

Summit 

Keystone 

Benjamin  Franklin  Collierjr. . 

Locust  Summit 

Monteliers  Colliery 

Coal  Ridge  Colllenr,  No.  2  , . 

Preslon  Colliery,  So.  1 

CuylerColliery.Raven  Rnn.. 

Qirardville 

ShenandoahCity  Depot 

Head  of  Big  Mine  Ron  Plane. 

Locust  Gap  Junction 

Greenback  Colliery  

Bhamokin  Depot 

Trevorton  Colliery 

Hemdon  Junction  (fr) 


U72 
1479 
1127 
1166 


1175 
1236 

1178 
1211 

1078 

1075 

1131 

1134 

1090 

1093 

1860 

1868 

lOSl 

1054 

1247 

1375 

1278 

1029 

1082 

a  Soath  side  Broad  Mountain  Buroralt. 

b  Junction  with  Northern  Central  R.  W.  at  Berndon  Station,  13i^  miles  Tram 
Trevorton. 


Nont.  There  are  Bcorea  of  imall  branching  colliery  roads  and  tracks  to  coal 
mines  not  mentioned  In  the  forettolng  tables.  Civil  and  mining  engineer!  In 
the  Coal  Region  are  earnestly  requested  to  furnish  all  the  authentic  levels  ol 
the  Intersections  of  such  roads,  levela  of  switches,  levels  of  mouths  oc  gang- 
ways, and  levels  of  determinate  recognizable  points  on  the  aurlbce,  high  and 
low,  In  their  poBse-sIon,  to  make  this  portion  of  the  hypsometrical  records 
of  Fennsylvanla  as  complete  and  useful  as  possible.   [J.  P.  L.] 


LSX.   Sehvylkitt  Canal. 

The  elevations  on  the  Schuylkill  Canal,  were  copied  from  a  list  mmlshed  by 
Mr.  James  F.  Smith,  Chief  Engineer,  Reading,  Penna. 

The  datum  la  mid  tide,  Philadelphia.  The  levels  are  deduced  from  a  survey 
made  In  IBM. 
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SehuglkiO  Kamgation  Oomipany.    Elmation  of  Oombt  of  Dam*. 


NAMES  OF  DAM. 


Fftirmount 

Flatrock 

Plymouth  

Nonietown 

Catfish 

Pawllngs 

BlAckKock.... 
Vincent 

Poplar  Neck. . . 

KiaaingeTa 

Shepps 

Fel^8  ■.'.■.'.'.■.■.■ 
Herbine'B  .... 
Kemsville .... 

BlneH'tn 

BummelB 

CroesCat 

Dam  No. 


Above        Ocv»a 
HId-Tlde.     Level. 


45.87 
S7.86 
63.19 
66.49 
84.61 


204.38 
313.09 
321.46 
386.37 
365.99 
364.93 
S89.83 
409.08 
483.08 
448.93 
451.38 
471,68 
476.03 
488.83 
490.63 


Conahohocken. 


Ifome  oC  TovD. 


Non.— Level!  a 
Harrlaburg,  made  l 
iQtSSL 


Mount  Carbon 

Schuylkill  Haven.. 

Port  Clinton 

Reading 

Pottstown 

Noiristown  


LXXI.    Union  Canat. 
The elevatloni  on  tbe  Union  Canal,  were  copied  from  a  itatement,  glvlog 
nnmber  and  llfta  of  locks,  fUmlalied  through  the  kindness  of  Mr.  B.  B.  Leb- 
nian.  of  Lebanon,  Pa.,  formerl;  Cblef  Engineer  and  Oenral  Superintendent  of 
the  Union  Canal. 

PSOG.  AMBR,  FHILOe.  SOC.  XTI.  07.  U 
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LMl«y.] 

Elmation  of  Lock*  > 


tfO  [Jan.  U, 

t  Union  Canal  from  Ltbanon,  Sa*t»ard. 


NO.  OF  LOCK. 


Above  Tide.   Dceui  Level. 


M7.S0 
440.S0 
483.50 
427.60 
421.S0 
414.00 
407.60 
«)1.&0 
896.S0 
887.50 
879.50 
878.50 
868.50 
862.60 
856.60 
851.50 
846.60 
840.60 
834.60 


816.50 
810.60 
806.50 
800.60 


230.00 
226.50 
220.60 
210.60 
210.50 
206.50 
aOO.60 
192.50 
185.50 
178 
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ISTB.)  *™  tLMlor. 

Lebukon  (or  Bnmmlt  Level  nnlaoCBiial) M) 

MIddletowD  (Mouth  of  SwBtara  Creek) SM 

Reullng  (aabuylklll  River) IW 

PlnegroYe(ButDal  former  he»do(NavlE&UOD) (H^ 


Etetation  of  Zoekt  on  Union  Canal  from  X^hroon,  Wt$tward. 


NO,  OP  LOCE. 


Above  Tide.    Ooeui  Level. 


84  (At  Middletown). . 

Busqaehannft  River  1 

Mouth  of  awfttfrra  Creek  ] 


474.60 

4«o.ao 
4es.eo 

45a  40 


442.20 
436.60 
481.40 


415.30 

409.80 

404.40 

899 

898.  «0 

884.60 

876.60 


80S.  60 
297.60 
301.60 
28S.60 


ZXXII.  Lebanon  Valloy  R.  B.    (BUale.) 

Note.— This  list  wu  copied  from  a  prolllelnthe  otDee  of  the  PennsTlv^ila 
Company,  at  Harrliburg,  made  UDder  the  direction  of  J.  Dntton  Steele,  Ctvtl 
Engineer,  In  Ign. 
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STATIONB. 


AbovaTlde.  Ocean  Level. 


Harriaburg 

Hummelstown. . . . 

Palmyra 

AnnTllle 

Lebanon  

Hreratowa 

Womelsdorf 

Reading 

BirdBboro  

Pottstown,,..^ .. . 

PhtenixWUe 

Norrislown 

Manayunk  Falla.- 


III.  LEHIGH  SERIES. 

C.  Niyrth  Penntylmanla  U  R 
The  levels  on  the  North  Pennsylvania  B.  B.  were  copied  Ttora  the  proflle  In 
the  offlce  of  the  Compan;,  by  permlulon  ot  Mr.  B.  W.  Roberta,  Chief  Ehiglneer 

and  General  Buperln  ten  dent.  , 

The  datum,  or  base  of  levels,  la  Philadelphia  Clt;  datum,  i.lta'  above  mean 
■urtace  of  Atlantic  Ocean.     There/OTe  9  feet  U  added  to  make  Ok  teamd  tObarm. 


STATIONS. 


CItyDatum.  Ocean  Level. 


PhUaiUlphia  Depot  (a) 

Cohockeink 

Diamond  Street 

Somerset  Street 

P.  &R.  Coal  R.  R  CrufiMiig  (6).  .L 

Tioga  Street 

Frankford  Lane 

Fislier'B  Lane 

Qreen  Lane 

Oak  Lane 

City  Line 

York  Road 

Cnelton  Hills 

Paxon's  Boad. , 

Abingdon  Junction  (e) 

Edge  Hill 

Camp  Hill 

Bdgehiilville  Road 

Fort  Washington 

Ambler 

Pennllyn 

Qwynedd 


a  At  Willow  Street. 

6  Crossing  Philadelphia  &  Reading  R.  R. 

n  or  NoTtheast  Pennaylvania  B.  B.  al 
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8TATI0N9. 

city  Datum. 

OcsKD  I.evel. 

342 
S50 
302 
339 
448 
322 
444 
621 
619 
487 
IJ46 
540 
S91 
804 
339 
279 
267 
267 
355 
259 

238 

8S1 
868 
811 
348 
452 
831 
453 
530 
528 
496 
655 
649 
600 
873 
848 
288 
S76 
276 
264 
208 
247 
287 

Laosdale  June,  (d) CllI,  CIV 

Shimereviile  R.R.  if) CV 

A  proflle  In  the  office  of  the  Pennsylvftnlo  Cannl  Company,  at  Hnrrleburg, 
made  UDder  the  direction  of  J.  Dutton  Steele.  Civil  Engineer.  In  1S6T,  given  the 
tollowlDg  very  dlffOrenHevela  of  some  of  the  points  mentioned  in  the  nbovo 
lUt,  ami  or  others  not  mentioned  la  lU  Some  of  the  names  seem  to  have 
been  altered  or  reversed  ; 

WlDBobocklns  [Frankford  LaneT)  »2;  Fisher's  Lane,  110;  City  Lane  (Oak 
LoneT)  192;  Edgehlll  (York  RondT)  ITS:  Edgehlll, 284 1  Fort  Wasblngtoti,  158; 
Vlaaahlokon  (AmblerT)  190;  Owynedd,  2Mr  North  Wales,  377;  Lsnsdale,  3T1; 
Nlgger-Hlll,  «0;  Selierevllle,  311 ;  Kofflere  Gap,  SOi ;  Bunker  Ulll,  SIO;  Quuker- 
towD,  tst;  Same's  Gap,  S97;  Hellertown,2T0;  Betbtebem,  218. 

The  datum  Is  "Tide." 


01.  Dalawart  and  Bound  Brook  B.  I 


NoTB.    For  tbls  Toad  which  Is  virtually  a  brand 
leaving  ttatJenklotown  Station.    See  Appendl: 
For  the  PttUaOelpltia  and  Newtoum  R,  R.,  eee  under  CLUI. 


the  North  Pennsylvania, 


d  Doylcitown  Branch  and  Stony  Creek  B.  R,  Crosses  at  Lanadale. 
fl  Highest  Point  noted  on  p^flle  of  North  Pennsylvania  B.  B.  end  of  n 
14,  near  Coopersburg,  BBl^. 
/  Point  of  divergence  of  ShlmersvUle  Branch. 
a  The  North  PeaneylvaDla  R.  R.  intersects  tbe  Leblgb  Viilley  R.  R.  .i 
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Lcil«y.]  102  [Jan.  U, 

CII.  yorthtml  PgnMyhanta  R  B. 

The  levels  od  the  Northeaat  PetiDBylranla  R.  R.  were  nimlBhed  by  Mr.  S.  W. 
BoberlB,  Cbler  Bnglneer  BDd  GteDeral  SnperlDteadent,  N.  P.  R.  R. 

Base  of  levolB.  Philadelphia  City  datum,  8.788  above  OoesJi  Level.  Therefiire 
nlDB  reat  U  added  to  make  seoond  column. 


8TATI0MS. 

CitjDalimi. 

Ocean  I,evel. 

350 
888 
260 

160 

320 
388 

359 
843 
369 

169 

239 
343 

HUrtsville 

e  MoTtb  PennsylvaDla  B.  R.  n 


cm.  DogUiltnen  Branch  N.  P.  B.  B. 

The  elevatlona  on  the  Doylestown  Bmneh  of  the  North  Penn  R.  R.  it 
nl»bed  by  Ur.  8.  W.  Roberta,  Ubler  EnglQeer. 
Baae  of  levels,  Philadelphia  City  datnm,  8.T38  above  Oceao  Level. 


CttyDatum,   Ocean  Level. 


LuDSdtile  Juncttoo  (a).. 

Tempennce  Road 

Neahaminj  Creek 

Road  to  I^iiogtoD 

Cooke'aBun 

Bristol  Road 

Doylegtown  (i) 


CIV.  atony  Creek  B.  B. 

The  levels  on  Btony  Creek  R.  R.  were  copied  from  apronie  fttmlshed  tbroagb 
the  kindness  of  Hr.  A.  R.  Roberta,  Asslstnot  Englaecr,  N.  P.  R.  R. 

The  datum  was  fixed  on  tbe  assumption  that  the  elevation  of  the  inter  In 
the  Schuylkill  River  pool  below  Iforrlatovrn,  stood  49*  above  Mean  Tide  at 
Pblladelphia.  The  elevation  or  tbe  comb  or  the  dam  at  Morrlstown,  as  sbovn 
by  the  notes  of  the  Schuylkill  Navlsatlon  Company,  at  Heading,  Pa.,  lsST.38' 
above  mid  tide  at  Philadelphia. 

The  third  column  la  ntade  by  adding  three  feat  (3.819)  to  redace  to  Mean 
Tide  at  PbUadelpbla  to  Ocean  Level, 
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STATIONS. 

Above 
Auaraed 
Dfttum. 

Mood  Tide. 

Oeeon  Level. 

Lansdale  June  (a)....C 

•850 
850 
880 
850 
215 

im 

10* 
60 

t85» 
850 
889 
359 
884 
151 
118 
59 

362 
368 
S48 
863 
227 
154 

lie 

8uinmit<A} 

l8t  CrosMng  of  Btony  Cr. 
2d  CroBBing  of  Stony  Cr, 
3d  Crossing  of  Btony  Cr. 
Norristown  (0 LI 

a  With  North  Penn  R.  R.  and  with  Doflestown  Branch  B.  B. 

*  Elevation  as  ahowii  On  profile. 

t  Blovatlon  of  Railroad  CrosslnK  ai  abowD  oa  profile  of  North  Penn.  R.  B, 
LeveU  at  the  other  Btatloni  of  the  table  are  made  to  correspond  with  th« 
level  of  North  Penn  R.  R.,  bj  adding  B  teec  to  Mr.  Roberta'  original  fiKareo. 

b  Between  Wlatahlckon  and  BU>n7  Creek. 

e  The  level  given  In  Table  LI,  of  the  Philadelphia  and  Beading  R.  R.,  Oer- 
mantown  and  NorrUtown  Branch,  at  Norrlitown  la  89  (85  Ocean  Level). 

OV.  8Mmtrn%ll»  Braneh  ff.  P.  R.  B. 


Tide.   Ooean  Level. 


OVn.   LeMgh  and  8u»qu«hai\na  R.  B. 
Note.— Thli  road  ram  on  the  north  and  east  bank  of  the  Lehigh  River  moat 
of  the  war.    It*  level*  are  ilmllar  to  thoia  of  the  Lehigh  Voile;  road  on  the 
oppoilte  bank. 


STATIONS. 


Ooean  Level. 


Preemansbnrg ... 

Bethlehem  (ft) CXIU 

AUentown  Station 

Caiasauqua  (e)  

Laubach'B 

Siegfried's  Bridge 

Treichler's 

Walnut  Port 

Lehigh  Gap 


a  Junction  with  Uorrli  &  E^ex  E.  R. 

i  Janetlon  with  N.  Penna.  and  with  Lehigh  and  Lackawanna  B,  R**. 

e  Junction  with  Cat.  «  FogeUTllle  B.  R. 
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Ocean  Iievel. 


Parryville 

Welffiport 

Lehighton 

Mauch  Chunk  (d) 

Penn  Haven  Junction  . 

Rockport  

WhiU  Haven  («) 

FenobBcot 

Ashley  (/)  

WflkeHbarra 

Pittston 

Uooeic 

Scranton  (g) 

Green  Ridge(ft) 


CVin.   MawA  Chunk  and  SteiUh  Back  B.  B. 


CIX.   NttqMhtming  ValUif  B.  B. 


Hauch  Chunk. . 
Nesqoehoning. . 

Homelown 

Tameuend 


Coledale  . . 
Tamaqun  . 


CX    Tamagita  BraneA  B.  B. 


CXI.   Ntieopda  Branch  B.  i 


OXn.  IfaiUieoke  Branch  B.  B. 

Sugar  Notch 

Hanover 

Nanlicoke 

Wanamie. 

d  Janctlon  with  NeiquehoDlDg  Valley  Brouch ; 
Bwltchback  R.  R. 
e  Junction  with  Nemopeo  Branab. 
/  Junction  with  Nantlcoke  Bnincta. 
g  Junction  wtth  Del.  lAck.  &  Weitern  R.  R. 
A  Junction  wltb  Delaware  ±  Hudson  R.  B. 


;.  Summit  Hill  and 
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CXIII.  Lehigh  and  Laekavanna  B.  S. 
The  elevations  on  the  Lehigh  and  Lackawanna  B.  It.,  were  ftirnUhed 
by  Mr.  Cbarlee  Bnxlbead,  Presldsat  ot  the  Company,  who  wtya,  "  Our  Hurveys 
eany  lu  Into  the  Wind  Oap;  a,od  the  highest  point  on  the  Turnpike,  inVte  Gap, 
wefonnd  to  be  738  feet  above  Bethlehem,  or  STB  teet  above  tide."  The  road  rans 
as  ror  as  Steabea,  IS  mllea. 


BTATI0N8. 

Mean  Tide. 

Ooean  Level. 

Bethlehem  Junction  (o)....CVII 

240 
255 
287 

815 
333 

401 
676 

243 
268 
280 

818 

sse 

404 
679 

Chapman. 

D  the  north  aide  or  the 


OZIV.  Ldhigh  ValUy  K  R. 

The  levels  OD  the  Leblsh  Valle]'  B.  R.  were  eopled  irom  a  llat  rumlshed  by 
Mr.  BobertH.  Sayre,  Chief  Elnglneer  and  Oenerol  9 nperlntendent,  Lehlgb  Val- 
ley R.  R. 

The  datum  is  Mean  Tide,  Delaware  River,  three  (eet  being  added  for  Ocean 
Level  In  vtae  second  oolnmn. 

NoU  on  ih*  Lthigh  Oanal  LmeU. 
By  a  printed  list  of  levels  In  the  possession  of  Mr.  Qeorge  Bnddle,  of  Hauch 
Chnnk.  It  appears  that  there  is  a  rise  In  the 
Lower  grand  BOotloQ  of  Slackwater  Navigation,  from  the  Delaware 

River  t«  Hauch  Chunk  {46  miles),  of 

Upper  grand  section,  Mauch  Cbank  to  Wright's  Creek  (36  miles),  of . 
Upper  grand  section,  Wright's  Creek  to  Btoddart's  Vllle  (        miles), 

of 

Adding  to  these  flgures,  for  the  height  of  Blxler's  Blft,  Delaware 
Canal,  above  low  tide  In  Delaware  Klver -.  .  .  . 

we  get  the  following  heights  of  the  Lebtgb  Slaekwater  System: 

At  Maucb  Chunk,  860.ST-)- 160.40  - 

At  Wright's  Creek,  631.33  ■^  699.83  - 

At  atOddart'B  Vllle,  liai.lO  +  888= 


E9»'.B8 

sse'.oo 

160.40 

S21.2S 
1121.10 
I4S7.10 


STATIONS. 

Mean  Tide. 

Ooeon  Level. 

PhilipBburj  (o) CL 

208 
219 

211 
222 

a  W  above  Delaware  Blver,  Junction  with  C 
Essex  R.  R.,  Belvldere  and  Delaware  B.  B. 
FBOO.  AKKB.  FHILOB.  SOC.  XTI.  97.  N 


t.of  N.J.,  Morris  and 
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106 


Ocean  L«v«l. 


Bethlehem 

North  Penn  R.  R.  Junction  (Sl.C 
East  Penn  R.  R.  JimcUoD. .  .LXI 

Allentown 

Catasaaqus CXV 

HokindauquB OXV  bit 

Whitehall 

Coplay 

Slatington 

Lehigh  Qap. 

Lehighttin 

Hauch  Chunk  (o) CVUI 

OleD  Onoko 

Peun  Haven  Junction CXVI 

Hickoiy  Run 

Rockport  (d) 

Whit*  Haven 

Summit  (#) 

Fwiriew  (/) 

Newport 

Warrior  Run, 

Sugar  Notch 

South  Wilkesbarre 

Wilkeebaire  (o) 

PhOoBviUe 

Plttoton CXVra 

Lackawanna  Junction  (ft) OLV 


..CXIX 


1150 
174S 
1675 
1034 


11S3 
174Q 
1678 
1037 


Pttlta 

HcEunea* 

Lftgninge 

Tunkbannoc^... 

VoabuTg 

Hehoopany  ..... 
Heshoppen  (0... 
Black  Walnut..., 

Laccvville 

WyaluBing 

Frenchtown 

Rumoerfleld 

Standing  Stone... 

Wyaauking 

Towanda  (j) CXX 

UUter 

Athen'B  Bridge.. 

Warerly  (t) CLXII 

b  JuDotlou  wILb  East  Penn.  R.  B.  Elevation  given  byPbllailelpbla  and  Bead* 
lug  R.  H.  Bl  this  point  aaO'. 
c  4ff  above  Lehigh  River.  d  SS"  above  Lehigh  Blver. 

e  N?Bcopeck  Mountain.  /Topof  Wvomlns  HoodmId. 

K80'  above  Susqaehanna  River. 
SS"  above  Susquehanna  River,  Janetlon  with  Delaware,  Lackawanna  and 
Western  R.  R.  ' 

i  35*  Bbove  HaiqKehBona  River  at  Heihoppen. 
i  IS*  above  Susquehanna  River  at  Towanda 
k  Xf  above  CbemoDg  River.  At  Waverly  Jolna  the  New  York  and  EHe  B.  R. 


778 


779 


■  Google 
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OXV-  OatatauqtM  and  FbgtUtitat  B.  S, 
The  levels  or  the  CfctaiAnqoK  and  Fagelsrllle  R.  R.  were  famlsbed  tbrongli 

the  coartesr  of  Mr.  Joahua  Hunt.  Preildent  of  the  Compeoy. 
The  dalam  islLehlgh  Valley  B.  R.  Bl  Catauuqns ;  which  la  Z7T' aboTe  tide ; 

»Bd  therefore  280'  above  Ooeka  Level,  M  shown  In  the  Moond  oolumn. 


Ooeui  Level. 


Cataaauqna 

Seiple'B 

Jordan  Bridge  (a). . 

Onth'B 

Walben 

Cbapman 

Trexleitown  (6), . . . 

BpriDg  Creek. 

^burtis  (e) 

Lock  Ridge 

Oudner 

Bed  Lion 

RtttenhouM  Gap. . . 


a  Water  In  creek  ftt  Jordan  Bridge,  81  f«et  —  Cataaauqaa;  SSI'  — Tide. 
b  AllentowD  R.  B.  CrowlDB  on  grade. 
c  Eut  PennaylTanla  R.  B.  Croulnc. 


HoTB.   No  levels  of  tbil 


CXV  bit.  Trmton  B.  B. 
9  road  QOQld  be  obtained. 


CXVL  LtMgh  ValUy  Ooat  Braruhu. 

nie  elevations  on  the  Branch  BBllroadB  owned  by  the  Lehigh  Valley  R.  R. 
Oompsny  were  flimUhed  by  Mr.  Robert  H.  Sayre,  Chief  Elnglneer  and  Oeneral 
Saperlnlendent. 

rbe  datum  Ii  mean  Tide.  Delaware  River. 


STATIONS. 

Mean  Tide. 

Ooean  LeveL 

Penn  Haven  Junction  (a) 

706 
1016 
1090 
1326 

1885 
13SS 

1680 
1750 

708 
1018 
1093 
ISdS 

1838 
1868 

1688 
1768 

Haile  Creek  Junction  (c) 

Hazel  Creek  Junction  (<t) 

Beaver  Meadow    .   ... 

Torklown  Crossing  {d) 

a  With  Lehigh  Valley  R.  B. 

b  Leaves  here  the  Q,nBkealie  B.  B.  or  Mahanoy  Dlvlalon. 
e  Ot  the  Beaver  Meadow  B.  R.  with  the  Baileton  R.  R. 
d  Divide  between  ibe  Lehigh  and  Susquehanna  waters. 
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STATIONS. 

Mean  Tide. 

Ocean  Le^el. 

ITSS 

1315 
1665 
1553 
1280 
1268 

14S4 
1056 
1027 
960 
780 
1078 
906 

1738 

1318 
1668 
lS5fi 
1283 
1371 

1487 
1M9 
1080 
968 
738 
1076 
908 

Ham's 

Mahftnoy  City LXVIII 

Centtaliti  (ff) LXIV 

Zerbo  Colliery 

n  the  CalawlBW  R.  R.    Elevation  (as  givea  by  Pbllade 
phia  and  Reading  R  R.  at  this  point)  1360'  feet  above  tide  1 
/  Delano  la  on  the  divide  between  Scbuylklll  aod  Susquehanna  waters. 
0  Centralla  la  on  tbe  divide  between  the  MBhanojr  and  Bhamokln  waters. 
A  Shamokln  Statloa  TD'  above  the  town. 
i  Zerbe  Summit  divides  the  Sbamokin  and  Little  Hahanoy  waters. 

CXVn.  Daanait,  ffiaUton  and  WiOcetbarrt  B.  B. 
The  elevations  on  the  Danville,  Hailetoa  and  Wllkesbarre  R.  B.  were  tai 
ntshedby  Mr.  A.  B.Starr,  Assistant  Engineer,  P.  &  EX  R.  R 
Tbedatnmla  Mgh  tide  at  tbe  Scbuflklll  Biver,  at  Philadelphia.   Addseve 


BTATIONB. 

High  Tide. 

Ocean  Level. 

486 
438 
4.W 
456 
456 
4S3 
4«4 
468 
582 
804 
1008 
1030 
1016 
814 
992 
1321 

448 
44S 
442 
463 
463 
459 
471 
470 
S89 
811 
1017 
1087 
1023 
931 
099 
1328 

Malnville           .       

a  SbaraokiD  R.  R.  with  Northern  Central  R.  R.  at  Sunbury. 
b  With  Lackawanna  and  Bloomsbarg  R.  R. 

<CatawlasaR.R.Crosilng;  Elevation  ot  Catawlssa  R.  H.  at  same  point  178. 
d  With  LehlEh  Valler  R.  R. 
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tLwiey. 


OXym.  P«ntMyiwinJa  OoaX  Oompanj/'t  R.  E. 

BlevatloiiB  on  the  Pgnnlylvanla  Cool  Company's  R.  R,  from  FItUton  (or  Port 
OniDth)  to  Hawlcy  were  oopled  from  a  profile  In  the  Compaoy'i  oflloa  at  Pitta- 
ton,  Pa.,  bf  pennlulon  of  Mr.  Qeorgs  Johmion,  Enstneer. 

The  dutum  la  0  at  foot  of  Plane  No.  I  -  se7.'2»  above  aea  Level. 


STATIOUa 


•9=   "           "    ... 

j-il   "           "    "    5 

SO-   "           "  (Dunmore)    "    fl 

;|  :■■     :: ::::::::::  ::  I 

495 
BBO 
«97 

Headof  PlsDe 

Hamlin 

No.  13 

938 

1:^  ••     " ::: 

Foot  of  Plane 

"8S 

64 

Above  Tide. 


1117 
1274 
1455 
1644 
1833 
17B4 
1967 
1846 
1495 
806 
1078 
1807 
1800 
1897 
1441 
1033 
1665 
1519 
1807 


OXIX.  Montrou  B.    W. 
tboHoatrose  Railway  were  mrnUbed  by  Mr.  James  1.  Blakilee, 


ElevBtlonB 
FreBldent  of 

Tht  datum,  or  base  of  leveli,  Is  tbat  of  srade 
Tank  ban  nock. 

STATIONS. 

Tankhannock  (a) CXIV 

Lemon 

Avery 

Heshoppen  Creek. . . 


1  the  Lehigh  VfLlley  R.  B.  at 


Cool's.. ."'.' 
Allenville.. 
Montroee.  . . 


1360 
1408 
1510 
1560 
1560 


b  LetalBh  Valley  B.  R. 
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CXX.  Barelag  aad  Schradar  R.  E. 

BlcvKtloiu  on  tbe  Barolft;  and  Bebrader  B.  B's  were  mmlBbed  by  Mr.  A.  V. 
Stodman,  Boiloeerof  tbeFa.&N.  Y.  B.R.  A  Co«l  Co.,  at  Towauda,  Pa.,  Uuoncb 
Ui«  HillcltatloD  of  Hr.  Jamw  UaDbrlaoe. 

nie  datum  Is  raesn  tide  at  Pbtladelpbla. 


STATIONS. 

Mean  Tide. 

Ocean  Level. 

783 
71» 
156 
788 
817 
1088 

laes 
HBO 

78S 
729 
7B» 
783 
830 
108» 
1268 
1708 

Head  Of  Plane  (/) 

Behradtt*  a.  B. 


B.R  Switch  (A).. 
Carbon  Run  (0... 
Lowest  Point  (j).. 
Summit 


•This  Railroad,  lOar  mllea  1odk<  oonnecta  tbe  Barolajr  R.  B.  wltb  the  aebrader 
Coal  Mines. 
a  Swltob  at  Upper  Depot. 
b  Barelo;  Depot. 
o  With  State  Line  and  Erie  B.  K. 
a  Baralay  R.  R.  Brtdge  rail. 


/  Rail  Id  Plane-honie. 

g  Upper  Swltcb  oonneotlng  with  Barclay  B.  R. 

A  Lower  Swlt«b  aonnectlng  with  Barclay  R.  B. 

I  Rail  under  Breaker  U  mas'. 

i  Lowest  Point  of  Coal  near  Breaker. 

OXXI.  8tal«  LiM  and  SrU  B.  R 

LevelaoD  tbe  State  Line  and  Erie  R,  B.  were  copied  fromaproflle  In  tboofflM 
of  tbe  Company  at  Towanda,  Bradford  County,  Fa,  There  were  no  statlODB,  or 
names  of  town«,  noted  on  the  profile,  tbe  elevations  being  marked  at  mile  posts, 
and  therelbre,  tbe  stations  have  been  located  from  J.  A.  Anderson's  R.  B.  tnsp. 
ThelevflUasiliowD  In  thU  list  may  not  be  entirely  eorrect;  but  11  Is  tbe  only 
record  wbloh  could  be  found. 

Tbe  datam  Is  Mean  Tide  at  Philadelphia. 


STATIONS. 

Mean  Tide. 

Ooeaui  LeveL 

MoDToeton  Junction  <a). . 

CXK 

766 
1117 
1191 
1834 
1687 
1863 

769 

iiao  - 

UM 
1837 
1500 
1866 

Bnshora 

Beralce 

:;-™ 

a  With  Barclay  R.  B, 
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IV.  DELAWARE  SERIEa 

OL.  PAOadtlpMa  attd  ZWnton  £.  S. 

Levels  on  Itae  Phlladelpbla  uid  TteotoD,  uid  B«Wldsre  Dlvlstoa  otlbe  Peon- 
■7WvilaR.R.  werelarnUhedbyMr.  F.  B.  Fiddler,  EngloMr  In  Ukeoffloeotthe 
OompAQj'MTre&toD,  N.  J.  Tbe  leveli  werededooed  Itom  Ibe  original  table  at 
KTAdea  by  eamael  H.  Kneau,  Engineer. 

Tbe  d&tnm  of  tb«  Phlladelpbia  and  Tr«nlon  R.  R.  It  mean  tide  M  Fbllwlel- 
pbla.  Tbedatam  of  the  BelTldere  DiTlsiou  of  tbe  PeaDi;lvuklaR.  R.  Is  wat«r 
in  ouUil  ftt  Junction  of  feeder  witb  Delaware  and  Rarlton  Canal  near  Trenton, 
whlcti  water  level  U  fonr  feet  below  tbe  railroad  track. 

PMida^hia,  Trmlon  and  Beh)id»rt  DMtion,  Pmntglvania  B.  B. 


Philadelphia 

Kensington  (a) 

Bridm  over  Fwnkford  Creek. . . . 

Frankford  Station  (A) 

Brideabni^  (e) 

Tkcon; 

Boriea 

CoTDwell'B 

Eddinetoa  (if) 

BriatolW 

TnllytowD 

Penn  Valley 

Monisville  (/) 

Trenton  Junction  {g) 

Washington's  Croaalng 

Prime  Hope  S&w  Mills. 

I«mbertTilIe 

Prallsville 

Bull's  Island  (A) 

Warford'B  Bock. 

FrenchUiwn 

Milford. 

EoUand 

Relgelsville. 

CaipenterviUe 

PbillipebnTg  (") CXTV 

Hartln'B  Creek 

Belvidere 

Mannnka  Chunk.  .•*•....... 

Walker's  Ferry  Water  Gap CLI 

a  Frankford  Boad  CroHlng. 
b  Middle  of  Cburcb  Street. 
e  Middle  of  Bridge  Street. 
d  Dank 'a  Ferry  Road. 
e  Middle  of  Market  Street. 
/  N.  R  aide  of  Waabington  Street. 

a  The  railroad  track  la  fbar  feet  above  the  water  In  the  canal. 
A  EI«vatlon  of  railroad,  bead  of  BaH's  Island,  97'.   Low  water  la  Delaware 
River  74*. 


•  Leblgta  Valley  B.  R. 
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OLI.  SetaaoM  Miter  Lwelt. 

NOTB.— The  Ibllowlng  level!  of  ordinary  low  water  Id  Delaware  Blver  above 
m«(in  Hds  at  JW;a(lelpAfa(—8.3ii>  above  mean  ocean  level)  were  obtained  la  tbo 
oOlae  or  the  Fhlladelpbla  and  Trenlon  K.  B.  at  Trenton,  from  Ur.  F.  B.  Fid- 
dler, C.  E.,  dednoed  irom  the  original  grade  tablei  by  Hr.  B.  H.  Euean, 


1,   Ocean  Level. 


TrcDWin , 

Washington's  Croesing. 

Prime  Hope  Saw  Hills. 

LambertvUle : 

Bull's  iBlftud 

Head  of  Bull's  Island 

Warford's  Rock 

PrenchtaWD 

1.7  mjles  above    "    (a) 

MUford 

4  miles  above    "    (b) 

Holland 

U  miles  below  Relgelsvllle 

Rel^elsville 

!  mite  above    "    
.6  mile  above  "    

Catpenierville 

21  miles  below  FhillipebuTg  (e) 

Phillipeburg 

IJ  mile  above    "    

2.7  miles  above  "    

7.6  milesabove  "    

a.84  miles  above  Martin's  Cr.  (d> 

4.14  miles  above  "        

Belvidere 

Hanunka  Cbnnk 

Walker's  Ferry  at  Delaware  Water  Gap. 


CLII.  IhUmara  Canal. 

ElevntlODS  on  tbe  Delaware  Canal  were  copied  flrom  a  map  made  ander  tb« 
direction  of  the  Leblgh  Coal  and  Navigation  Company,  In  1828.  by  Isaac  A. 
Cbapman.   The  map  Is  In  powM»ioD  of  Mr.  Oeorge  Raddle,  Hauch  Cbnnk. 

The  datum  Is  low  tide  Delaware  Blver,  S.t49  above  Ocean  Level. 


a  Hontlngdon  County,  N.  J.,  31.T  miles  above  Trenton, 

b        ••  »  •.      not  the  Miiford  of  Pike  County,  Fa. 

e  Opposite  BaitoD,  Id  New  Jersey. 

d  Above  Eaaton,  In  Pennsylvania. 
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POINTS  ON  LINE  OF  CANAL. 


Feet.     iDcbPs 


Trenton  Palb ;  head ;  4B  mileB  below  ihe  month  of  Le- 
high River 

Gould's  lUfl;  head 

Yardleyville 

Bcadder's  Rift ;  head 

Taylor's  Rift ;  head 

Buck  Tail  Rift;  head 

Will's  FalU ;  head 

New  Hope 

83  miles  beiow  Lehigh  River. 

Green  Banks  Rift;  head 

Gallopen's ;   bead 

Bulls  Falls;  head 

S6  miles  below  Lehigh  River. 

Cut  Bile  Rift;  head 

TnmbliDg  Dam  Falls;  bead 

Marshal's  Island  Rapids;  head 

Man  of  War  Rift  ;  head 

Stunt's  Falls  ;  head 

Firman's  Falls ;  head 

NockamtxoD  Falls  ;  head. 

Linn's  Falls  ;  head 

11  miles  below  Lehigh  River 

10  miles  below  Lehigh  River 

Durham  Fails  ;  head 

9  miles  below  Lehigh  River. 

Greavelly  FalU ;  head 

Rocky  Falls  ;  bead 

Ground  Hog  Rift;  head 


«  the  moutti  of  L 


160^ 

ilgti  Itivcr. 


a 'Ibis  point  Is  about  oiie-biijr 

OLIII.  PhiladelpAia  ajtd  Xeieloan  B.  S. 
JfOTEL—See  Appendix. 

OLir.  FUmington  B.   S. 
Levels  on  the  Flemlngton  B.  Bi  were  copied  from  B  list  prepared  by  S 
P.  B.  Fiddler,  In  the  R.  R.  office,  at  Trenton,  N.  J. 
The  datum  Is  mean  tide  Delaware  River,  =  .l.fHB  above  Ocean  I*vr1. 


STATIONS. 


FleminKton  JunctioD  («) CL 

Mount  Airy 

Ringoes. 

Summit  (£) 

Copper  Hill 

PlemingtoD 

a  Junction  with  Bslvldere  and  De 
b  N.  e:.  of  Ringoes. 

PBOC.  AHBB.   PHILOa.   80C.   XVl.  97.  O 
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Note.— Tito  other  ihort  lists  In  N«w  Jsney  are  hen  app«iided,  on  aoeonnt  at 
Ibfllr  oonnectlona  vlth  the  Delaware  Blver  lines.  Other  Kew  Jersey  Rallwajr 
Isvets  ore  pubhsheil  by  ProL  Cook  Id  bis  Annual  Reports  ottbe  Geological 

Survey  of  that  State. 

Jforri'i  and  Euex  B.  R. 

I.  R.  levels  were  famished  by  Hr.Jamei  Arohbald, 


STATIONS. 


Mean  Tide.   Ocean  Level. 


Phillipsburg CL 

Fbalcony  Creek 

StewBrtaville 

Washington  Depot 

Port  Murray 


Biltidere  attd  Newlottn  B.  S. 
Noi«.— The  Belvldere  and  Newtown  levels  were  copied  from  a  Itat  furnished 
by  Mr.  F.  B.  Fiddler,  Treutoo,  N.  J. 


STATIONS. 


Mean  Tide.   Ocean  Level. 


B.  R.  Junction  («) CL 

Belvidere 

Sarepta 

liovenP.'o.'.y//.'.'.'.'.'.'.'.'.'.'. 

Sttmmit 

Jobnsburg 

Summit 

Newton 


a  Junction  wllb  B.  D.  B.  B. 

CL  V.  Delaware,  Lackawanna  and  WetUm  B.  R. 

Elevations  on  the  D,  L.  A  W.  R.  R.  were  copied  from  a  proHle  In  the  ofBee 
of  the  Company  at  Scranton,  by  permlEsloa  of  the  Assistant  Engineer,  Mr. 
Bryson. 

The  datum  le  mean  tide,  Delaware  River,  =  S.S4B  al>ove  Ocean  LeveU 


STATIONS. 


AboveTlde.   Ocean   Level.      Corrected. 


Junction  (Central  R.R.  of  N.  J).. 
Waabington  (Morris  &  Essex  R.  R. ) 

Oxford  Furnace 

Bridgeville 

M&nunka  Chunk CL 

Delaware  Bridge 

Portland 

Delaware  Water  Gap 


■  Google 


STATIONS. 


AboveTlile.   Ocean  Level. 


Stroadsbarg . . 
Spnigueritle. . 
'Henryville . , 

•Oakland 

•Paradise...., 
Forks 


Summit 

•HoBcow 

•Dunning'e. 

GreeDTllle 

Scranton CLVI,  CXVIII 

Clark's  Summit 

Abington 

FacloiTTille 

TniiDel 

Nicholson 

Hopbottom 

Foster 

Oakley's. 

Montrose  Station 

New  Milford 

Great  Bead 

Btate  Line 

CorbetMville 

Coaklin 

Bingbamton CLXII 


1887 
1555 
1397 

1182 


1658 
,  1400 
1185 


840 


a  Tbe  highest  polnl  noted  OD  the  proQle,  1970  feet  above  tide.  This  point 
U  between  Tobrhanna  ic  Summit. 

•  ElevatloDH  at  BtaClons  marked  thus  (■)  were  not  marked  On  the  proflle; 
neither  could  It  be  eiaatly  determined  what  was  tbe  vertical  scale  or  the 
proflle:  but  It  was  supposed  to  be  280  feet  to  tbe  Inch. 

Tbe  followlDg  HbI  Is  therefore  added,  sorae  of  Its  figures  corresponding  ei- 
actl;  with  those  above.  It  was  obtained  from  a  proflle  In  tbe  offlce  of  tbe 
Fennsj'lvanla  Canal  Co.,  at  Harrlsburg,  made  under  tbe  direction  of  J.  Dot- 


Above  Tide.    Ocean  Level. 


White  House. 

Lebanon 

Clinton 

New  Hampton  Summit 

West  End  Switch 

Delaware  Bridge 

Delaware  Water  Gap. . , 

StroudaUurg 

Nagleaville 

Greenville , 

Scranton 
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CLVI.  Bloomtburg  Divition,  D.  L.  ^  W.  R.  R. 

!,  lAckawanna  and 
eBBlanorMr.  A.  BrysoD,  Jr., 
IS  alt  tbe  levels  Lhat  conld 


Scnwton 

Tftylorville 

Ltickawaiina  Junction... 

PittatoD 

West  Pittsion 

Wyoming 

Maltby 

Plymouth  Junction 

Plymouth 

Avondate 

Nanticoke 

Hunlock'B  Creek 

ScLickBhinny 

Beach  tlaTcn 

Berwick 

Brier  Creek 

BloomBburg 

Cabiwjssa  Bridge 

Danville 

Northumiwriond 

Sunbury 


inTlde.    Ocean  Level. 


CLVn.  Lackawanna  R.  R. 

Elevation!  on  tba  Lackawanna  R.  R.  between  ( 
wore  fnrnlBhod  by  Mr.  A.  H.  Vaudllng,  Superintendent  I>elawHre  and  Hod- 
Bon  Canal  Co.'a  R.  R.  at  Providence,  Luzerne  Connty.  Pa. 

Tbe  datum  1«  "Tide;"  but  wbetber  high  tide  or  mean  tide  1h  not  known. 
BuppoBing  It  to  be  mean  tide,  il.34S  feet  la  added  for  Ocean  Level. 


STATIONS. 


AboveTlde.   Ocean  Level. 


Carbondale  (a) .CLX 

ikTChb^d 

Olyphant 

Providence  (6) 


a  Coal  Brooke  Breaker  in  Carbondale.   The  canalltvettX  Carbond  ale  la  given 
by  J.  D.  Steele  bb  MS;   Bee  Table  CLVIII. 
b  Elevation  at  Ibe  Lackawanna. 


■  Google 
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CL  VIIL  Carbondale  fr  Saneiiah  B.  R. 
Levels  on  the  CHrbondnle  and 

prodle  furiiUlied  by  Mr.  A.  H.  V 
HudBon    OHnnI  Company.  ofHcc 

track  BlBrtH  Trora  Ciirliondnle  at 


B   B,  Net 


BCoordancB  with  a 
'  Iho  Delnwure  and 

Uuod."  tbe  loaded 

uve  tide;  and  the 

In  J.  D. 


STATIONS. 

bSSdal*"^' 

AboveTlde. 

.      Corbondale,  lower  eod 

0. 
240 
877 

579 
703 
928 
906 
07a 

1013 
1353 
1389 
1391 
1774 
•1035 
1919 
15B4 
1453 

«  S  Head  of  Plane  5  (o)  

00 
180 
178 
290 
434 

1000 
1180 
1178 
1390 
1424 
1503 

OLIX.  Hontidah  Branch  Erie  Railway. 


STATIONS. 

Above  Tide. 

Ocean  Level. 

Honesdale 

..CLVIII 

988 
935 

849 

780 
700 
650 

CLX.  Delaware  and  Hudion  Canal. 
Thle  lint  Is  front  J.  Dutton  Steele's  pronio  of  18^1,  In  Penna.  Canal   Co'.s 
oOIce.  at  Hnrrlabnrg. 


Carbondttle CLVII, 

Honesdala 

Hftwiey 

Port  Jarvis 45.1 

Port  Clinton I       4.i.'> 

a  SumiuLt. 

b  Prom  this  point  to  Honcsdale,  a  diataaci 
descent  of  U  feet  to  the  mile. 


of  ID  mtl(>9,  there  Is  a  regular 
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OLXI.  J^trton  Branch,  Erie  Railway. 
lTIONS.  AboveTlde.   Oceao  Level. 


Laneeiboro  Junction  (a).. 

Ninevab  Junction 

Braadls 

Stevena  Point 

Webster's  MUls 

Starracca  

Thompson  

Ararrat  Summit 

Herrick  Centre 

Uniondale 


1047 
1078 
1897 
1434 
1703 


CLXII.  Erie  R.  B.  Line. 
le  Erie  Rallvaf  wRre  copied  from  profllea  rurniibed  b. 


Mr.  H.  D. 


Blauden,  Asslitant  Engineer.    The  proSles  are  complete,  embrftclng  the  i 
line  or  rood  (mm  Jersey  City  U>  Dunkirk,  and  all  branches  owned  by  the  Erie 
Itellway  Companr. 

The  datum  la  tide  water  at  Jersey  City.  This,  if  mtan  tide,  may  be  oonaldcrcd 
eqnlvBlent  to  Ocean  Level. 

Erie  B.  B. — Delaware  Die. 


AboveTlde.  Ocean  Level. 


Port  Jervia  

Pond  Eddy  

Shoholo 

Lackawaxcn CLX 

Pine  Grove  

Narrowaburg 

Nobodjs 

Cohecton  

Callicoon 

Rock  Run 

Hawkina 

Basket 

Bouchon 

Lordville 

Stockport 

Ilaacock 

Dickinsons 

Hales  Eddy 

Deposit 

Summit 

Suaquelianna CLXI 
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Srit  B.  B.—8u»qvtkaima  Dit. 


8»4 
868 
889 
834 
830 

805 
79fl 
SSd 
820 
881 
8B3 

947 
»83 
993 
1015 
1029 
1M6 
1067 
1113 
1134 
1161 

Binghamton CLV 

1 

1 

Corning CLXIV 

1 

Tip  Top  Summit 

1783      ' 
16T6 

nil 
ws 

1300 
1884 
1539 
1608 
1542 
1514 
1501 
1488 

Friendship 

CftiroUlon CLXVI 

1899 
1893 
1384 
1594 
1411 
1390 
1010 
883 
600 

Foreatville 

1 

:e  Hhote  auA  Michigan  Soulhrrti  R. 
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CLXIIL  Erie  B.  R.— Buffalo  DIv. 


CLXIV.  Coming,  Coteaneiqut  ^  Antrim  Railaay. 
3  levels  on  Cornlas.  Cowanesquea 
L.  H.  OortoD,  8upt.    The  levels  o 
m  or  tbe  New  York  and  Erie  Ralli 


1  Antrim  Railway,  were  rnmlshed  by 
Ibis  road  have  heen  reduced  Ui  the 
ly,  by  adding  28  feet  to  Mr.  Gorton's 


CornlDg CLXII 

Ernin  Ccnlre 

LiDdlej 

Lairreneevilk CLXV 

Nelson 

Elkland 

LaannamlU CLXV 

Tiiifta  Vill&ge 

Holliday 

U[ild1cburg 

Nile*  Valley  

Welltboro 

Sammit 

Antrim  Coal  Mines.... 
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CLXV.  Tioga  B.  B. 

the  Tioga  R.  B.  were  fUrnUbed  by  Hr.  S.  B.  Elliott,  EDKlaeerol 


T.  R.B. 

The  datum  la  BHBertedtO  be  the 
tbe  roUawlDB  agures  have  been 
without  refersnce  to  Mr.  Qorton* 


Erl«  R  R.  at  Coming:  In 
tbe  basis  or  the  Er 
station  levele. 


STATIONS. 

Above  Tide. 

Ocean  Level. 

1006 
1018 

losa 

103S 
1043 
1077 
1111 
1140 
1108 
1308 
1348 
1878 
1683 
1843 

Pall  Brook  (e) 

a,  b,  e  Coal  Mlnen  In  thelBlonbarg  Batln. 


CLXVI.  Bra^ord  Branch,  Erie  Baaway. 


STATIONS. ' 

Above  Tide. 

OeeaD  Level. 

Carrolllon  Junction  (a)....CLXn 

1400 
1409 
1415 
1439 
1464 
1510 
1715 
3098 
2140 
2080 
3016 

, 

a  With  the  Erie  B.  R.,  407  mllearrom  New  York.   Thli  road  r 
the  coal  fleldi  or  MoKean  Co.,  Pa. 
b  HlgbeRt  point  on  thepronie  Jast  south  of  Crairfordii. 

PBOC.  AUEB.  FHILOB.  BOC.  XTI.  B7.  P 
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Levela  on  the  tJ.  C.  R.  R.  k 
tbe  offlce  at  B&ltlmore.  Md. 
Datum  :  Mean  tide  at  Baltli 


123  fj^.  ^ 

T.  SUSQUEHANNA  SEBIES. 

CO.  yorthem  Central. 

copied  rrom  an  old  lithographed  profile  In 
) ;  eqalTslent  to  -t-  Ocean  level. 


Mean  Tide.    Ocean  Lerel. 


Bammore  

B.  &P.  R.  R.  Junction 

Mount  Vemon 

Qreen  Spring  Junction  (a)  CCLV 

Timonium  ; 

Cockeysville 

Mojikton ; 

Parkton 

Frcelands 

New  Freedom 

SeitzlaDd  

Glen  Rock 

HanoTer  Junction  (i) 

SmyserB 

Olatfelter'B  

Tunnel 

TorkiB) CCVI,  CCVII 

Emigsville  

Mount  Wolf 

Summit,  No.  2 

Cooewago  Bridge 

York  Ha  VCD 

Goldsboro 

Middletown  Perry 

Marsti  Run  

New  Cumtferlaud . 

Bridgei»rt  (d> CCIX 

Harysville 

Dauphin  («) LSIII 

Claric'B  Perry 

Hftli&i 

Liverpool 

MohontoDira 

Mlllerebutg  {/) CCXI 

Georgetown 

Trevorton  Junction  (jr) LXIX 

PiBher'a  Ferry 

Selinsgrove 

Sunbury  (ft) CCXV 


a  With  Qreen  Spring  Branch  N.  C.  R.  R. 
b  With  Hitnover  Branch,  Haa.  A  Oett.  R  R. 

e  Jonctlon  with  Poach  Bottom  R.  R.  and  with  York  and  Oolumbla  R.  R.,iuid 
York  A  Oettyeburg  R.  R. 
d  Opposite  Harrlebnrg.   Jnnotlon  w:th  Cumberland  Valley  R.  R. 
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A  list  of  levels  of  aoine  of  the  Above  Darned  poloU  mAde  by  J.  D.  Steele,  in 
IBM.WBaobtalnedlD  the  offloe  of  tbe  Penoa.  Can^  Co.,  at  Harrlebarg,  and  Is 
given  for  oomparlson.  as  follonra ; 


STATIOK8. 

Mean  Tide. 

Ocean  Tide. 

168 
805 
369 
844 
430 
860 
656 
473 
373 
385 
843 
833 
360 
S80 
882 
417 
429 

LyhenB  V.  K.  B.  JuncUon 

Saahfry CCXV 

COL  Tide  Water  and  SutjwAanjm  Canal. 

IJevels  on  tbe  T.  W.  ft  S.  Canal,  were  copied  from  a  profile  In  tbe  offlce  of  tbe 
Schnylklll  Navigation  Company,  at  Beading,  Pa.,  by  permission  of  Mr.  James 
F.  Smith,  Chief  Engineer. 

Datum,  low  Hde  at  Havre  de  Oracn.  InromiBtlon  on  the  spot  leads  to  the 
belief  that  the  tide  rlseH  here  2H  'eet. 

Tide  WaUr  Canal. 


Level  of  Chesapeake  Bsj 

Lock  No.  9,  surface  of  water  . 

Lock  Na  8. 

Lock  No.  7,        ■'  ■'       . 

Lock  No.  6, 

Lock  No.  S,        "  "       . 

Lock  No.  4. 

Lock  No.  8.        "  "       . 

Lock  No.  3,        "  "       ....        77 

«  Junction  with  Sahnylkllland  SuBquehaanaR.  R. 

/  Junction  with  Lykena  Valley  Coal  R.  R.   (Summit  Branch  R.  R.) 

a  With  Mahanoy  and  Shamokin  Braach  P.  ft  Reading  B.  R. 

A  Junction  1.  With  Shamokin  Division  R,  R,  (CCXIV).  i  With  Danville 
Hosleton  and  Wllbeabarre  R.  R.  (CXVII).  3.  With  Philadelphia  ft  Brie  R.  R. 
(CCXV).  Note.  The  cars  of  tbe  Northern  Central  mn  on  the  P.  ft  E,  R.  R.  to 
WllUamsport,  and  then  on  the  leased  line  Itora  Wllllamaport  to  Canandalgoa, 
once  called  the  WllUamsport  and  Elmlra  B.  R.,  and  now  known  as  the  north* 
ern  extension  of  he  Northern  Central  R.  R. 
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Sutguehanaa  Canal 


LockNo.  19,(nexttoNo.2.T.W.C) 

Lock  No.  18,  upper  level 

LockNo.  17,  "  "  .... 

LockNo.  10,  "  "  .... 

Lock  No.  15,  "  "  . . . . 

LockNo.  24,  "  "  .... 

Lock  No.  23,  "  "  .... 

LockNo.  22,  "  '•    

LockNo,  22.  "  "  .... 

Lock  No.  20,  "  "    

LockNo.    9.  "  "  .... 

LockNo.    8.  ■■  "  .... 

XiOck  No,    7,  "  "  . . . . 

LockNo.    fl,  "  "  .... 

LockNo.    S,  "  "  .... 

LockNo.    4.  '■  "  .... 

LockNo.    8,  "  "    

LockNo.    2,  "  "  .... 

LockNo.    I,  "  "  .... 
Aqueduct  acroea   Cabin    Branch 

Gnuid  Lock  at  Wrightaville.  oppo- 
site Columbia 


OGIT.  PennMyleania  Canal,  B.  D. 
the  PeDDa;lviinla  Canal,  Eoatera  Dlvlglon,  » 


Bleva  lions 
Mr.  Thos.  T.  Wl( 
Datum  la  mean  tliU,  CheiapeakO  Bay, 


Columbia  Dam,  aurfkce 

Canal  Basin,  (Columbia) 

SusquebaiiDa  River  below  Cone- 

wago  Falls 

Buaquehanna  River  above  Cone- 

nago  Falls 

Harrlsburg  Canal  Basin  (a) 

Clark's  Ferry  Dam 


>t  Harrlaburg . 
CCIII.  Juniata  DieUion  Pannij/lnania  Otnal 


Juniata  River,  Moutli : —        I 
Hitre  Sill  of  Stop  Lock  at  June-' 

tion CCIV 

Hillerstown  dam,  surface 

LewistowQ  dam.  "  .... 
Caaal  at  Lowistuwn  "  .... 
Anghwick  dam,  "      .... 

Canal  at  Huntingdon  "      .... 

Huntingdon  : 
Lower  Mitre  Sill  of  Lock  No.  40 
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CCiy.  W«tt  Branch  Divition  Penruyivania  Canal. 

Juniata  Itiver,  Mouth  :— (A) 
Mitre  8il]  of  Btop  Lock  at  Junc- 
tion  ccm 

Liverpool,  wat«r  in  River  .... 
Liverpool,  water  iu  Canal  .... 
Water  in 

River  ))e1ow  Shamokin  dam 

Sbamokin  dam,  at  Sunbury. 

Canal  at  Nortliumberland.  .CCV 

Lewisburg  dam  (e) 

Canal  opposite  Lewisburg. . 

Muncy  dam 

Lojalsocb  dam  and  Canal, . 

Canal  at  Wiliiamsport 

Lock  Haven  dam 

Queens  Run  dam 

Bald  Engle  dam 

b  Sarliice  or  water  of  Pool  of  dam  at  Duncaa's  laland 332 

e  Tbis  dam  has  no  connection  vltb  the  Canal,  and  Ib  therefore  at  a  lower 


CCV.   Wj/oming  Ditition  Pennif/hania  Canal. 

Northumberland ;  canal  levelCCIV 
Bench  Mark  at  Northumberland. . 

Danville  ;  canal  level  

Bloomaburg  ;  canal  level 

Below  Berwick  ;  c&nal  level 

Shickshinny  ;  canal  level 

Nanlicoke  dam 

Wilkeabarre  ;  canal  level 

Water  in  river  above  Wilkesbarre 
Top  of  coping  Flainaville  Lock.. 


CCVT.  Peaeh  Bottom  R.  1 


Levels  or  the  Peach  Bottom  R.  B.  were  copied  from  notes  In  the  offlee  at 
Tom. 

Datam :  f^uBguchauna  River  at  Peiush  Bottom,  on  the  auumpllon  that  the 
water  In  the  rlvor  at  Penoh  Bottom  atooti  at  85.83  feet  above  tide. 

Aeeordlnij  to  the  prosle  of  the  Frederick  Division  oftbe  Pa.  R.  R.,  the  eleva- 
tion of  Vork  above  tide  at  Baltimore,  Is  SIRS  (eet.  This  Is  the  latest  determi- 
nation.  Sixteen  feet  have  therefore  been  substracled  to  make   the  second 


"  N,UTOw  duBse,"  and  connects  n 


b  the  Northern 
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STATIONS. 


Snaquehaona  River  Water  . 

Feacb  Bottom  (a)  

Bangor  Summtt 

Delia 

Biyansville 

Woodbine 

Bridgeton 


Mnddy  Creek  . 

High  Rock 

Lfture] 

Fenmore 

Brogaeville.... 

Fellon 

Windsor 


Red  Lion 

Dallastown  .. 
Ore  Valley  ... 

Enterprise. . . . 
Bmalls  Mills. . 


BpriDggardeD 


Awum ed    CorrectedTldi 


411, BS 
434.  S4 
478.  IB 
636.46 
598.8 
734.4 
fil3.91 
657.00 
570.32 
531.30 
433.75 


a  There  la  a  Peach  Bottom  B.  It.  Id  Laocaster  Co.,  branching  Irom  tbe 
Philadelphia  and  Baltimore  Central,  at  Oxronl,(iee  table  CCLII.)  and  Intended 
to  connect  with  thU  line  o[  York  Co.  at  Peach  Bottom,  on  the  Susqath^niiB 
River. 

COyjJ.  PenMyUania  Railroad,  Fredwiek  Divition. 

Level!  of  the  Frederick  Dlvtalon,  Pa.  R.  B.,  were  copied  ftom  a  prollte  ot 
the  road.  In  the  office  of  the  Fa.  R.  R.  at  Philadelphia,  by  permlulon  of  Ui. 
W.  H.  Brown,  Engineer  fbr  Maintenance  of  War. 

Datnm :  Mean  tide  at  Battlmore. 


STATIONS. 


Mean  Tide.    Ocean  Level. 


York  (a) IV,  CC 

CodorUB  Creek 

QrayblllB 

BaifB 

Bpring  Forge 

Hengee  Hill, 

Iron  Bridge n 

Jacobs  Hill 

R.  R.  Crossiog  (A) 

Hanover 

Conewago  Bridge  

Littlestowu  

Bridge 

a  Junction  with  Northorn  Central;  with  York  Branch  of  Columbia  B.  R.; 
and  with  Peach  Bottom. 

b  Hanover  Junction  and  Oettysbnrg  R.  R.   CrosicB  at  grade. 
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STATIONS. 


.    Ocean  Level. 


State  Line.... 
Rney  Creek. . 

OalU 

Taneytown  .. 

R  R.  Crossing  (e) CCLV 

Ladlesbui^ 

New  Hidwaf 

Woodsboroagh  . . . 

Georgetown  

BitUra 

Hannouy  Orore.. 

Frederick 

B.  &  O.  .Tnnction  (d) CCLVI 

c  Western  Marylncd  R,  B.,  b 


875 


0(1) 


d  ConuVciioii  wlTh  Bfilirmore  and  Ohla  R.  R. 

COVm.  Cvntberland  Valle]/ Jt.  R 

Levela  on  tbe  Cumberland  Valley  O.  R.,  were  rarnlabed  by  Hr.  J.  B,  Doogb- 
erty.  Engineer  of  the  road  at  Chambereburg. 

Datum:  Originally  a  point  on  the  Penna.  R.  R.  at  Harrlabnrg,  footer  Market 
street,  SIS  feet  above  high  waterat  Philadelphia. 


STATIONS. 


Harrisburz  (a) I,  CC 

Susq.  Bridge,  (west  end)  (£), 

Sbirinaiiistown 

Mechajiicaburg  

pillaburg  Jnnction  (c) CCIX 

Kingston  

Middlesex 

Sotitb  Moaotain  Junction  (tf). 

Carlisle 

Greason's 

Newville  

Oakville 

Shippensbarg 

Summit  («) 

Bcottand 

Mount  Alto  Junction  (/) 

Chambersburg 

Marion  

Soutb  Pennsylvania  Junction  (^) 

Oreencastle 

State  Line 

Bageratown   

Falling  Waters 

Potomac  Bridge 

Beddington 

Manlnaburg  (A)   CCLVI 

a  Junction  with  Penna.  R.  R..  and  vlth  Northern  Central  R  R 
b  Bridgeport.  c  Diltaburg  Junction.  d  South  Mountala  R.  f 
m  Mount  Alto  R.  R.  Junction.  /  Soulhera  Penaa.  R.  H 

ff  Junction  with  Baltimore  aod  Ohio  E.  tt. 
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CGIX.  Meehanioburg  and  DilUburg  R.  B. 

Levels  on  tbe  MecbsDlcsburc  and  DlllsburK  R.  R.  were  copied  ftom  notes  In 
poaaegBlan  of  Hr.  J.  B.  Dougherty,  ABalstiuit  Engineer  on  the  Cumberluid 
Valley  R.  R.,  at  ChambereburK,  Pa. 

Datum;  That  oT the  Pa.  R.  It.,  high  tide  at  Phllada. 


STATIONS. 

High  Tide. 

OeesD  Level. 

Mechanicsburg  JUDC.  (a)  CCVIII 
DillBburg 

430 
686 

427 
648 

a  With  Cumberland  Valley  R.  R.  at  Mechanlosburg,  8.5  miles  » 
CCIX  bit.  South  Mountain  S.  R 

No  levels  of  thla  road  ooold  be  obtained.    It  r 


STATIONS. 

CarlUle  Junction  (a)  ....CCVIII 

Er'fC^'.v.v;::.';; : : :: 

Pinefrrove  (Furnace) 

COX.  Mbvnl  Alto  R.  B. 
LevelBon  the  Mount  Alto  R.  H  ,  wore  rurnlsbed  by  Mr.  OsorKe  B.  Wtestllng, 

Engineer  and  Superintendent. 

Datum  li  "Elevation  or  R&ll  at  foot  or  Market  street,  HarrlBbQrg,S15.3  above 
high  tide  in  gchuylklll  Itlver  at  Philadelphia." 


«  Mount  Alto  Furii 


;e  at  the  west  (OOt  of  the 


High  Tide.    Ocean  LeveL 


0.  V.  R.  R.  Junction  (u) 

Summit  (A)     

Brooksitic  (c) 

WoodsUjck  (d) 

Cbambersburg  Turnpike  («)  . 

Reno  Ore  Bank 

Mount  Alto  (/) 


875 


MS 


a  Junction  with  Cumberlnnd  Valley  R.  R..  near  Cliambersburg. 

b  Between  C.  V.  R.  R.  and  Conochocheague  Craek. 

0  At  crossing  of  Creek. 

d  At  crOHBing  of  Creek. 

e  Chambersburg  and  Qeltysburg  Turnpike, 

/  Near  the  Furnace. 
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CCX  bit.  Stmthem  Pentughania  R  B. 
No  l«vel>  ooDld  be  obuined. 


STATIONS. 

Ocean  Level. 

C.  V.  B.  R.  Junction  (a)  CCVIII 

Herceraburg  terminus 

•  One  mile  toathof  Harlon,  andic 


D  mllM  lolitb  of  Chamberaburg, 


CCXT.  Summit  Brafuh  R.  R. 

LeveUottbeBammltBraDch  tl.R.,  vererornlahedby  Mr.W.K  Ray,Supt.  of 
the  R.  B.,end  cannot  be  relied  apon  as  being  entirely  correct;  bat  It  Is  tbe 
only  record  which  conld  ba  found  of  the  road. 

TbiB  rood  U  called  also  the  Lykeu'a  Valley  K.  R. 

Datum :  Hean  tide  at  Baltimore. 


a  On  the  Susquebannft  River,  east  side;  Junction  with  Northern  Central 
Railroad. 

b  Summit  Branoh  Colliery.  Conoectloa  broken  for  ecTeral  miles  with  the 
Kallroad  from  Brookslde,  pa«t  Uood  Spring,  to  Tremont  and  Pottsvllle. 

aaXII.  Belin$gTim  and  Jf.  B.  R.  R. 

EleTBtlonBOD  the  line  of  tbe  Sellnsgrove  and  North  Branch  R.  R.  and  of  the 
MlIDIntown  Branch,  of  the  same,  were  copied  from  notes  In  poBiBHlon  of  Mr. 
W.  A.  Meeker,  at  SeUnsgrove,  Pa. 

Datum  auumed  at  a  point  on  the  D.  L.  A  W.  R.  R.  at  Northumberland. 

The  leeood  column  gives  the  correlative  heights  above  mean  tide  (Ocean 
level  tj  St  Baltimore. 

NOTS.  Tbla  R.  R.  has  never  been  built.  Only  the  preliminary  line  levels  at 
the  points  named  are  given  In  the  followlDg  table, 

Tbe  line  atarts  In  Northumberland  at  the  terminus  of  the  BloomsburgDIvt- 
•Ion  of  the  Delaware.  Lackawanna  &  Wealem  R.  R.,  crosaea  the  mouth  of  tbe 
West  Branch  Susquehanna,  and  keeps  down  the  right  bank  of  tbe  Susque- 
hanna Rlier,  to  the  mouth  of  the  Juniata  River  (Table  CCXII). 
PHOC.  AltBlt.  PHILOe.  80C.  XVI.  07.  4 
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in  SellnigroTe  to  tba 


STATIONS, 


M««ii  Tide. 


OMBn  Levd. 


Nortbumberlond  (a) . .  CXVCCX  V 

mTerRoad{J) 

KeeDSTille 

SelisBgrove  (c) 

BuinB  dnetling  house 

Pa.  Canal  W) 

B.  M..  No.  16(0 

PortTrerortonK.  R.  Track,. 

Herrold's  Baw  Mill 

B.  M.,  No.  18(/) 

Wentzels  Station 

HcKee-8  Hair  Falls '.... 

Kdm  Store 

B,  M.,  No.  21  (ff) 

MahoDtonga  Creek  (A) 

B.M.,  No.  33  <0 

B.  M.,  No.  24  (J)  

B.  H.,Ko.  25(A) 

Liverpool  (t) 

Blallenberger'B  Mill 

Blatteuherger'a  Creek  (m) . . . 

B.  H.,  No.  27  (n) 

Montgomery's  Creek  (a) 

Girty's  Notch  Hotel 

B.  M.,  No,  28(p) 

New  Buffalo  (7) 

Buffnlo  Creek  (r)  

B.  M.,  No.  81  (») 

Pittsburg  Turnpike  Cnu^g 

B.  M.,  No.  33(0 

Juniata  River 

JunialA  (^anal  (u) 

Pa.  R.  R.  (»)  

B.  M.,  No.34(Mi 


67.9 
10.6 
74.7 
75.9 
63.8 
72.6 
66.8 


61.S 
64.9 
fiO.9 
67.3 


19.6 


a  below  Sellnagrove, 


a  iDl^rsettlon  with  D.  1..&  W.  R.  R.,  at  NorltaumberlBnd. 
b  Opposite  Northumberland, 
c  Centre  of  Pine  Street. 

tl  Top  of  miwon  work  abutmeiit  of  aqaeduct,  2]4  a 
crossing  PenoB  Creek. 
e  Spike  driven  In  telegraph  pole.  Just  above  Port  Trevorton. 
/  n^lov  port  Trevorton,  near  two  dwelling  bouKca,  on  root  of  epple  tree, 

ff  IMO'  aoutb  or  Bennevllle  Kramer's  bouie,  on  root  of  wild  cberry  tre«. 
A  Surface  or  water,  ordinary  stage. 
i  900'  north  ot  Hoover's  hotel,  on  chestnal  tree. 

J  2000' south  or  "  Dry  Saw  Mill"  Hotel,  piece  of  horse  shoe,  driven  In  tele- 
graph pole. 
It  500'  Boutb  of  McCormlch'B  barn,  on  root  of  elm  trc«. 
I  Centre  of  Market  street, 
m  Snr&ce  of  water, 
n  aOK  north  or  stone  hotel,  on  root  or  binek  walnut  tree. 
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Caxm.  Mifiintown  Branch  8.  fr.  N.  Br.  B.  R. 
NOTB.    See  lut  Uble  CCXII. 


s™o»». 

AiBumed 

MeoD  Tide. 

Ocean  Level. 

B.  H.,  No.  1(B)...  CCXII 

m.3 

B5.5 
134.4 
1BT.3 
206.8 
26S 
286.6 
876 
4S1.4 
4S3.2 
413.e 
408.7 
866.B 
8»9 
8T7.4 
860.8 
804.8 
SCS.4 
808.6 
S63.9 
227.2 
21&.S 
234 
270.6 
I60.B 
1B7.8 
109.3 

441 
486 
474 
497 
645 
603 
636 
714 
791 
798 
752 
748 
706 
788 
717 
690 
6»4 
69S 
648 
602 

Z 

500 

477 
449 

Freeburg 

CherryhiU  School  House  (fl)   .... 

Banbertowii 

Happy  Hollow  School  House  it).. 

Terminus  of  Line  (n) 1 

^ 

)f  mllo  post  No.  T,  S.  A  L.  B.  R. 
b  Watent  edge,  ordinary  low  water,  Middle  Creek. 
0  LeadlDg  rrom  Mlddlebarg  to  Tremont. 
<t  laoD'  west  or  Brick  Sobool  Hooae,  root  of  while  oak  tree. 
•  Waters  edge,  head  oIShelly'sHtw  mill  pood. 
/Near  rivulet. 

0  Public  road  crosalng. 

h  Public  road  rrom  Evanaburi  to  Fontz  Valley,  oppoalte  HaldemaD'a  itvre, 

1  In  public  road,  near  Bunkertown  Cburcta. 


t  Inn 


n  road,  from  HcAIUtenTllle 


)  MIffllntOWQ,  0 


e  weit  or  Oak- 


arfece  of  water. 


cre«k  or  run,west  at  Happy  Hollow  ichool  bouse, 
large  peg,  with  nail  drlTeo  near  comer  at  stable,  a 


>r  Qlrtr'i  Mouataln,  spike  driven  In  telegraph  pal*. 


B  On  towlDK  palb,  Jantata  Canal. 

B  On  croes  tie.  Pa.  R.  R.,  near  Duocannon. 

V  On  top  o(  locust  atomp,  at  edge  or  embankment  or  Fa.  B.  R. 
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OOXIV.  Shamekia  Braneh  If.  C.  R.  R. 

The  elflvallong  on  Bhamokln  Braneb  of  the  Morthem  Central  R.  R.,  ware 
furnlihed  by  Hr.  A.  B.  Rtarr,  Awlitant  Engineer  P.  ft  &.  R.  B. 
Datum:  Mean  tide,  Baltimore. 


STATIONS. 

Above  Tide. 

o^-^.. 

SnnbniT  Junction  (o) CC 

497 
738 
881 
1054 
1090 

EndofRoad 

C0X7.  Philadtlphia  and  Brit  R.  R. 

The  level!  on  the  Philadelphia  and  Erie  R.  R.  were  oopleJ  rrom  the  BOlei  In 
the  ot&ae  ot  the  Company  at  Wllllamaport,  Pa.,  by  permlBilon  of  Hr.  A.  B. 
Starr,  AMlstant  Engineer.  These  levela  were  made  gabsequent  to  ISSL  It  1* 
Intended  to  re-level  the  road  In  1878.  for  no  reliance  ia  placed  on  the  level*  In 
this  Table  by  the  Englneen  of  the  road. 

Datum:  Mean  Tide  at  Baltimore. 


SuDburv  (a> CC 

D.H.  &  W.B.R.  June.  (ft).CXVII 

Northumberland  (e) CLV 

HoDULUdOD  {d) XIII 

CalawtsBB  B.R.  Crossing  (e) ..  LXV 

Hilton 

WatsontowQ 

Dewart 

CatawiBsa  R.R.  Crosaing  (jO  IjXV 

Montgomerjr 

Xancy 

CatawlssaR.R.  Crossing  (0)..LXV 

Williatnaport 

W.  &  E.   (N.C.)  RfdlroadjQDc- 

tion  (A) CCXVII 

Newberry 

Unden 


44a.  60 
454.00 
458.30 
465.63 
470.40 
478.83 
47410 
602.76 
514.42 
610.43 

516.02 
618.20 
617.21 


a  Junction  of  Hhamokln  Branch  of  the  Northern  Central  R.  B 

b  JuDctlou  Danville,  Hailelon  and  Wllkosbarre  B.  R. 

e  Junction  of  Delaware,  L.  A  W.  R.  B. 

d  Janctlon  of  Iiewlsburg,  Centre  ±  Spraae  Creek  it.  B. 

0  Crossing  of  Catawltwa  R.  R.  near  Milton. 

/  Crossing  CatBwlua  R.  R.  near  Montgomery. 

ff  CroBBlng  Catawlssa  R.  R.  below  Wllllamiport. 

h  Junction  with  Northern  Central  R.  W.  near  Wllliamiport. 
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STATIONS. 

Mean  Tide. 

Corr««te>l 
Levels. 

616.60 
•577.07 
BM.11 
654.34 
t538.91 
565.00 
564.63 
576.44 
587 
600.80 
614.84 
6a6.80 
641.02 
653.00 
673.64 
691.43 
700.W 
730.78 
786.81 
754.40 
775.71 
795 
797.76 
843.98 
896.38 
943,73 
1008.09 
1014.99 
1091.75 
1235.66 
1299.19 
1446.05 
1677.64 
1949.60 
1508.00 
1461.05 
1408.66 
1875.78 
1428.62 
1438.80 
1608.53 
1586.75 
2007.00 
3002.88 
1792.63 
1591.55 
1408.76 

(1034) 

S:. .:"",:: :"" 

Jjock  Haven  (0 XV 

Wislar 

Round  Island 

Bennetl'dBr.EitenBionO)  CCCII 

B.  N.  T.  &  P.  R.R.  (fc)  CCXVrX 

1 

KanK 

Roy  Btone 

1 

■  Probably  6BT.0T.  ^  6BB.91  T  See  oeit  Table  below.  See  alio  the  5SorTable  XV, 

i  Junction  wltb  Bald  Eagle  VnUey  R.  R. 

j  Junction  with  the  Bennett'*  Branch  Eitenalon  of  Allegheny  Valley  R.  B. 

*  Junction  wlib  the  Budfalo,  New  York  ft  Philadelphia  B.  R, 

I  Here  the  Daguchahonda  R.  R.  Joins.  No  levels  got 

m  Shawmut  B.  R.    No  level*  got. 
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STATIONS. 

Mian  Tide. 

Corrected 
Level!. 

1385.70 
1348.08 
1385.46 
1335.93 
1182,60 

1168,80 
1156.80 
1199.85 
1233.81 
1297.47 
1388.85 
1389.18 
1429.20 
1419.S8 
1415.83 
1362.90 
1373.80 
1258.63 
1207.20 
1181.72 
1318.70 
1128.53 
095.96 

07.^.64 
(573) 
(365) 

Warren CCCVI 

(Ml  Creek  &  A.  V.  R  B.  Croas 
ing CCCIV 

(l«9)t 
(578)1 

cSiumbusT  .■:.■::;.":;.■;";":: 

B.U.AP.R.R.  CroasingW  CCCIX 

A,&a.W.R.R.  Crowing  (m)  CCC 

Belle  Valley 

L.  8.  A  M.   B.   Railroad  Cross- 
ing (n) CCCLXXXIII 

Erie  Depot CCCLXXXIV 

Lake  Brie,  Water. 

J   Croulngor  the  BuOalo.  Corrjand  PI  ttsburEb  R.  B. 

m  CrosBlDg  or  the  Atlantic  ±  Qreat  Western  R.  B. 

n  Junutlon  vlth  the  Idke  Hbore  and  Michigan  Central  at  Erie. 

X  Level  by  the  N.  Y.  A  K.  R.  R. 

I  Accepted  level  ot  Lake  £rle. 

Note.— In  the  (bllawlng  Table  tome  levels  accord  Ing  toaprofllemadeby  Joha 
P.  Burgln,  Civil  and  Topographical  Engineer,  In  I08Z,  are  compared  with  level! 
Of  the  wkme  points  found  In  Table  CCXV  above. 

Column  1  show!  Hr.  Burgln's  flgurcB. 

Column  2  ahows  ihe  office  Dgures. 


STATIONS. 

Above  Tide 

Above  Tide. 

Dlmreuee. 

Sunbu 

428 
451 
606 
552 
716 
787 
1011 
1330 

428 
458 
510 
539 

798T 
1015 

-LB 

+  t 

+  * 
+  7 

ri 

Foot  of  Maximum  Grsde 

a  The  63a  must  l>e  an  error  for  506. 
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STATIONS, 


AbovaTlde.    Above  Tld«.       DlHerance. 


West  Creek  Summit 

St.  Mary's  (4) 

Foot  of  Uaximum  Oracle  . 

Eldgway  («) 

Johnsonburg  

WUcox 

Fool  of  Maximum  Grade.. 

CkrioQ  Summit. 

Head  of  Two  Mile  Run. . . . 
Foot  of  Maximum  Grade. . 

fiheffleld 

Dutcbmo&'s  Summit 

Irvine. 

YoungsTlUe 

PlltefleW 

Garland 

^riug Creek  Station..  - ... 
(^lumbua 

Logan's  Summit 

LoveH's 

Concord 

Le  Boeuf 

Wateribrd 

Idngdon's 

Belie  Valley 

Erie  Depot 

Lake  Ene  Surface  (d) 


1518 
1887 
1429 
1501 
152S 
2006 
19U 
14.56 
1324 


1373 
1359 
1305 
1181 

1218 
1123 


1876 
1424 
1500 


1157 
1200 
1238 
1297 

1384 


e  Head  ot  tbe  Clarion  River,  et  the  rorks. 

a  The  level  ofLake  Erie  water  was  fixed  by  J.T.  Qardner'aTablodJ.S.Oeol. 
and  Qeographlcal  Survey  or  Calonido,  for  1873,  p.  035)  "  mesD  of  olMervetloDB 
froRi  1H44  to  IHST,  573.06 ;"  adopted  renull  al  Cleveland,  dependent  upon  repeated 
Erie  Canal  Leveli  and  U.  S.  Coast  Survey  work. 

CCXVl  MuTtey  Crtak  n.  R. 

The  level!  on  the  Munoy  Creek  R.  R.  were  fumlahed  by  HT.B.Morrli  ElUa, 


Datnm:  Catawlesai  (Reading)  R.  R.    Mid 
tor  Ocean  Level. 

Tbl*  R.  R.  line  mm  nortbeaat,  up  Uuncy  creek  to  the 
Great  North  Monntaln  table  land  of  Sullivan  Connty. 


Philadelphia.   Add  8  feet. 
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STATIONS. 

Mean  Tide. 

Corrected  TWe. 

Hall'B  Station  (o) LXV 

410 
483 
551 
691 
675 
820 
1676 

510 
583 
651 
691 
775 
029 
1776 

a  On  Catawlasa  B.  R.  eaal  bank  ol  River. 

b  Mr.  B.  Morrla  Bills,  layi.  "Tbla  ■tallon  li  BO  feet  higher  than  the  Mnoer 
Station  (westBldeor  river)  on  V.A  E  R.  R."  called  In  Table  CCXV,Ea2.TS,ui4 
tbererore,  Hughesvllle  U  5S2.T5.  Aceardlngl]'  IIW  Is  added  to  Mr.  Ellis'  va.  and 
therefore  to  all  other  flgures  In  the  firal  ooLamn  to  make  the  second. 

c  This  U  the  dividing  ridge,  bet  ween  the  Loyalsockand  Muncy  Creeki.  irbleh 
head  vlthin  one- fourth  mile  or  each  other.  It  iHbnown  as  McNeal'e  Summit, 
an  engineer  or  that  name  having  establliihed  a  "bench"  at  thin  point  tatiaj 
years  since.   It  la  two  miles  south  or  the  town  of  Laporte  (B.  Morris  Ellis). 


BfevtUtrau of  poiiiti in 8alUtanO<Binty.Pa.,raTn\»'liti  by  Ur.  B.  MorrlsEllls.of 
Hughesvllle.  Pa. 

In  Cully  township,  In  front  of  the  hotel,  at  Long  Pond,  It  Is  SfflS'  above  tide. 

On  the  turnpike,  one  mile  west  or  I<ong  Pood.  22S5',  the  highest  known  point 
In  Sullivan  County. 

At  lAorls  Lake,  or  Eagles  Meare,  It  Is  1720'. 


CGXYII.   WilUanupoTt  and  Blmira  S.  S. 


Levels  on  this  Northern  Division  of  the  Northern  Central  It.  R.  rrom  WU- 
llBmsport  to  Canandalgua.  were  copied  from  a  profile  In  the  office  of  the  Com- 
pany at  Elmlra.   Tbla  road  runs  north  up  Lycoming  creek. 

Datum:  Mean  tide  at  Baltimore,  Md. 


STATIC  N8. 


■Williamsport  (a) CCXV 

Cogan  Valley 

Orescent 

Trout  Bun 

Ralston 

Roaring  Bniacti 

CarpenKr'B 

Cantoa 

Hinuequa 

Allw 

West  Granville 

Oiunville  "Summit 

a  Junction  with  Phlladelpbinand 
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BTATIOMS. 


Mean  Tide.    OccaD  Level. 


Tror 

Columbia  Cross  Roads. 

Snedeker's 

Gillelfs 

Kew  York  State  Line 

Elmira{ft) CLXII 

Uoree  Heads 

Pine  Valley 

Mill  Port 

Crnton 

HavaDa 

Watkin's 

Rock  Stream 

Slarkey 

Himrod's 

Milo 

PeDoyan 

B«Dton 

HallB 

Stanley  (e) 

Hopewell 

Canandaigua  (if) 

b  Cromefl  New  Vork  anil  Krie  It.  R. 

e  Junction  vlth  Ontario  sod  Houthern  R.  R. 

a  ConncctH  with  New  York  Cunlral  aod  H.  R.  R.  and  Canandalgna  and 
Tonawanda  R.  R. 

CCXVIIT.  J»ruy  Shore,  Pine  CrUtc,  and  Buffalo  R.  B. 


STATIONS. 

Ocean  Level. 

Linden  (Surface  of  Canal). 

Larry's  Creek  (on  Plank  Road). . 

502 

501 

514 

Jersey  Shore  (Main  Street) 

521 

Pine  Creek  Crossing  (Lente). .... 
(Ramsey's  Bend) 

682 

S58 

Wftterville  (Surface  Little  Pine  Cri 

587 

Pine  Cr.  Crossing (nearSlate  Run) 

709 

760 

Babb'8  Creek  Road 

Pine  Cr,  CrcBSing(ab.  Marsh  Cr.) . 

Gaines"  (Water,  Pine  Creek) 

Kilboume'a  (Water.  Pine  Creek). 

1319 

1274 

Grade  at  Summit  of  Tunnel 

Port  Alk-Rheny  (6) CCSIX 

14.54 

?  IH"  f?il?.?i"tr«' "'  Wi'''»'S"'S"^ 

however  I.  509 

abla  Will. 

■  Google 


138 


OGXIX.  Buffalo.  Ifew  York  ani  Philadtlphia  R.  R. 


be  B.  N.  Y.  and  P.  R.  R.  were  ruTnlibed  by  Mr.  Oeo,  B.  0«t- 
chell,  Engineer,  who  wrlleg;  "  Calling  Lake  Erie  firs' above  tide,  our  elev&ttoa 
at  the  cniulDg  of  tbe  Erie  Railway,  at  Olean,  Is  1435.  Erie  (R.  B.  levels)  ItfS. 
dllTerence  3*.  At  Butlblo  oar  elevation  is  II'  above  what  we  took  to  be  sur&ee 
or  water  In  lAke  Erie,  but  I  do  not  tblnk  It  IB  exactly  right.  We  aaaumed  Bor- 
Aoa  or  water  in  Lake  Brie  from  lurllice  of  water  In  BuRbio  Creek,  about  3  mllM 
from  tbe  Lake.  Lake  Erie,  ST3':  our  depot,  11'"  584;  Erie  Railway  (level*)  538; 
dUTerence  *'.  You  see  tbe  dUTarence  at  Otean  A  BudUo  la  vary  near  tbe  same. 
Tbe  Erie  Railway  bere  (at  Olean),  U  on  about  tne  aame  elevation  as  our  track." 


STATIONS. 

+LakeErle 

Above  Tide 

ErleR.R. 

Emporium  (a) CCXV 

Shlppen     

448 
630 
1305 
1070 
906 
905 
867 
867 
866 

eea 

880 
965 
1017 
1080 
883 
881 
807 
600 
414 
848 
817 
250 
180 
63 
11 

loai 

1303 
1878 
1648 
1470 
1478 
1440 
1440 
1439 
14SIS 
14M 
1538 
1590 
1653 
1455 
1454 
1880 
1173 
987 
921 
890 

753 
636 

584 

lOM 
1206 
1881 
1646 
1483 
1481 
1443 
1443 
1443 
1438 
1456 
1541 
1593 
1656 
1458 
1457 
1383 
1178 
091 
935 
804 
837 
757 
640 
588« 

Keating  (Summit) 

Otsan  (b) CLXII 

iBchua 

Bufialo(<!) 

a  On  tbe  Philadelphia  and  Erie  R.  R.  « 
B.  R.  makes  tbe  elevation  1003.09. 
b  CroBaes  New  York  ±  Erie  R.  R 
e  Uses  tbe  same  depot  with  the  N.  Y.  A 


lere  the  unreliable  list  of  tbe  P.  A  EL 


I  R.  R.,  Lake  Shore  «  H.  8.  B.  R. 


.  Daguiehahonda  B.  B. 

CCXX.  MtKtaii  and  Btiffala  B.  B. 

Elevations  on  tbe  MoKean  and  Bntnio  R.  R.  were  furalahed  by  Mr.a.  V.  Ood- 
den,  Superintendent. 

Datum:  Lake  Erie.   To  which  must  be  added  SV3' to  reduce  to  Ocean  Level. 

Tbe  flrat  column  gives  heigh  u  above  an  orlglnHlly  assumed  Lake  leveL  The 
•eoond  column  corrects  tbeie  heights  (or  true  Lake  level. 
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STATIONS. 


Bnff.  N.  T.  &  P.  R  R.  (a) 
OCXIX 

Frisbee 

Farmer's  Valley 

Smetbport 

Crosby 

Colegrovo 

Hamlin 

Wemwag 

Clenpont  (6) 


8T3.no 

871.50 
860.90 
871. BO 


V38.80 
963.00 

1256.50 
1469.  SO 


1489 
1468 
1457 
1468 
1486 
1533 
1535 
1M9 
1768 
2066 


VI.  SOUTHERN  SEHIEa 
OOL.   Wett  ChMltr  and  Philadelphia  S.  B. 

TholeTelioftheWeit  Chester  BiDd  Phlladelphta  R.  B.,  were  oopled  from  the 
'  pToflle,  by  permlwlon  or  Mr.  Tboa.  H.  Hell,  Treoaarer  of  the  Compan;. 

Datum;  Ordinary  low  water  at  Philadelphia.   Thli  li  about  the  aame  ai 


STATIONS. 


Ocaan  Level. 


Phllad'a  Depot,  Slst&CliestnutBt 
Woodland  Street 

Femwood 

Darby  Road 

Eelley  ville 

Clifton 

SpTinghill 

Bwartbnoore 

Wallingford 

Hancbester 

Media 

Greenwood..... 

Glen  Riddle 

Lenni 

West  Chester  Junction  (a)  CCLII 

Darlincton 

Glen  Hill 

Chener 

Street  Road 

Hempbill 

Weat  Chester __^^^ 

a  With  PhllBdelphla  and  Baltimore  Coatral  R.  B. 
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CCLI.   Wut  Che*ttr  B.  S. 

EleratloDB  of  points  on  the  Veit  Cbester  Railroad,  irere  copied  rrora  &  pro- 
Hie  mode  In  1831,  Inpoueulonof  Mr.  Thoi  H.  Hall. Treaeurer.  at  the  offlce  of 
the  Company,  In  Philadelphia.  There  la  no  location  of  the  present  itatlODB 
on  the  pronie.  tberefore  the  elevations  In  the  foUowlns  Het,  are  given  at 
the  points  where  marked  on  the  proflle. 

Datum:  "Tide;"  hula  oorrecttonof  31  was  needful;  see  note  b .- odd  7  feet  for 
Ocean  level  below  P.  R.  R.  datum. 


STATIONa 

■■Tide." 

Correotsd  Tide. 

Ocean  Level. 

475.6 
474.6 

G40 

471 

6»e.so 

607.83 

560 

456 
464 
...619 
650 
679 
687 
639 

62« 

689 

594 

Malvern  Junctioi  P.  R.  R.  (ft)-  -I 

m 

a  West  Chester  Balinwd 


g  point  of  the  road  In  the  eaitem  part  of  the  town   ( 

t  Malvern  S 

, --   ,  The  levoli  o 

have  been  reduced  to  correspond  with  Pa.  R.  R. 

CGLIT.  Philadelphia  and  Ballimore  OtrUral  B.  B. 

,  Levels  on, the  Phllndelufala  and  Biilllmore  Central  Railroad,  were  o 

le  mid  tide  at  Philadelphia  —  about  Ocean  level. 


trom  a  profile  furnished  by  M 


STATIONa 

Above  Tide 

Oceoo  Level. 

Lamokin  Junction CCLIII 

183 
234 

213 
337 
373 
139 
255 
813 
2«0 
383 
327 
444 
60S 

188 
334    . 

312 
237 
273 
12B 
363 
813 
290 
S83 
327 
444 
606 

Weat  Cheater  Junction  <a).  .CCLI 

Elk  View 

Columbia  &  P.  D.  June.  (e)CCLI  V 

■  Google 
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••  Peach  Bottom  B.  B. 


BTA.TI0K8. 


Oxford  JuDctloD CCLII 

Hopewell 

Tweeddale 

Spnicc  Grove 

WbileRock 

Kings  Bridge  

Fainnouiil  

Fulton  House 

••  &ea  CCVI.— Levels  of  this  road  TanLlog. 

CCLin.  PMladttphia,  Wilmington  and  Baltimore  B.  B. 

LoveU  of  the  P.  W,  4  B,  R.  R.  were  copied  ftora  tbe  profile  In  the  office  of 
the  Company  at  PhlladelpblH.   Assumed  level  H  feet  too  blgb. 
Datum:  Ordinary  toai  water ttt  Philadelphia  —  OceaD level. 


STATIONS. 

Proflle. 

Coj:j2etea 

101.40 
120.56 

m.78 

127.58 

1S6.2«  . 

120.56 

129.66 

187.58 

180.50 

115.89 

118.88 

128.24 
124.88 
128.50 
103.50 
108.07 
101.11 

7.40 
26.66 
82.78 
83.B8 
82.26 
26.59 
86.66 
48.58 
86.59 
21.89 

24.88 

84.24 
80.88 
20.60 

9.60 
14.07 

7.11 

LamokinJunc  (6) CCLH 

Delaware  R.  R.  Junction 

■  Google 
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STATIONS. 

ProOIo. 

Elevation. 

Corrected 
Tide. 

300.13 
216.70 
122.35 
137.75 

115.48 
1 10.84 
110.13 
168.80 
136.39 

103.78 
114.40 

111.13 
139.02 
108.88 

94 
M 
M 
M 

M 

m 

M 
04 
04 

B4 
94 

»4 
04 
04 

106.18 
122.70 
28.25 
43.75 

21.48 
1S.84 
16.13 
75.80 
43.30 

9.78 
30.40 

17.13 
35.03 
0.88 

Iron  Hill 

133 

38 

PerryvlUe  (e) CCLIV 

21 

16 

Qunpowder  Bridge. 

10 
30 

Bayview  Junction  Ce)..CC 
Baltimore  Dep't(/)CCLVI 

86 

9 

e  Port  DepoHit  Branob  B.  R. 
d  BusquehaniiB  River,  Dortb-eut  aide. 
t  Northern  Central  Railway  Junction. 
/  Baltimore  and  Ohio  R.  R. 

CCLI7.  Columbia  and  Port  Depotit  B.  S. 
EleTatloui  on  tbe  Oolumbta  and  Port  Deposit  R.  R.,  wera  copied  (1 
llle  furnUbed  by  Mr.  J.  B.  HukehlnBon,  Ctalef  Engineer. 
Datuin ;  Mean  tide  al  Port  Depoalt,  nearly  —  Ooean  level. 


STATIONS. 


Oceoa  Level. 


Perryviiie(«)  CCLm 

Port  Deposit 

P.  &  B.  C.  B.  R,  June.  (6)  CCLII 

CoDomingc  Creelc 

BallPriar 

Ark  Haven 

Peach  Bottom  (e)  

Fishing  Creek 

Flghte  Eddy 

McCalUFcny 

York  Furnace 

Shank's  Ferry 

Safe  Harbor 

WiBlar'sRun 

Wasbincton 

Colunibia(d)   


a  Phlladetplila,  WIlmlnEton  and  Baltimore  R.  R. 

b  Junction  with  Baltimore  Centrnl  R.  B. 

e  Peacb  Tlottom  R.  R.  starts  Traia  the  opposite  aid*  of  tbe  amquebanoa 
Blv*r.   Wee  table  f^vi. 

d  The  elevntloi 

where  the  el e  vat' 

ItoDt  at  pacaenger  itatlon  la  M'." 


■  Google 
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CGLY.   Wettem  Maryland  B.  B. 

ElevatloDi  of  the  W,  M.  R.  B.,  were  ooplAd  from  proOls  rurnlibed  thron(h 
tfaeklndneworoea.  J.  U.  Hood,  President  ftndOea'l  Maoaser  of  tbe  ro«l. 
Dstam :  Mean  tide  at  Batllmore  =  T  Ocean  level. 


Baltimore,  Canton  Wharf. 

B.  &  P.  R.  R.  Crossing  (a)....CC 
Oakland  f.,.'„ 

Mount  Hope 

HoirardTille  

Pibesville 

Greenwood  

HcDonough 

Junction 

Owing's  Mills 

Timber  G-rove 

Beisterslown 

Glen  Morris 

Finksbnrg 

Fatapaco 

SbamborfEer'fl 

Farrs  Ridge 

Tannery • 

Westminster  (6) 

Avondale 

Smith's  Hwitcb 

New  Windsor 

LinwDod  

Union  Bridge 

Middlebure. 

Frederick  Junction  (e)  ...CCVII 

Double  Pipe  Creek 

Monocacy  River 

Kocky  Ridge 

Graceham 

HecbanicstowQ 

Sabillasvilie 

Blue  Ridge  Summit  (d) 

Waynesborough 

Smftheburg 

CliewBTille 

AnUetam  Creek 

Cnmbl'nd  Valley  Junc.{«)CCVin 

Hacerstown 

Williamsport 


806 


a  BalLimore  and  Poloraac  R.  R.  (or  Northern  Central)  CroMloj 
b  BachmBD'a  Valley  K,  B~,  no  levels  obtainable. 
f  Frederick  DlvlsloD  of  Peona.  R,  R.    CCVII. 
<1  HoDtery  Bprings  Snmintt. 

"  d  Valley  R.  R.   Level  In  table  CCVIII  li      feel. 


■  Google 


COLYI.  Baltimora  and  Ohio  S.  R. 

LeTelii  on  the  B.  A  O.  B.  B.,  nere  copied  (Tom  a,  profile  and  noMi  In  tbe  omee 
o(  the  Compaiir  at  Baltimore,  by  pennlaalon  of  Mr.  W.  N.  Boiling,  Engineer. 

Datum :  The  level*  are  baaed  upon  mid  tide  &t  Baltimore,  and  are  accovdlns 
to  tbe  orlglnat  aurve;  of  the  road  by  Mr.  B.  H.  Latrobe,  ChleC  BuK'neer,  many 
yean  ago. 

It  wae  Impoulble  to  get  the  levela  at  all  the  atatlona  on  the  road. 


STATIONS. 


Mean  Tide.    Ooean  Level. 


Baltimore  (Camden  Sution)... 

Mount  Clair 

Wioan's  Btation  (a) 

Washington  Junction  (i) 

Ellicotls  MUla , 

ElyBville 

Woodatock 

Marriottsville 

SykeBville 

Parr's  Ridge 

.  Gaitlicr 

'  WoodbiDe 

MouQl  Aiiy 

Monrovia 

U&niBville 

HartinaD's 

Frederick  City  June,  (c)  .  ..CCIX 


Doub's  

Point  of  Rocks  CJ) 

Enoxville  («)  

Ht^rstown  Junction 

Sandy  Hook 

Harpers  Ferry  (/) 

Duffleld's 

Kearneysviiie 

Vanclievevllle 

Hartinsburg 

Shepardatown  Road 

Nortli  MountSiin 

Cberry  Run 

a  Baltimore  and  Potomao  R.  R.  Crosalng. 

6  WaBhlngton  Branch  B.  &  O.  R.  R.  dlverKse  from  main  line  at  tbia  point. 

e  Frederick  Branob  B.  A  O.  R.  R. 

d  Metropolitan  Bmnch  B.  *  0 
IhU  tint, 

«  Waahlngtoa  County  Dlvlalonf.  A  O 
Wo  levelt  of  IhU  lint. 

/  Wlncheater,  Potomao  A  Btrauburg  R.  B.  oouuecta  with  B.  A  O.  R.  R.   Thla 
laoneortbeR.  Baof  the  State  of  Virginia. 


>.  R.  R.  Jolna 


t  thla  point. 


■  Google 


Heao  Tld«,  Ocean  Level. 


Sleepy  Creek 

Bsocock (about) 

Sir  John's  Ran 

Oreat  Cacapon 

Willett'sRun 

Rockwell's  Run 

Doe  GnUy  Tunnel 

Little  Cacapon 

South  Branch  Potomac  River.. 

Oreen  SpriiiK  Bun 

Pattenon'a  Creek 

Cumberland  (;) CCLIX 


Bradr': 

-      "nj« 

Black  Oak  Bottom . . 


Bawlli 


New  Creek  . 

Piedmont 

Bloominclon 

FrankTllle  

Swan  ton , 

AltamoDt 

DeerPaik 

Oakland 

Huttona 

Cranberry  Stunmtt. , . 
Rodenner'a  Tunnel... 

Rowleaburg 

Cheat  River 

Caaaady  Summit 

Elngwood  Tunnel . . . 

Tunnelton 

Newbnrz 

Independence  

Raccoon  Run 

Thornton....^ 

Orafton  (A)  

Petterman  

Valley  FallB 

Texaa 


1897 
1806 
1826 


Bamesville 

Barrackville 

Paimington 

Hannington 

Qlover's  Gap 

Olover'a  Gap  Tunnel . , 

Burton 

Littleton 


ff  Flttabnrgh  and  O 
A  FBTkanbarg  Brauoh  B.  A  O.  K.  K.  dlvergea  rrom  mala  line  at  thia  point, 
rsoa  AMBB.  PHiLoe.  Mc.  zn.  97,  b 


S.  &  O.  B.  R.  Interaeota  n 


■  Google 
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STATIONS. 

Uean  Tide. 

Oce»n  LeveL 

1104 

887 

1198 
1049 

661 

648 
687 

North  Fork  of  Fish  Creek 

887 

1108 
1040 

661 

648 
(663) 

Roseby'sRock 

BcDwood J 

South  Bank  of  Wheeling  Creek  J 
Wheeling.  mghW&\ei  U) 

i  Here  tbaR.  R.  strikes  tbe  Obi o  River  bank  Bad  ucends  hence  to  Bridge- 
port, oppoBlte  Wheeling :  croMea  by  a  bridge  and  continues  weat  as  Central 
Ob  I  o  Division  of  tlHltlmoreandObloR.  B. 

i  Wheeling.— Mr.  J.  T.  Gardner,  In  bis  "Elevations  or  certain  datnra  points," 
p.  BBS  of  Hardens  Report  of  ISTS,  treats  lUllx  of  the  level  of  Ibe  Ohio  River  at 
Wheeling,  In  relation  to  the  levels  of  the  B.  A  O.  R.  R,  and  arrlveaat  the 
"probable  "  conclusion  that  "tbe  B.  &0.  R.  R.  results  are  too  low."  giving  an 
Improbable  tall  to  the  Ohio  from  Steubenvllle.  eioeedlag  I  foot  per  mile, 
which  Is  known  to  be  Its  true  rate  of  Ibll,  from  P.  A  S.  R.  R.  and  O.  A  P.  R.  R 
surveys.  High  water  at  Wheeling  Is  «37'  by  B.  A  O.  R.  R  survey  of  isSt,  and 
tbe  "channel"  1b  &88.  This  is  Bt>out  SO*  too  low.  Hr.  Qardner  makes 
Wheeling  U.W.  1S52 abonlMB 

CCLVJI.   Cumberland  and  PeniuglMnia  R.  B. 
levels  on  the  C.  A  F.  R.  R.  were  rornlshed  by  Mr.  James  A.  Mill  bol  land  .Vice- 
President  of  tbe  Company,  Cumberland.  Md. 


8TATI0NB. 

Above  Tide. 

Eckert  Branch  Junction  (S) 

UouDt  Savtige  JuDction  <e) 

m 

1206 
1920 

1660 

828 

Piedmont  CO 

b  No  1{ 
e  Bridgeport  A  Bedford  a.  R 
d  OonnellBvllle  *  Flttaburgh  Branch  B.  &  O.  B.  R. 
>  Rejoins  tbe  Baltimore  A  Oblo  R.  R 
'    Note.— This  road  runs  back  or  the  mountain,  west  of  the  rl 
Camberland  Coal  Basin. 


■  Google 
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CCL  Vm.  CvnAwland  Twapikt  Road. 

Level!  on  tbe  Cumberland  Tomplke  Road  wire  copied  rrom  a  report  made 
by  JonMtaan  Knight,  Chief  Knglneer  of  the  Baltimore  and  Ohio  R.  R.,  Octobsr 
Sth,  VHS.  The;  were  partly  Iskea  rrom  a  map  and  proflle  mode  by  James 
Sotarlver,  In  ISM.  Mr.  Knlgbt  ■ays,  In  bU  report,  "The  levels  may  be  suffl- 
etently  accurate  for  inch  a  road  (tarnpike),  yet  are  not  so  exact  as  levelln(s 
taken  for  a  caoal  or  railroad." 

Datum;  Probably  mean  tide  at  Baltimore. 


KAHBB  OF  TOWNS,  ± 


Cumberland CCL  VI 

Frostburg 

Great  Sat-age  Mountain  Summit 

Savage  River.  2  miles  from  ita  head 

Little  Bavage  Mountain  Summit 

Little  Backbone  Mountain  Summit  at  (Beall's) 

Dividing  Eastern  and  Western  WateiB 

Headow  Mountain  Summit  (AHegbanj  Mln.) — 

Castelman'a  River..  .* 

Negro  Mountain  Summit 

Keyser's  Bidge  Summit,  a  spur  of  Negro  MouD' 

Winding  Ridge  SummiL 

Smytlifield  at  Tough iogheny  River. 

Barren  Hill  Summit 

Woodcock  Hill  or  Briery  Uountain 

Laurel  Hill  or  Most  Western  Mountain 

Munroe  at  Western  Base  of  Laurel  Hill 

Uniontown 

CftUley's  Hill 

Brownsville  at  MonoDgabela  River. 

Hillsborough 

Washington 

West  Alexandria 

Wheeling 


CCLIX  Fitliburgh  and  Cormellttiaie  R.  S. 

Levels  on  tbe  P.  A  C.  Branch  of  the  B.  A  O.  R.  R.  vcre  copied  from  the  prollle 
In  the  office  of  the  Company  at  Connelsvllle.  Fayette  Couoty,  Pa. 

Datum :  As  noted  on  the  profile  Is  aOO*  tulour  tow  mater  at  PUlibtiToh,  and  at    . 
above  rnean  tide  ;  therefore  514' has  been  added  to  each  elevation,  as  copied  from 
the  prollle  to  get  mean  tide  at  Baltimore  <:  T  ocean  leveL 


STATIONa. 


a  With  B.  dt  O.  R.  B. 
ft  Cnmb.  A  Pa.  R.  R. 
0  Bedford  A  Bridgeport  B.  B. 


■  Google 
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fJati.  1.1. 

STATIONS. 

AMumed 
Elevation. 

Mean  Tide. 

ai6 

870 

424 

870.S 

104.5 
1119 
1847 
1713 
1773 
1549 
1438.S 
1860 
1810.9 
1142.6 
1185 
1100 
1044 

888 
SOS 
788 
728 
468 
407 
407 
880 
868 
854 
850 
843 
888 
804 
3>0 
280 

878 
274 
268 

866 
254 
254 
854 
804 

730 
784 
988 
1385 
1564 
1638 
1861 
2226 
8886 
8063 
1948 
1874 
1885 
1757 
1649 
1614 
1668 

1346 
1310 
IMB 
1387 
983 
931 
921 
849 
873 

858 
863 
818 
804 
794 

798 
788 
782 
(780) 
779 
768 
768 
768 
708 

Olencoe 

Garrett  («) CCLXl 

Mineral  Point  (f) CCxil 

White  Rock  (ft) CCLXUI 

Connellsville  (0 CCLXVI 

Broad  Ford  (j) CCLTIV 

DawBon  (*) CCLXV 

Osceola 

d  Salisbury  &,  Baltimore  R.  It.  JuiiciIod, 

«  Bul&lo  Valter  B.  R. 

/  Somerset  A  Mineral  Point  R.  R. 

pCoal  R.K. 

fe  Fayette  and  UnloDtan  Branch  S.  R. 

i  B.  W.  Pa.  R.  R. 

J  Mt.  Pleaaaot  Braneh. 

k  BiDhman  Bun  BrsDch  R.  R. 

I  Tonghlosheny  R.  R.,  Brancb  ofPa.  R.  R.  dlffereDoe  i 


oninlevelBateeirlcliKy. 


■  Google 


STATIONS. 

ra"v«M^. 

Mfl*D  Tide. 

254 
251 
251 
251 
8B1 
251 
265 
847 
253 
243 
270 

256 
249 
255 
297 
287 

768 
765 
765 
765 
765 
765 
768 

Brown's 

784 
780 
783 
770 
768 
760 

Hazelwood 

Pittabu^r.  .?.f.:::;:;:::::i 

751 

OCLX.  SalMun/  B.  B. 

Leveli  on  tbe  Sallsbnry  B.  R.'were  romlahed  by  Hr.  R.  I.  Batier,  C.  B. 

Satam;  Plttiburgband  ConnellsvIllR  R.  R.  at  HeyendKle. 

Tbli  Toad  TUDB  soalh  np  Oaalleroan'i  River,  towardi  the  Marylsod  lloe. 


BTATIONa 

Mean  Tide. 

Pitto.  *  Conn.  R.  R.  Junction  (a) 

2095 
2063 
2067 
2073 
2075 
2100 
2181 
2331 

I 

Keyrtone 

a  Janotlon  vtUi  Flttabargb  and  Connellsvllle  D 
Myer'a  Mllli. 
e  Cumberland  and  Elklleh  Coal  MInea. 
e  SallsboiT  and  Baltlmoro  Coal  Mluei. 


CCLXr.  Buffalo  Valkg  B.  B 


Elevatlong  on  the  BallMo  Valley  R.  K.  wen 
Preildentor  tbe  Company. 
Datum:  Plltsbargh  andConnellavilleR.R. 
ThU  road  mm  north  Into  Bomenet  Couiit7. 


nirnlibed  bj  Ur.  S.  Phllaoo, 


■  Google 
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STATIONS. 

Moan  Tide. 

Garreti  <a) 

..COLIX 

1947                                i 

B^er.....::;:;";::;;." '":;:: 

S044     !                        1 

BeS^*;:::::::::::::::::::::: 

2176     1 

OOLXIl  8om&rut  R.  R. 


CCLXIU.  Fayatle  Branch,  P.  jr  0.  R.  R. 

Level!  on  this  Braacb  of  the  PItUbursh  mnd  ^nnelUvllle  R.  R.  were  copied 
from  a  proOle  Id  tbe  oBlce  o(  the  Company  at  fcannelUvllle,  Pa.,  tbrougb  tba 
klndneBB  of  Sir.  W.  U.  Taylor,  Realdenl  Engineer. 

Datum :  Mean  tide  at  Baltimore,  Hd. 

Tbli  road  tddb  soutbweBt  aloni  tbe  wait  foot  of  Cbeatnat  Ridge  toward*  tbe 
Virginia  Slate  line. 


STATIONS. 

Mean  Tide. 

White  Rock  f«) CCLIX 

907 
924 
991 

ion 

1138 
1175 
10S4 
1009 
978 
981 

a  Junction  vltb  Pittsburgh  &  ConnellavHIe  R.  K.  Just  above  O 
Note.— The  otber  bridge  |at  CoDnellavltlG)oarr1es  the  loulhweit  PeuDiylvt- 
nla  B.  R..  wblob  alio  rum  np  Dunbar  Crae" 


OCLXIY.  Ml.  Pltfuant  Branch.  P.  ^  O.  B.  R 


■  Google 


STATIONS, 


Broad  Ford  <a) CCLIX 

Horgso'e 

Tlnatman  's 

Valley  Coal  Hlnea 

Fountaio  HiIIb 

West  Overton 

Iron  Bridge 

SUuffer'B 

Mt.  Pleasant 

End  of  Road 


,t  Broad  Ford,  S,2  miles 


COLXV.  Biekman't  Run  Braneh,  P.  j-  G.  S.  S. 
rth  to  Coke  Bonka. 

Above  Tide. 
S  8T2  i 

looe 1 

a  Junction  with  PIttiburgb  and  Connellsvllle  B.  R.  near  Dawson. 
GOLXVI.  Southvttt  Penmjfhania  ExUntion, 

Leveln  on  the  Eitenslon  of  Soothwest  Penna.  B.  R.  were  rurnlahed  by  Mr, 
John  C.  Ollphant,  Engineer. 

Datum  Is  higlt  tide  In  Behaylklll  River,  at  Philadelphia.  Add  V  for  ocean 
level.  For  the  anrvejiBan  artificial  datnm  was  assumed,  an  shown  In  colnmn  1. 
Colnmn  3  gives  this  corrected  for  blgb  tide  at  Pblladelphla.  Column  3  oor- 
rected  tOr  ocean  level. 

The  main  road  Is  given  In  the  I  series.  Table  XXX. 

This  road  croBus  the  YouKblogbeny  at  Connellsvllle,  and  keeps  np  Dunbar 
Creek  over  to  Unlontowo,  parallel  with  the  Fayette  Connt7  Branch  of  the  P. 
ACRR.   See  Table  CCLXIII. 


DTATIONa 

ElevaUon. 

Above  Tide. 

Ocean  Level. 

Connellavnie  (a) CCLIX 

15»,S 
158.6 

118 

90S 
902 

866 

915 
909 

Ordinary  Water  In  Youghlogbeny 
River,  at  R.  R.  Bridge,  S.  W. 
Penna,  R.  R 

873 

R.  here  on  a  Bridge. 
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STATIONS. 

Auumed 

Above  Tide. 

Oce&n   Level. 

138 

IM 

346.4 

S7Q.2 

448 

2745 

205.7 

284.8 

886 
893 
995 
1125 
1196 
1023 
954 
983 

OCLXVn.    Yoaghioghtny  Coal  Mint  LmtU. 

BlevatlODS  ol  Cbal  apenlngt  on  tbe  line  of  Youshloglien;  B.  R.  nimlBhed  bj 
Mr.  1.  F.  Wolf,  EnglDeer  Peaa  Oas  Cool  Company, 

Datum  :  That  of  lb«  Pel  R.  R. 

Youghlogheny  Mine,  No.  1 T».« 

"2. nt.1t 

"4. 8oa« 

Th.Moore'sdrirtat  Moore'iitatlonP.AC.B.R. T9B.10 

Harkel'i  Drln.  at  Janctlon  ot  Yougb.  R.  B SM.M 

CCZXVnr.    Weitmonla^  Lw»U. 

Various  datum  points  In  Wettmoreland  County,  FennsflTanla,  from  a  mr- 
vey  made  by  Mr.  F.  Z.  Shellenberg,  Superintendent  of  tbe  Westmoreland 
OdbI  Company,  IrwIn'B  Stallon,  Penna.  R.  R. 
Datum  1  Tbat  of  the  FeniiBjilvanIa  R.  B.  (Add  V  for  Ocean  Level.) 

Long  Run  Presbyterian  Church  Bench  Mark  on  Door  8111 +  lUV 

Olrclcvllle  Intersection  of  Mount  Pleasant  Turnpike  With  Qreenibnrg 

'and  Pittsburgh  Turnpike 1391 

JacksonylUe.    Turnpike  east  end  of  town lUl 

South  Side  Mine  Mouth  Coal aW 

Larimers  Coal  Mlna Ml 

Ray'B  Coal  Bank ;  on  fEirm  of  William  Ray's  heirs Uta 

Robinson's  Goal  Bank ;  on  brm  of  R.  S.  Robinson  . 981 

Btgley'N  Mines;   Mouth  of  Drain,  entry  from  ArmstronB's   Osceola 

Works,  P.  A  C.  R.  R.,  at  head  of  BIgley't  Main  Entry MS 

Coal  Hollow :  Youghlogheny  Coal  Hollow  Coal  Company's  Mines,  be- 
tween OulTey's  and  Shaner's  Station.  P.  A  C.  B.  R.  Coal Tt» 

ATmstrong'a  Coal,  opposite  Buena  Vista  <easl). 8U 

HoOPe'H  Coal  Mine SU 

Buler'B  Station,  P.  A  C.  R.  R     Coal 841 

Weslroorelond  Coal  Shan  (Coalt) 7S1 

Foster  8haa  (Penn  Township).    Coal Wt 

Penn  Coal  Mine,  north  side  of  Penn  Station,  Pa.It.R vn 

Klfer's  Coal  Bank,  east  of  Penn  Station,  north  side  of  Pa.  R.  R. .  .  ,  lltO 

Smith's  Coal  Bank ,  .  1180 

Loughuer's  Coal  Bank lUU 


■  Google 


im]  ^"^  It 

HkrrlMD  Clt7,  two  mllea  nortb  or  Uanor  atatlon,  on  Pa.  R.  B.,  on 
briage  over  Brosby  Kan 

Orott  RcadM,  two  mllea  west  of  HBirlion  Clly 

Iteleiii : /ntet-KcMon  of  FreeportnodBaltEburg  Roads,  uortheaBlofBalem. 

Salem:  Burnt  Cabin  SummU,  between  Allegheny  and  Monongaliela 
Waters,  between  Beaver  Run  and  Turtle  Creek,  one-half  mile 
norlbeest  of  Salem.. 

Salem  Cron  Roads (Itelnioiit  P.O.). 

Salem;  Coal  at  Salem  Cross  Roads 

Bouquet  Village  Jiwd,  opposite  Oiist  Mill 

Bouqnet  Coal 

William  DulTg  Steam  Qrlit  Mill,  *urfaeeo/  water  ;uBt  below  Mill. .  . 

EIuk's  Bank,  Coal  at  Burnt  Cabin  Summit. 

UoQuade'i  Coal  Bank  on  road  leading  from  Salem  Cross  Roada  to 
Freeport 

John  Coohran'i  Coal  Bank 

Tbom  Ron:  Water  Id  Run  at  road  crossing  Jas.  Coohran's  Arm.. .  . 

Tartle  Creek :  Water  In  Creek  at  northern  turnpike  oroulng,  on  Waa- 
gaman's  brm 

Turtle  Creek :  Northern  turnpike  crossing,  at  Long's 

Tnnla  Creek:  Water  In  Creek  at  Remaly's  Mill 

Walton's  SummU.  between  waters  of  Turtle  Creek  and  Brushy  Run  . 

IjOngacre's  Summit 

Brlnker's  SummU 

Flak's  Run:  Water  at  Junction  wltb  Brushy  Run,  four  miles  north  of 
Manor  Station,  Pa.  R.  R 

COLXIX.  PitUbwgh,  Virginia  and  CharlMton  R  B. 


This  road  aaoends  the  west  bank  of  the  Monongafaela  River  from  Pittsburgh 
to  the  Virginia  State  Line,  and  Is  In  process  or  completion  above  Monuogahela 
City.    It  crosses  the  river  from  Pittsburgh  to  Birmingham  on  a  high  bridge. 


'  AboveTide.   Ocean  Level. 


18tli  •• 
«8nd  " 
80th       " 

Beck's  Bud 

Bird's  Run 

Btreet's  Run 

West's  Run 

Homestead 

Patterson's  Run 

Opposite  Broddock's.. . 

Thompeon'a 

Opposite  HcKeespott. . 
Cuny'gRuD  (ft) 

o  Junction  with  the  PltUbnrgh,  Clnclnnat 
(On  bridge, 

FBOC.  AVER.  PHILOe.  BOC.  XTI.  97.  T 


and  St.  Louis  R.  R. 


■  Google 
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Camden 

Rock  RuD 

PineRuD 

Peter's  Creek 

Wylie'B 

ElUabetU 

WftlKm's 

HodgeD'B  Coal  Road.... 

Co«J  Bluff  Road 

Houston'aRun 

Bufblo  Coal  Works. 

HinKo  Creek. 

DryHun. 

HonoDgahela  CIt; 

PlKeon  Creek  (e) 

JobiuoD's  Coal  Road... 

Pike  Run 

Wert  BruwDBTllle  (d) . 


.   OceKD   LCTct. 


VII.    ALLEGHENY  BERIE8. 


ceo.  Pitliburgh  City  Lmeli. 


■y  of  PitUbargh,  Pa.,  i 


'e  rurot»Iied 


It  dltTerenl  poInU  lu  tbe  CI 
br  Mr.  William  Harlla,  Anlntanl  Engine 

Datum!  LowwalerintliejIUeaheTty  River  MlheBatpeatioo  Bridge,  vhtcb  ae- 
OomiDg  lo  Mr.  Jaa.  T.  Qardaer'a  determtDatloo,  la  690.20'  above  the  Mean  8ar- 
Ace  of  the  Atlantic  Ocean.  See  page  aSS,  Vol.1,  Hayden'i  Oeologleal  Survey  Re- 
port of  isra, 

EUvation  of  Point*  in  Oitg  of  PaMurgh,  Pa. 


BENCH    MARKS. 

CItyDalain. 

Ocean   Level. 

On  Window-sill  of  Monongahela 

Incline  Plane.  Check  Houw.. 

407.075 

On   Belt-course  of  Union   Depot. 

Main  Entrance 

47.e03 

746.408 

On  East  end  Door-sill  of  Point 

Breeze  Hotel  at  Intersection 

of  Penn  and  Fifth  Avenue.  - . 

273.814 

978.014 

On  Belt-couree  of  MunBhull's  Dia 

tin  err,  corner  Penn  Avenue 
and  Water  Street 

28.198 

727.898 

On  Door-sill  of  Post  Office 

61. BM 

750.754 

On  Embankment  of  Lower  (old 

Jteservdr  on  Bedford  Avanut 

165.854 

On  Embankment  of  Upptr  (old) 
Reservoir,  Bedford  Avenue. . 

401.674 

■  1100.874 

■  Google 


CHyDatam.   Ocean  Level. 


On  Flow  Line  of  Highland  Ave- 
nue (new)  Reservoir 

On  Flow  Lineof  HeiTon  Hill(new) 
Reservoir. 

Oa  Flow  Line  of  BriUiant  Hill 
(new)  Reservoir 


1064.80 

i3sg.ao 

SS4.30 


OOCI.  AUtghti^  ValUy  B.  B. 

Level!  on  the  Allegheny  Valley  R.  R..  rrom  KlttanlnK  to  Oil  City,  were  copied 
from  note>  Id  posBeMlon  of  Mr.  Walnwrlght,  Aulstant  Bnglueer,  Engineer'! 
Omce.  Allegheny  Valley  R.  R..  Pittsburgh,  Pa. 

ThU  portion  or  the  mad  wai  leveled  during  the  sammer  of  IBTS.  The  eleva- 
ilon  at  Klttanlng  wai  aaomed  to  be  SOXabove  tide.  Tbedlflerence  between  the 
true  elevation  and  the  elevation  agsamed  at  the  Red  Baak  Intersection  of  lbs 
Bennett's  Branch  K.  R.  with  tbe  main  line,  wai  made  tobe3»l'.    TblnanMbe 


Great  dlfflcnlty  has  been  eiperlenc«d  In  oonnootlng  the  levels  or  this  road 
With  those  of  others  In  NorUiweRtem  Pennsylvania,  and  no  reliance  can  be 
placed  upon  their  exactness.  They  are  evidently  loo  low,  and  the  error  seemH 
tobein  tbe2S4'fbetdlffbreDae:  and  therefore  In  the  Bennett'*  Branch  Exten- 
sion Table,  GCCII. 

For  Instance,  the  level  at  Parker's  City  Is.  by  thU  Allegheny  Valley  R.  R.  Ta- 
ble, SmS  +  2»  »B83';  whereas,  Mr.  Lnoas  makes  It  900',  or  46  leet  blgber.  See  Sec- 
tion In  Carll's  Report  of  Progreas,  1871. 

Again,  at  Frsnkllu  tbls  Table  gives  07^6  +  !8t  -  <l63'i  whereas,  Lake  Bbore 
and  Michigan  Southern  (Franklin  Division)  Table  CCCLXil  mokca  It  414.06(4- 
lAke  Erlel  +  S73  ^  lOir.  or  »  feet  blgber. 

Again,  at  Oil  City  this  Table  gives  «S3';  whereoa  Oil  Creek  and  Alleghenj' 
Valley  R.R.(CCCIV)glTBS9fty,  or  I?  higher.  And  the  same  In  CCCLXXXVII 
by  the  Franklin  Branch  of  Allanllc  and  Oreat  Wenlero. 

The  levels  of  points  from  Pittsburgh  np  to  Klttanlng  ooald  not  be  obtained 
by  any  efforts.  There  seem  to  be  no  records,  profiles  or  notes  of  the  levels  of 
this  part  or  tbellne.  PlttsbuiKb  Is  7*5'  by  Table!;  Oordoer  makes  It  Tttf.  and 
■o  does  PItUburgh,  Fort  Wayne  and  Cblaogo  B.  R.,  Table  CCLXXIII. 


Ooean  Level. 


PitUtburgh 

Sh&rpHburgh 

Balton 

Logan's  Fenj 

PamaeeuB 

Tarentum 

CltanteTS 

Boda  Works 

West  Penn  Junction  (a) 

XXVI 

White  Roch 

a  With  West  Penn.  I 


,  Google 


Aiwamed        Tide. 


Kelly'a. 

LogiuBport 

Eittanlng 

CowanBhanoock  . . . 

Pine  Creek 

Templeton 

Haboning 

Beimenon 

Red  Bank  June.  (d)CCClI 

Pbillipsburg 

Brady'e  Bend 

CstflBh 

Sarah  Furnace 

HillBTille 

Mooterev 

Parker  Cily  <e)...CCCIII 

Foxburg  

EmliDton 

Dotterer's 

Black's 

Rockbuid 

St.  George's 

Scmb  Oraae 

Brandon's. 

Foster 

East  Band; 

Cocbran 

w-  i,„„,j,  I  CCCLXV 

ton  City  ((!>....CCCIV 


Ocean  Level.  , 


990 


b  jQDCtlon  of  Benoelt'i  Branah  R.  R.  Elevation  accordlDg  to  prollle  nf  Ben- 
uett'i  Branch  Ext.  of  Allegheny  Valley  R.  R.  +  831.70,  wbtcb  glvei  the  above 
mentioned  dlfferencentlS4',uted  for  reducing  the  other  levela  to  tide  This  bow- 
ever  depend!  on  the  Pblla.  «  Erie  H.  K.  levels.  Table  ,  which  ar«  u 
unreliable  aa  those  of  the  AJIeghen)'  Valley  H.  R.  The  connection  between 
Harrliburg  and  Pi ttabnrgb.  round  by  the  West  Branoh  Buaquebonna  River,  li 
divisible  Into  three  sectlonB.  the  middle  one  (Bennett's  Brani^  Extenilon  R.R.) 
Dloae  being  reliable. 

c  Junction  with  Parker  and  Karn'i  City  R.  R. 

d  Junction  with  Atlantic  and  Great  Western  R.  R.,  and  with  I^ke  Shore 
and  Michigan  Southern  (Franklin  Division)  R.  R. 

«  South  Oil  City,  river  rail,  mHln  track,  opposite  lower  end  of  platform  of 
depot.    Junction  with  Olt  City  and  Allegheny  Valley  R.  R. 

Note.— Seven  feet  bas  been  added  to  the  second  oolumn  In  the  above  Ta> 
ble  to  make  the  third  oolumn  agree  with  levels  In  Table  CCCIL 

GCCU.  Bennett' t  Branch  Bxtention  R.  R. 

The  levels  on  the  Bennett's  Branch  Extension,  A.  V.  R.  R.,  were  copied  from 
tbe  prodle  In  the  ofllce  o(  the  A.  V.  R.  R.  at  Plttabnrgh,  Pa,,  through  kindness 
of  Mr.  H.  Blackstooe,  Chief  Enilneer. 


■  Google 


187S.] 


167 


DklDiQ  :  Tide  water  at  Pbllailelphlii. 

This  datum,  howaver.la  dependenl  upon  the  level  of  tbe  ea«tem  termlno*  or 
IMttwooa  Junction  with  the  Phil.  &  Erie  R.  R.  But  thli  In  known  to  b«  too 
low,  and  therefore,  tbe  leveli  of  tbe  whole  line  are  too  low,  and  carry  down 
with  them  thoae  of  the  Allegheny  Valley  Main  Line,  as  stated  In  notea,  to 
Table  CCCI. 

Mr.  Burgln'i  orliflnal  level  on  the  P.  A  E.R.  B.ftt  Driftwood  «m  768'.  Ttala  Mr. 
WII*oii  took  for  bli  datum  level  Id  the  lurveyi  of  tbe  BeoDett'B  Branch  Exten- 
Bton  R.  R.  acrou  to  the  Allegheny  Valley  R.  R.  Ht.  Wllion'i  levels  are  given 
In  column  1. 

OnlhepruOleor  tbeP.  AK  R.  R.  uced  In  Table  CCXVI,  the  level  of  the  point 
of  Junction  Uoalled  796  (T  feet  higher).  Column  2  makes  ttila  flrat  correction, 
wblehhelpa  to  lift  the  Allegheny  Valley  levela  a  tittle,  but  not  near  enough. 

Colamn  8  I*  left  blank  for  a  future  correction,  when  tlie  lovela  of  the  P.  A  El. 
B.  B.  are  lined,  aa  they  muat  be  ;  for,  Rlthough  they  start  about  right  at  Hun- 
bury,  they  are  already  about  SO  feet  too  low  at  Wllllamaport  by  the  Calawlssa 
K.  R.  (LXV),  and  by  the  Northern  Central  R.  R.  (CC)  lists  of  levels;  and  feet 
too  low  at  Lock  Haven  by  the  Pennsylvania  R.  R.  {XV)  branch  lUIa.  At  Em- 
porium also  they  are  IB  feet  lower  than  the  BuflOlo,  N.  Y.  A  Phil.  Railroad 
(CCXIXl. 

Bnt  even  this  20  f«et  odd^d  to  tbe  prevlona  r  "SI' will  not  suffice  to  lift  the 
west  end  of  this  Bennett's  Br.  E^t.  R.  R.  high  enough  to  cancel  the  dllTerenoe 
at  Praoklln  and  Oil  City.  It  Is  probable,  however,  that  tbe  whole  residual 
error  Ilea  on  the  Allegheny  Valley  R.  R.  tine. 


Ooeen  Level. 


Driftwood  Junction    (a) 

CCXVI , 

Mil  Bun 

Miller's 

Dent'iKoD 

Em 

Omnt 

Honnt  PlcaMDt 

Devil's  Elbow 

■Benezetle 

Headic'e  Run  W 

Caledonia  Tunnel  (e).. 

SlablovrnDam 

Bebner's  Run 

CleftrRun 

Blab  Run 

P»U'B  Creek 

Crooked  Run 

Evergreen 

Maghee'8 

Panther's  Run  (((>.... 

JUfnoldnilU 

Prior  Run  («) 

Prindible's 


1014 
1078 
1133 
11153 
IMS 


1378 
1874 

laei 


184» 


a  With  P.  A  E.  R  R.  near  Drinwood.    "T»6"  on  P.  ft  E.  proflle. 

b  Bench  mark  on  Bridge;  West  abutment,  top  Of  Oap-Stoue,  M.  B.  corner. 

easo' east  of  Tunnel. 

d  Cap-stone  of  east  Abntment. 

«  Cap-stone  of  eaat  Abutment, 


■  Google 


1S3 


STATIONS. 


Above  Tide. 


Ocean  Level. 


HcAnnatty  Run  (J) 

Gunp  RuQ 

Puller's  Mill 

■WolfUuD 

C&ble  RuD 

Iowa  Mill 

Gooseneck 

Beira  Mill 

QarriBon'BMIll 

BroohviUe 

NicholBon'a  Mil) 

Corder'B  Run 

Puckerty  Point 

Rattlesnake  Run 

Baxter's  Mill 

HeathTJIle 

Motter's  Run 

Bear  Tree  Run 

Mayaville 

Pine  Run 

Millville 

ludlauiowQ  Run 

Middle  Run 

Nete  Bethlekem 

Anthony's  Neck 

Leatherwood 

Rock  Run 

Buck  Lick  Run 

Lawsonham  (g) 

Fiddler's  Run 

Red  Bank  Jan.  (A)  CCCI 


1317 
1301 
1390 


1209 
1199 
1300 


1181 
1187 
1124 
1107 

1083 
1075 
1067 
1063 
1060 
1094 
1025 
1001 


isoe 
isoa 

1293 
1280 
120S 
1847 
1243 
1216 
1206 
1207 
IIM 
1100 
1188 
1144 
1231 
1114 
1089 
1082 
1074 
1070 
1067 
1061 


Sligo  Branch  of  A.  V.  B.  B. 


Lawsonham  (t).  ..CCCII 

Stop's  Run 

Fiddler's  Run  (f) 

8000  feet  (t) 

14,000  feet 

15,000  feet 

17,000  feet 

88,000  feet 

Benn's  Summit 

29,000  foct 

Cherry  Run 

/  Cap-stone  of  ' 

a  Sllgo  Branch  It,  R. 

A  With  AUegbcn;  Valley  R.  R. 

1  Junction. 

f  Pint  crossing;  centre  or  Trestle. 

Jt  From  the  Janctlon. 


■  Google 


STATIONS. 


Ocean   Levftl. 


88,000  feet 

Sligo  SuDnnit 

Iron  Oie  Bank 

83,000  feet 

Little  LickinK  Creek. . . . 
Big  Licking  Breek. . 

8Hgo{i) 

End  of  Road 


132S 
1307 
12SS 
1157 
11S9 
1109 
1067 
1092 


Boitcn  Branch  of  A.  V.  S.  B. 


Junction  (m) CCCII 

2,000  feeU 

8,000  feet 

4,000  feet 

5,000  feet 

0,000  leet 


I  SIIko  FurDBce  la  Hflrved  by  this  road. 

m  There  ore  no  ■tatloni  marked  on  tbe  profile  or  tbl«  branch.  The  leveli  are 
glvcD  at  thousand  feet  rtom  the  point  o(  divergence  rrom  the  mala  road. 

COOin.  Parker  and  Earn*  OUy  R.  R. 

Levels  of  tbe  Parker  and  Kama  CItr  R.  B.  were  taken  from  note*  in  poues- 
■loDorMt.  Wm.  M.  Kipp.  Engineer  at  Parker  City.  Tbe  datum  o{  the  prelimi- 
nary aurvey  waa  an  aaanmed  level  ICO  feet  below  the  top  of  tbe  weat  abutment 
of  the  Iron  bridge  then  building.  This  datum  (aa  ahown  by  aobaeqaeot  snr- 
veya  In  locating  the  line)  la  103.9ft'  below  the  top  of  tbe  free-stone  baae  of  the 
toll  hoDse.  The  bridge  rises  8*  going  eaat,  and  there  la  a.  farther  rise  from  the 
end  of  ibe  bridge  to  tbe  A.  V.  R.  B.  depotofl.BS',  aa  auartalned  by  Mr.  J.  F. 
Carll,  which  will  make  the  datum  of  P.  A  K.  C.  B.  R.  below  the  A.  V.  B.  R.  de- 
pot lOe  W  +  e  -f  l.K  -  118.97'.  Elevation  A.  V.  B.  R.  depot.  Parker  aty  MS  — 
lli  =7ta  "  datum  which  added  to  the  elevations  as  oopled  from  notes  should 
bring  levels  to  tide. 


Above  Tide. 


Ocean  Level. 


Parker  June.  (a>.,CCCI 

Btone  House 

Hartineborg 

Ai^le 

Petrolla 

CeDtr»1PotDt 

KameCtly 


1064 

1079 
1138 
1150 
1159 
1179 


1143 

1157 
1166 
1186 


a  With  Allegheny  Valley  R.  R. 

Kors.— Seven  feet  baa  been  added  to  the  aecond  oolamn  In  the  above  T4- 
ble  to  make  the  third  column  agree  with  Tablea  CCCI  and  CCCII. 


■  Google 


COCIV.  Oa  Cre*k  and  AlUghtng  Bieer  B.  S. 

Levels  on  the  Oil  Creek  Kod  Alleihen]'  RlTcr  E.  R.  were  oopled  from  U>«  pro- 
flle  In  the  ofDce  or  the  Companf ,  al  Oil  CItr,  by  penulHioD  uf  C.  J.  Bepbura, 
Esq..  Super!  nt«Ddeat. 

Detuni:  P.AE.  tLR. 


AboveTlde.  Oce»n  Level. 


Irrincton  (n) CCXV 

DuDn'B  Eddy. 

Peana.  House 

Thompson'a 

Cobbaoi 

Magee 

Tidioute  

Tninkey  ville 

Hickory 

Dawson 

JamisoD 

Tionesta 

Stewart 

Preddent 

Eagle  Bock 

Henry's  Bend 

Oleopolia  

Walnut  Bend 

Bockwood 

Imperial 

Oil  City CCCLXVU 

McClintwk 

HouBevllle 

Rynd  Tarm 

TarrFann 

Colnmbia 

Petroleum  Centre 

Boyd  Farm 

Pioneer 

Bhaffer 

Miller's  Farm. 

Titusvllle CCCVIII 

Hydetown 

Bridge  C6) 

Gray^i  Mill8(c) CCCYII 

Meyer's  Bwitch 

Tryonville 

Centreville 

Qlynden 

Spartansbnrg 

Summit • 

Stewart's  ftwiteh 

A.&O.W.RR.  Crossing  CCCLXV 
Corry  (d) CCXV 

a  Junction  with  P.  &  E.  R.  R. 

b  N«M  Hydetown. 


1168 
1144 
1140 
1130 

iiai 
ins 

109S 
1085 
1078 
1068 

loao 

1047 
1048 
1034 
103S 
1088 


104B 
1054 
1076 
1073 
1080 
1120 
1118 
1181 
1330 
1341 
1266 
1230 
1300 


1444 
1634 
1460 
1433 
1420 


■  Google 
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CCCV.  PithoUi  VaU»y  R.  B. 


J  Mr.  AaK>  Hordecal, 


STATIONS. 

Above 
OleopollB 

+  Lake  Erie 

Ocean  Level. 

Oleopolifl OCCIV 

0 

383 
290 
615 
343 
162 

446 

678 
736 

loai 

688 
608 

1019 

1251 
1809 
1634 
1261 
1181 

Enl«rpr'se 

Tltusville CCCVI 

CCCVI.  Dunkirk,  Alieghenj/  Vallej/ and  PitUburgh  R.  R. 

Levels  OD  tbe  Dunkirk,  AlleglieDy  Valley  and  FltUburgb  R.  R.,  irare  copied 
from  a  list  rurnlihed  b;  Mr.  Svary  E.  Wrlfler,  C.  E.,  who  obtained  tbe  leveta 
from  tbe  Engineer  in  cbarge  of  tbe  road. 

Datnin :  Lake  Erie. 


STATIONS. 

-i- Lake  Erie 

Ocean  Level. 

..CCCIV 

608 

755 

785 
8H5 
878 
895 
048 
«11 
S75 
595 
603 
620 
843 
660 
668 
670 
688 
689 
685 
689 
723 
757 

1181 

1338 

1358 
1898 
1451 
1268 
1321 
1184 
1148 
1168 
1176 
1198 
1316 
1233 
1238 
1248 
1261 
1363 
1258 
1262 
1295 
1880 

A.&G.W^^Cro«iingCCCLXV 

Sincl^rrllle 

a  State  Line  of  PennRylvanIa  and  New  York. 

b  Suribce  of  water  outlet  ol  Chatanqoa  Lake  <F75    ■+   Lake  Erie  573  •■   1^8' 
Ocenn  Level. 

FROC.   AJIER.  FHILOB.  BOC.  IVI.  VI.  U 


■  Google 
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STATIONa 

-1- Lake  Erie 

Oceui  Lore). 

780 
736 
744 
425 
S89 
192 
25 

180S 
1809 
1317 
998 
810 
765 
698 

Dnnkirk  (d).  .CCCLXIII,  CLXII 

»of  » 


n«i  +  Lnbe  Erie  SIS  =  ISOS'  Ocean  Level. 
1  whioh  the  above  levoli  were  copied,  no  eleratlo 
the  D.  A.  V.  &  P.  R.  B.and  the  L.%.  ft  H.  S.  B.  R.  u 
oin=  on  (ho  iuimo  i-»el.  anU  the  eleTBtlon  a>  give 
It  U  tbererore  adopted  as  tbi 


a  On  the  111 

«t  Dm  ■  ■  •    ■ 

U,  the  terminal  o 

CCCVII.   UnUn  and  Tttumitlt  R  B. 

tear  or  Hr.  C.  J.  Hephun 
Datum :  P.  A  E.  r!  B. 


I  waa  iiot«d 
•^  the  same 


STATIONS. 

Tide. 

o™.  ^.. 

0.C.&  A.R.RB.Jniic.(a)  .CCCIV 

1266 
1239 
1280 
1805 
1286 
135S 
1369 
1890 
1396 
1257 

Blcwmfleld  

Union  (6) CCXV 

y  River  R.  B.  at  TItiuvllle. 


CCCVIII.  Penntyhania  and  Petroleum  B.  S. 


Datum :  Lake  Erie. 


ntosTillc CCCIV;  CCCV 

Newton'BMlUs 

Athene  Mills 

Little  Cooler, 

Teeple  Town 

Cambridge. 

Edinboro 

Suminit 

HcKean'a  Comer. 

Brie CCCLXrV 


trom  Ibe  preliminary  survey.   Tbe  road  la  not 
..  r. —  ™. ....  .^  ^,g 


■  Google 


CCOIX.  (o)  Bvffalo,  Gorrg  and  Pitttburgh  K  B. 


STATIONS. 

Above  Tide. 

1428 
1474 
1417 
1146 
1S45 
1568 
1629 
1300 
1221 
673 

Brochton  (V) CCCLXiii 

a  The  level!  on  this  road  are  aappooed  to  be  correct,  aod  may  be  entirely  x 
bat  the  proQlt  rrom  vhlcb  tb«  elevations  were  copied  ta  IndeQulte  aa  to  tbe  ei 
act  location  or  the  statlona. 

b  JunctloQ  with  L.  8.  A  M.  8.  R.R.  Elevation  on  L.  B.  A  M.  a  R.  B.  at  tbi 
point  li  731'  above  Heon  SartlMe  of  Atlantlo  Ocean. 


Tin.  OHIO  LINE  BBRIES. 
OCCL.  PitUbvrgh,  CincinnaH  and  81.  LouU  B.  R. 

IiBvela  of  the  Plttsbnrgh,  Cincinnati  A  St.  Loala  Railroad,  were  copied  fl 
proBle  Id  the  office  or  the  Company  at  PlttsbnrEb,  Fa.  The  proOle  wu  i 
niBhed  by  Mr.  B.  U.  Pelton,  Jr.,  Oen'l  Supt. 

Datum:  Peniuylvania  B.  R.  leveUT  Add  7' Tor  Ocean  level. 


Mean  Tide.  Ocean  Level. 


PitUburih  (fl) I 

Birmin^iam  (b) 

Jonee'  Ferry 

TemperanceviDe 

Sbeiidan 

Cork  Run 

Ingram 

Brot>db«ad 

Cemetery  CTOsglug 

Bridge.  No.  a 

Bridge,  Na4 

Bridge,  No.  5 

Mansfield  (e> CCCLI 

Walker's  Mm 

Oakdale 

Nobleatown 

Willow  Grove 


,  Google 
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8TATI0NR 


Mean  Tide.  Ooenn  Level. 


McDonald's 

Primrose  

Bulfter 1146 

Bridge,  No. 17  

BurgettetowD 1001 

DlOBiDOre 

Bridge,  No.  19  

Paris  Road 

Bridge,  No.  83 

Collier's  (d) 

Hollldaj  Cove 

Edgington  (•) 

SteubenTllle  (/) CCCLV 

a  Plttaburgb  Union  Depot  (740*,  Oardner.) 

t  Boutb  side  ofOhlo  River. 

0  Junction  witb  Cbartler'i  O.  B. 

d  Id  Virginia. 

a  East  Bide  ofOblo  River, 

/WealHldeof  ObloRlTerandJaactton  wltbCI«Telandai 
Dlvlilon  R.  R. 


I  FittabDrgb  River 


€OCLI.  Oharliert  B.  B. 

Elevatlona  on  the  Cbartler'i  Branch  R.K.,  were  tamlihed  by  Ur,  N.  I.  Beck- 
er, Cbler  Engineer,  P.  C.  A  St.  L.  RAllnrar,  Columbus,  Oblo. 

Add  T'  toreduoe  to  Ocean  level,  and  lubitract  1' for  tbedlserepanayftt  Hant' 
Held,  -  V. 


STATIONS. 

Mean  Tide. 

Ocean  Level. 

Mansfield  (a) CCCL 

Leasdale  ..        

778 
803 
807 
825 
868 
878 
SOS 
935 
936 

e&a 

681 

1006 
IMfl 

788 
808 
813 
831 
874 
879 
903 
981 
943 
958 
087 
1013 
1055 

Hii^^.'::;;:::::.v;.v;.v.v.:::'.: 

Washington 

■  Google 


OCCLH.  B»mpfiald  It.  B. 

ElevMlona  on  the  HempOeld  ttallirar,  irera  furnlibed  hj  Hr.  W.  N.  Bolllni, 
BnslQver  B.  «  O.  R.  B. 

Datam;  Uean  tide  at  Baltimore,  Md.,  equal Oc«aD level.  {NocoDnectlODoaD 
be  made  at  WublDgton  between  tbe  HempDeld  aod  Cbartler'i  B.  B.  lines.) 


Mean  Tide.    Oceao  L«Tel. 


Waahington  (a) CCCLI 

Thompson'B  HHIa 

Cbartier 

Tftylorevillo 

ClavBTille 

VieDQft 

West  Alexandria 

Valley  OroTC 

Point  Mills 

Roney'a  Point 

Triadelphia 

Elm  Groce 

Carbon 

Mt  DeCbante] 

Wheeling  (i) , 


(1049) 
690 

1008 


683(t) 
1099 


COOLIII.  Fitttburgh,  Fbrt  Wagn*  and  Ohieago  R.  B. 

I«velaor  Plttebnrih,  FortWaj'iie  and  Chicago  R.  R.,  were  copied  from  the 
proflle  (In  Ihe  Office  at  PlttHburgb).  furnlibed  tbroiigh  tbe  kindness  of  Mr.  F. 
8.  Slatsper.  Cbief  Engineer. 

Datnm .-  Lake  Erie.   Accepted  level  of  Lake  Erie  above  Ocean  level  Is  SIS'. 

Tbe  third  colnmD  adds  1'  to  reduce  the  levels  of  the  second  columns  to  har- 
mony vltb  those  or  the  Fennsylvonla  R,  R. 

It  Is  thus  seen  that  the  Depot  at  Pittsburgh  li  established  rrom  ibe  Atlan- 
tic side  and  (Tom  the  Lake  Erie  side,  with  a  probable  error  of  about  one  foot. 


STATIONS. 

+  Lake  Erie 

Oeean  Level. 

Ocean  Level. 

173.10 
165.83 
191.83 
158.85 
150.50 
158.50 

H0.77 

746 
739 
765 
733 
729 
729 
736 
723 

Alleglieny 

738 

a  Plttibarsb  Union  Depot. 
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8TATIOS8. 

+Lake  Erte 

Oo«*li  Level. 

OceuLeveL 

140.30 
164.30 
152.80 
143.44 
143.44 
143.44 
143.44 
138.34 
138.24 
130.94 
184.34 
178.13 
198  83 
398.15 
832.84 
376.76 
471.38 
481.71 
408.86 
38S.39 
421.61 

432.46 

723 
737 
736 
.    716 
716 
716 
716 
711 
711 
704 
707 
751 
773 
606 
896 
960 
1044 
1055 
9S2 
958 
996 

995 

Homewood(c) 

.CCCLrX 

949 

Enoii(<0 

State  Line 

434 

478 

994 

Leslie'BRun 

479 

Bull  Creek 

Golnnibiana 

Mill  Creek  

Beaver  Creek 

Green  Creek 

Or.  Cr.  Siding 

OlSJ 

665 

584 

487i 

461 

454 

JPranklin 

606 

d  and  Plttsburgb. 


c  Xew  Castle  Branch  R.  R. 

73.  Between  ColurabrHnn  and  Fraakllo 
bereUieNe«Ll>ibonR.Il.JolDa.  Neither  i 
>-en,  and  therefore  do  ooDDectlou  oon  be  i 


the  Oeol.  Sorver  of  Oblo,  VoL  I, 
i  a  (tatlon  now  ealleil  Leetonle 
ame  Dor  elevation  of  this  point  li 
lOde  with  Warrea  bjr  thla  fiat. 


COOLir.  Ohio  Biwr  Wat»r  LmieU. 


+Lake  Erie 

Ocean  Level. 

93 
232 
609.50 
381.50 
120.50 

666 
795 
1083  JiO 
954.60 
693.50. 

Allegheny  River  at  PIHsbui^h  C*) 

lute  level  or  CI 


,  Google 


an.}  167 '  [Lmi« 

OOOLV.  OUMtand  and  Pitttbvrgh  R.  R. 
Levels  of  tbe  CleveUiiil  and  PItUburgh  R,  S.,  wen  copied  (Torn  proflle  . 
ofllee  of  Mr.  iBolab  Linton,  Cbler  Engineer,  Ravenna,  Ohio. 
Datura:  Lake  Erie;  STf  above  Ocean  level. 


STATIONS. 


Rochester  (a)..CCCLin 

B«aver(6)  

Industry 

Smith'sFerry...... 

Ohio  State  Line  .... 

Liverpool 

WellBville  

LintoD 

Hammonds Tille .... 

Salineville ... 

Tellow  Creek  (as  below) 
Yellow  Creek  Summit. 
Bsadj  Summit 

Hahoning  Summit. .... 

Alliance    

Beech  Creek  (water) , . , 
Beech  Creek  (rail) 

Atwater 

Samiuit  in  Atwat«r 

Rootatown 

Ravenna  Public  Square 

Bavenna  Station 

P.  &.  O,  Canal 

P.  &  O.  Canal,  rail  on 

Cujsboga  TUver  water, 
Cuyahoga  River  bridge, 

Hud»on  Village 

Hudson  Station 

Macedonia 

Tinker's  Creek,   (below 


Tinker's  Creek 

Bedford 

Mill  Creek 

Newburg 

Cleveland  Euclid  street 


Clereland  Machine  shop 


itie 

11S9 
1078 
1300 
1086 
1019 
1044 
1098 
1188 
1176 
1128 
1188 
llOS 
1068 


1047 
1130 
10S8 


Geology,  1H73. 


_  _ .,.  _..    ,  , ._  _t  S90  test  from 

r  Btatlon  Of  tbat  road  the  elevation  1*707.24. 
-MofVoLI.Oblo 


»  a  series  of  levels  taken  from  p 


heUht  of  the  R.  R,  track  about  AUegbenr  River  water  at  Franklin  has  not 
beenobtnlned. 

b  Mr.  Gnrdner  qaote*  from  report  of  City  Engineer,  Maroh  15,1871,  (page  SIS, 
HayileD'H  Report  of  llflS},  for  Plltibnrgh : 

Low  water.  City  Datum tm.X 

High  water,  IBSi 72BJM 
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OCOL  yi.  BiMT  Dieition  C.  If  P.  B.  B. 


-t-Lake  Elrle   OoeBn  Level. 


Yellow  Creek  (at  above)  (o) . 

McCoy'B 

ElliotsTllle 

Sloaa's 

Jeddo 

SMubenvilieVft) .'.'.'.'.". '.'.'.'.  VCCCL 

Mingo  Junction 

Lagmnge 

Rush  Run 

Portland 

TorkTilte 

Deep  Run 

Martin'sFer^ 

Bridgeport  (tf) CCLVI 

Bellaire  (d) CCLVI 


a  Down  tbe  west  bank  or  tbe  Ohio. 

b  Junction  wUb  PllUburgh.  CInolnnatI  and  St.  I 

t  Jnnctlon  with  Baltimore  and  Oblo  R.  R. 

d  Janollon  Central  Dlv.  Bait,  and  Oblo  R.  R. 


COCL  VIL  BtavtT  Zeeeli. 


Bencb  Uarlia  In  vlolnlt]'  at  Beaver.  Pa.,  rurnlKhed  by  Hr.  James  Harper. 
Oonnty  Surveyor,  who  received  tbe  Infonnallon  from  notes  ot  Mr.  J.  N.  Hoag, 
U.  S.  Engineer. 

Beach  Mark*. 


IS  Cnt  and  mnrtcedwltbaoron  on  aflat  BtaneM  feet  rromfoot  or  alluvial  bank 
toward  river,  and  opposite  a  point  SO'  west  or  veit  end  or  platform  at 

Beaiifr  ttatlon Sn).30 

The  above  level*  were  brought  (Tom  Pittsbnrsh  from  a  Bench,  whose  refer- 
ence above  main  tide  was  given  by  the  City  Engineer,  a«  determined  by  tbe 
PenneylvBQlK  R.  R.  level. 


CCCLVin.  Nev  OaitU  attd  Beavtr  VaOty  B.  B. 

Levels  on  the  New  Cutte  and  Beaver  Valley  R.  R.,  were  nblalned  at  Pitt* 
burgb.  Pa.,  through  the  kindness  of  Mr.  F.  S.  SIntaper,  Chief  Engineer,  P.  P.W. 
«  C.  R.  R.    (Late  survey). 

Datum;  Lake  Erie.  573' above  Ocean  level. 

Tbis  Is  part  or  the  Aabtabula,  Voungstown  and  Pittsburgh  R.  B. 
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STATIONS. 

Lake  Erie. 

Ocean  i.evei. 

Homewood  (a) CCCLIU 

876.78 

SSS.&7 

a8«.68 

238.44 

239.36 

333.02 

201.09 

216.04 

230.20 

217 

229.6 

2S4.8 

S25.0 

244.3 

253.8 

2t)6.S 

203 

357.8 

264.4 

950 
900 
860 
801 

8ia 

806 
774 
789 
803 
790 
80a 
7B7 
799 
817 
826 
839 
836 
831 
837 

Niles 

A.  &  O.  W.  R.  R.  (d)..  CCCLXV 
Champion, 

Ashtabula  (e> CCCLXIII 

1 

a  PItUbargb,  Fort  Wstds  aod  Chlcafo  R.  R. 

6  jDDCtloo  wltb  Erie  kdiI  PltUburgh  R.  R.  at  Lawre 


B.  R.  track  a 


ait 


e  JabclloD  with  NeirCutle  and  Youngstowa  Branch  of  PllU.Fl.Wariieand 
Chloago  R.  R. 
il  Atlantlo  and  Oreal  Weitem  R.  R. 
*  lAke  Shore  and  Mlahlsan  EMntbem  R.  R. 

aCOLXVin.  S»av»r  CoaU,  ^o. 

Lereli  of  Coal  Baelnl  and  other  palnurrom  report  of  W.  O.  Darley,  Chlet 
EnglDeerof  Hew  Caelleand  Franklin  R.  R.,Oct.T,  IBM, 
FBOC.  AMEIt.  FKILOfl.  80C.  XTI.  97.  T 


■  Google 
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Lake  Erie. 

Ooean  Level. 

S30 
856 
620 
740 
540 
806 
576 
417 
600 

703 
029 
10B3 
1R13 
1118 
1378 
1149 
900 
1078 

Brier  Hill  (Mahoning  Valley) . . . . 

Hottenburgb  Lower  Vein 

Sandy  Uke 

Sandy  Lake,  Lower  Vein 

COOLrX.  Ifm  CcuOe  and  W-onWift  S.  B. 

oopled  trom  a 


Level!  or  theNewCuUeandFrknlilla  R.R.,  i 
tberoad  farDlihed  by  Mr.  A.  VBodlvoort,  Supt. 
Datum;  Lake  Erie, Sr3' above  Oeekn  level. 


STATIONS. 

+Lake  Erie 

O^^J 

Kew  Caetle(a> 

.CCCLVIII 

220.60 

833 

834 

855 

4111 

463 

473 

487 

584 

624 

571 

684 

754 

615 

704 

598 

798        j 

Leesburg 

1045 

8toneboTO(c) 

CCCLXIII 

1171 

a  Janctlon  with  New  Castle  and  Beaver  Valley  R.  R. 

b  JauatloD  with  Sbenango  and  Allegbeoy  R.  R. 

e  JuDcUoD  witb  Frankllii  DlvUlon  L.  8.  «  U.  S.  B.  R. 

OCOLX.  Erie  and  PitUburgh  B.  B. 

Level!  on  the  Rrle  and  Pittsburgh  B.  R.  were  copied  m>m  the  proflle  In  the 
oflloe  at  Erie,  tbrough  the  klndneH  or  Mr.  E.  N.  Beeboat.  Aait.  EDgloeer. 
Datum :  Lake  Erie.   SJV  above  Ocean  level. 

a  JonctloD  wItb  New  Caatle  and  Youugitown  Braoeb  of  Pltlsbursh.  Port 
Wayne  and  Chicago  B.  R.    Table  CCCLVIII. 
b  CrosalDg  of  A.  A  O.  W.  B.  R.    See  Table  CCCLXV. 
e  Croillng,  Franklla  Division,  L.  B.  *  M.  S.  B.  B.  Bee  Table  CCCLXU. 
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STATIONS. 


-t-Lftke£tle  Ocean  Level. 


New  Caatle  (a) CCCLVIII 

Harbor  Bridge 

Nasbuii 

Pulaski 

Hiddlesex 

Wheatland 

Sbaron 

SbarpBville 

Clarksvllle 

Transfer 

A.  &  Q.  W.  R.  R.  Crossing  (ft) 

CCCLXV 

Sbenango 

Qreenville 

Jamestown  (c) CCCLXII 

Espyvllle 

LinesTille 

Bammit  {d) 

Conneautville 

Spring 

Albion 

Crosaea 

Qirard  (e) CCCLXIII 

Falrview 

Swuisville 

Erie CCCLXIII 

It  Tbe  eLevatlon  K'veii  at  a  point  near  Summit  tiSTS'  aboTe  Lake  Erie  —  lUV 
above  Ocean  level. 

e  JUDOtloD  wllb  L.  8.  A  M.  8.  B.  R.  near  Olrard. 

OOOLXI.  Shenango  and  Alleghany  R.  B. 

Levels  on  the  Sbenango  and  Allegheny  R.  R.  were  mrnlstaed  throoKb  tbe 
ktndneisof  Mr.  Aug.  Hotdecal.ABsletant  Engineer  A.  AO.  W.  Railway,  Mead- 
vllle.  Pa. 

Dalam:  Lake  Erie.   573' above  Ocean  Level. 


+  Lake  Eric  Ocean  J^evel. 


Cool  Spring 

Freedonia 

New  Hamburg 

Shenango — 

Qreenville  (a> CCCLX 


1S40 
1350 
1205 
llOS 
1127 
1177 

use 


>nneut«  wltb  the  Erie  A  PlttHborcb 


■  Google 
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OaOLXn.  Franklm  DieUion,  Lake  Shore. 

LevelB  OD  Franklin  Dlvliioo  or  lAke  Shore  uiA  Hlabls^n  Southern  R.  B. 
were  copied  ^m  the  proflle  Id  the  office  of  the  Company  at  Cleveland,  Oblo, 
by  permlMlOQ  of  Mr.  J.  D.  Hawks,  Aul.  Engineer. 

Datum  :  Laiie  Erie.   573'  above  Ocean  level. 


STATIOWa. 


+  Lake  Erie  Ooean  Level. 


Oil  City,  east  (o> CCCI  486.90  1010 

Oil  City  (ft)..CCCIV,  CCCLXVII  436.80  1010 

ReiM>(<!> CCCLXVII  444.50  1017 

Two  Mile  Bun 423 

F«nlclln(d) CCCLXVII  444 

Midway 423 

Summit 583.03  1163 

Polk G11.07  1084 

Raymilton 564.88  1138 

Midway 600.88  1174 

Naples 591.78  1163 

Btoneboro 598.08  1171 

Coal  Branch 636.08  1199 

Clark'8 591.30  1164 

Hadley'a 497.09  1070 

Balem 424.51 

A.&  O.  W.  B.  R.  Croeaing  («) 

CCCLXV 414.10 

Jtfiduay 510. 00 

Jamestown  (/) CCCLX  416.78 

Turner's 487.37 

Simond's : 483.73 

WiUlamsfleld 

Ajidover. 633 

Kchmond 

Dorsett 444.78 

Jefferson 868  " " 

Plymouth 381 

Ashtabula  (g) CCCLXIII         74.52  648  

•o  ConneclB  with  Allegheny  Valley  R.  IL    gee  Table  CCCt. 

b  Connects  with  Oil  Creek  and  Allegheny  River  R.  H.,  see  Table  CCCIV,  and 
wllb  Fmnklin  Branch  of  the  Atlantic  and  Qreat  Western  R.  R.  See  Table 
CCCLXVII. 

e  Connects  with  Franklin  Branch  of  the  Atlantic  and  Oreat  Western  R.  R. 
Bee  Table  CCCLXVII. 

d  Connects  with  Franklin  Branch  or  the  Atlaqtto  and  Oreat  WeBtern  R.  R 
Bee  Table  CCCLXVII. 

e  Crossing.  Atlantic  and  Great  Western  K  R.  near  Salem.  See  Table 
CCCLXV. 

/  Crosalng,  Erie  and  PltUbnrgh  P..  R.    See  Tabfe  CCCLX. 

g  Junction  with  Mala  Line  ot  L.  S.A  M.  S.  R.  R. 

OGCLXm.  Lake  Shore  and  Michigan  Sovtherw  B.  R. 

The  elevations  or  the  Lake  Shore  and  Michigan  Southern  R.  R.  were  ob- 
tained at  Cleveland,  Ohio,  through  the  kindness  of  Mr.  J.  D.  Hawks,  AMlaUnt 
Engineer. 
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Datum ;  I^ke  Erie.   673*  above  Ocean  level. 


4-LakeEiie  Ocean  Level. 


151.11 
121.24 

128.  ee 


Dunkirk  (a). CLXII,  CCCTI 

Horian's 

Brockton  (6) CCCVI 

FortlaDd 

"Westfield 

Ripley  Crossing 

Ripley 

Slate  Line 

Northeaat. 

Hoorhead's 

Harbor  Creek 

WesleyviJIe 

Erie(o) CCXV 

SwanviUe 

Falrriew 

Girardfd) CCCLX 

Spriogfield 

Conneaut 

Amboy 

KiDgiTJIle 

Ashtabula  («) CCCLX 

a  Connects  at  Dunkirk  with  Erie  R.  H.,  Table  CCXtl,  and  with  the  Dunkirk, 
Allegheny  Valley  and  Ptttsbargh  B.  a.   See  Table  CCCVI, 

6  Connects  at  Brockton  with  the  BuflUlo,  Corry  and  Plltsbnrgb  R.  R.  8ee 
Table  CCCIX. 

c  CoDoecU  at  Erie  with  Pbtladetphla  and  Brie  R.  R.   See  Table  CCXV. 

d  CoQhecta  at  Qlrard  with  the  Erie  and  Pltubargh  R.  R.  See  Table  CCCLX. 

t  Franklin  Dlvlllon  diverge!  rrom  the  Main  Line  at  AahtabDla.  See  Table 
CCCLXII. 

OCOLXIV.   Erie  City  Lw«l». 

Elevations  of  points  In  the  City  of  Erie,  Pa.,  were  fnrnlsbed  by  Hr.  Irvin 
Camii,  City  Engineer. 
Datum:  Lake  Brie.   GTS*  above  Ocean  level. 


74.5! 


648 


STATIONS. 

l/kS°E7.e. 

Ooean  Level. 

Chestnut  Street,  at  SecoDd  Street 

70 
190 

S35 

643 
768 

808 

Water  In  Reservoir,  City  Wftlei 
Woriu ;..... 

COCLSV.  AUanlie  and  Qrtat  Wulem  B.  R. 
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Datum:  Lake  Brie.   673' abore  Ocean  level. 

[Jan  15. 

STATIONS. 

I^r^«. 

Ocean  Level. 

8aIamanM(a> CLXH 

811 1 
796 
771 
783 
831 
703 
690 
676 
694 
683 
748 
777 
85G 
885 
B74 
864 
866 
780 
724 
630 
679 
685 
BS6 
G34 
004 

497 
526 
707 
673 
449 
384 
371 

412 
818 
870 
488 
66S 
890 
827 
823 

1384 
1871 
1844 
1858 
1404 
1375 
1263 
1249 
1267 

ias6 

1331 
1350 
1438 
1468 
1547 
1437 
1439 
1353 
1297 
1308 
1153 
1158 
1129 
1107 
1077 

1070 
1099 
1280 
1145 
1022 
957 
B44 

985 
891 
H3 
1056 
1I2« 
063 
900 
895 

Btal«Line 

Corry  (c).  .CCCIV.CCCV.CCCIX 

Venuigo 

Swii"  .v.v.' ;!::;::::  ."T " 

Franklin    Junction   Branch     (d) 

Shenango  (d) CCCLXI 

TraDBfer</) CCCLX 

Leavittsburg  (s) CCCLXVI 

a  Junction  with  Erie  R.  R.   See  Table  CLXII. 

b  Croaelng,  Dunkirk,  AllegbeDy  and  PIllsbnrKta  B.  B.    See  Table  OOCVI. 

e  Jnnctlon  with  O.  C.  A  A.  R.  R.  R.;  aee  Table  CCCIV.  PbllBilelphla  A  Erie 
R.  B..  Table  CCXV.   Buflblo,  Corry  and  Pltteburgh  R.  R.,  CCCIX. 

d  Franklin  Branch  of  A.  A  Q.  W.  B.  R.  dlvergei  from  Main  Line  three  mllea 
•oDtheaBtorUeadville.   See  Table  CCCLX VI L 

■  Junction  with  Shenango  and  Alteghenj'  B.  R.   See  Table  OCCLXI. 

/  CroHlng,  Erie  and  FItlebDrgh  B.  B.    See  Table  CCCLX, 

p  JuncUon  with  HahoulDE  Division  ofA.  A  O.W.B.B.  See  Table  CCCLX VL 
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CCCLXVI.  Mahoning  Dtvuion,  A.  (f.  G.  W.  R  R. 


STATIONS. 


Ocean  Level. 


ColmaD's  (a) 

State  Line 

Habbmrd's 

VeachMlne 

DougbteD'B 

Thornhill 

ToungGtown 

BrierHill 

Niiea  (fc')'.'.'.'.'.'."!!!^!'.!!!"! 

Warren  (e) 

Learittsburg 

Braceville 

Windham 

Oarrettaville 

Mantua 

Poud 

Solan 

Plank  Road 

Newburg  

Cleveland 

a  Junction  with  Mala  Line,  A.  &  O.  W.  R.  R. 
b  jQDCtlon  wltb  Klles  luid  New  Lisbon  R,  R. 
e  Junction  with  Hain  Line,  A.  A  Q.  W.  R,  R, 


CCCLXrn.    Franm»  Braneh,  A.^  0.  W.S  B. 


STATIONa. 

L^^^Jle. 

Ocean  LeTei. 

487 
G24 

488 

457 
480 
809 
441 
429 

1070 
1097 
1061 

1030 
1008 

B73 
1014 

085 

Franklin  (*) CCCLXII 

Oil  City  (<) CCCI,  CCCIV 

h  Main  Line  A.  A  O.  W.  R.  R.  aboDt  three  mllei  m 
Meadvllle. 

b  Connects  with  the  Fracklln  Division  of  the  L.8.  A  H.  S.R.  R.   See  Table 
CCCLXII, 

e  JnnctlAn  with  Allegheny  Vallej  R.  R.,  Table  CCCI;  and  with  Oil  Creek 
A  Allegheny  River  R.  R.   See  Table  CCCIV. 
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OCOLXYIII.  Bhanm  Branch,  A.  ^  Q.  W.  R.  B. 


BTATIONB. 

lAXV 

Above  Tide. 

829 
285 
275 

902 
868 

848 

End  of  Road.. 

li  Ualn  LiDB,  A.  &  O.  W.  B.  EL,  DsarSlwroD. 

APPENDIX. 

MomUain  Summit  Lwtit. 


SUMMITS. 

Tide. 

Ocean  LeTBl. 

1680 
1677 
2161 
1673 

2836 
2020 
2290 
1879 

1450 
1419 

2547 

Elk  &  West  Creek,  P.  &  E.  B.  B. 

West  of  Clean,  N.Y.  .&  E.  B.  R. 
Blair's  Gap,  Allegheny  *  Portage 

Witoon's  Gap.  B.  &  0.  R.  R 

Sand  Patch,  P.  &  C.  R.  R. 

CalawisBs    Esteiision    of     LitUe 

Blmlra.  N.  Y.  &  E.  R.  R 

Note.— Tbe  above  le 


■e  copied  by  Mr.  O.W.  Leuffbrfrom  Mr.  Strickland 
Kneaw'  me  mora  ad  um,  AprlJ  4tb,  18BB.  and  are  soppoeed  by  Mr.  LeuOBr  to  be 
tnnD  Burveya  made  toy  Col.  Charles  H.  Schlatter,  In  1838  or  1838. 
a  Summit  between  Cbambenburg  and  Pltlabargh,  on  tomplke. 

OUarfiald  County  LtwU. 
Statement  of  levels  tn  the  Clearfield  Region  fumlihed  toy  Mr.  El  H.  LenlEer, 
Civil  Engineer.    Add  S'  for  Ocean  level. 


STATIONS. 

Tide. 

Ocean  Level. 

Tyrone  Junaion  of  T.  &  C.  R.  R, 

892 
1402 
1553 
1759 
2025 

2086 
1478 
1444 

895 
140S 
1556 

1763 
2028 

2089 
1476 
1447 

Emlgh'a    Gap    Summit,    Nalural 

Oiceola 

Pool,  Osceola  Dam 
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STATIONa. 

T,... 

Ocean  Level. 

1444 
1487 

1485 
14SS 
1683 

8888 

3S78 

2611 

24M 

2864 

8921 
1688 

1670 

1450 

1618 

1821 

1608.  B 

1808 

1462 

1580 

1819 

1345 
1568 

1722 

2428 

1465 

1447 
1470 
1488 
1401 
1086 

8286 

2881 

8614 

2409 

2867 

2224 
1641 

1078 

1458 

1621 

1884 

1607 
1306 
1493 
152» 
1823 

1848 
1G71. 

1785 

2481 

1468 

"      MoQDtaln  Branch 

■■      Whiteside-B  Run 

Middle  Summit.  8  Spring  0«p 

and  scarce  of  Hoehannon  Cr. 

CrMt   of  Allegheny  Mountain  at 

Northern   Bommit,    3  Spring 

mile  easi  of  Northern  Sum- 
mil,  3  SpringOap,  and  highest 

Crest  of  Allegheny  Monntain  in 
leap  1)etween  north  fork  of  Binli- 
IngRun  and  Mountain  Branch.. 

Crest  of  Allegheny  Mountain  in 
gap  between  Laurel  Ron  and 
tributary  of  Mountain  Branch.. 

Crest  of  Allegheny  MountMD  Id 
gap    between    Boar    Run   ud 

DaTls*  Coal  Bank  on   pike,  two 
miles  east  of  Janesvllle 

Little  Muddy  Run  at  pike  creas- 
ing near  JanesTiile . 

■Whileside's  Gap  in  divide  between 
HoshannoD  &  Clearfleld  waters 

Spmce    Flat   Summit   in  divide 
between  Beaver  Run  and  Clear 

Confluence    of  Big   Muddy  and 
Clearfield  Creek,  near  Madeira 

Franklin  Colliery  Level  of  bottom 

Burfare   of  wat«r    in    Clearfield 

Surface  of  water  in  Big  Mnddj 
Bun    at   turnpike  crossing,    ] 
mile  west  of  JaneBviiie 

Stephen's   Summit    in   Clearfiei 

and  Mo«bannon  divide 

Sand  Spring,  source  of  the  Moun 

Moshannon    Mines    three     mile 
west  of  Osceola  <?) 

FKOC.  AMKB.  FKILOe.  SOC.  XTI.  87.  1 
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Ctntre  CovtUg  LntU, 

EISTatloni  of  polnti  on  ezperlmeDtBl  line  from  Betletoate  to  Sprins  Mills. 
by  Hr.  J.  L.  Soinniervllle,  R.  E.,  Betletonte  and  Snow  Shoe  Hallroad. 
Ailil  V  for  Ooean  Level, 


BTATIONB. 

Tide. 

Ooean  Level. 

CroMlng    Nittanr   Monnudn    at 

1W7 
1120 

1078 
I960 

1874 
1186 

1079 
16B7 

Head  of  Penn'B  Creek  (water)  . . . 

Spring  Mills  iotereection  with  L. 
C.  &8.C.  R.R 

Beliefonte  and  Lewlstown  turn- 
pike croaing,  Nittanj  Houn- 
Win 

Orn.  LthigA  and  Sutquthanna  R  B. 

Bee  page  4S  above. 

Tbe  rullo wins  tablea  hATeJoat  been  received  from  Hr.  John  W.  Crellln,  A.  S., 
In  a  letter  dated,  Hanoh  Chunk,  Ma?  1, 1876. 


Elevation*.   Ocean  Level. 


Top  of  rail  L.  V.  Tracli  at 

Fbinipeburg CXIT 

Easton CVII 

Qlendon 

Hopes 

Freemanaburg 

Bethlehem 

Bethlehem  Jnnction 

Alleutown 

Lower  Cataaaugu 

Upper  CalasBUgu 

Lanback's 

Siegfried's  Bridge 

Priechler'a 

Lockport  

Wftlnul  Port 

Lehigh  Gap 

Hazardville 

Bowmansville 

Parry  vilie 

Weissport 

LehigbtoD  

Mauch  Chunk 

Coal  Port 

Peao  Haven  Jnnctlon 

Penn  Haven 


217.4 
St5.1 
219.06 
ai9.61 
221.78 
23G.54 


848.00 

856.42 

871.43 

892.78 

416.83 

485.77 

448.83 

475.50 

4&3.71 

582.8 

684.7 

708 

728.9 
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OIX.  Jfttqutkcning  TalUy  B.  B. 


Bee  peye  44,  above. 


STATIONS. 

ElevkUOM 

Ooewi  Lerel. 

801.11« 
1006  .le 
1175.64 
1331.4S 
1287.48 

CXIL  Lehigh  and  LaekateatuM  S.  B. 
See  page  45,  above. 


STATIONS, 

Blevatloiii. 

Oeran  Level. 

38».85 
8B9.12e 
298.67 
818.077 
88a  867 
803.887 
433.687 
67G.027 

Clyde 

Bih 

Stated  MeeUng,  January  21, 1876. 

Present,  15  memberB. 

Vice-President,  Mr.  Fealet,  in  the  CJhair. 

A  photograph  of  Prof.  Jaa.  O.  Booth  waa  received  and 
ordered  to  be  placed  in  the  Album. 

Letters  of  envoy  were  received  from  the  R.  Academy  at 
Stockholm,  and  the  R.  Observatory  at  Greenwich. 

Donations  for  the  Library  were  received  from  the  R. 
Academy  at  Stockholm,  R.  Academy  and  Observatory  at 
Torin,  Victoria  Institnte,  Nature,  Geological  Society  at 
Dublin,  American  Journal  of  Science,  P.  A;  L.  Society  at 
Leeds,  Antiquarian  Society  at  Albany,  Academy  of  N,  S.  at 
Philadelphia,  Franklin  Institute,  Medical  Journal,  Engineer 
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Department  U.  B.  A.,  Congressional  Library,  Wisconsin 
Historical  Society,  and  a  Committee  of  the  Boston  Society 
of  Civil  Engineers. 

Mr.  Cha^e  described  a  Japanese  translation  of  Br.  Henry 
Hartshorne's  book  entitled,  "  Essentials  of  the  Practice  of 
Medicine." 

Mr.  Price  exhibited  a  piece  of  wood,  very  dry  and  light, 
and  not  at  all  mineralized,  recently  obtained  from  a  city 
well,  and  desired  to  place  on  record  the  following  memo- 
randam : 

Two  wells  for  draiDB  have  been  dng  at  tuid  near  the  BonUiern  end  or  the 
Hotel  ftt  the  southwest  corner  of  Brood  and  Walnnt  streets,  the  highegt 
part  of  the  old  citj  of  two  sqnare  miles  tn  area.  Afler  the  surface  and 
brick  clay,  the  digging  was  through  firm  blue  clay  to  the  depth  of  thirteen 
feet  from  the  curb  line  ;  then  fine  gravel ;  and  at  the  bottom  coarse  "  water 
gravel,"  which  was  penetrated  to  the  depth  of  37  feet  At>m  the  curb,  where 
the  digging  ceased,  without  going  below  thnt  gravel.  The  lower  was  the 
coarsest,  with  pebbles  two  or  three  Inches  in  diameter;  and  through  it  were 
scattered  some  unrounded  stones,  with  angles  more  or  less  sharp,  but  only 
a  few  inches  in  length,  and  the  largest  not  over  eight  iochea  long.  Near 
the  bottom  was  found  the  limb  of  a  tree,  two  inches  thick  in  the  broadest 

Mr.  Blodget  described  the  clays  and  gravels  underlying 
the  city,  and  a  map  of  Broad  street,  from  South  street  to 
League  Island,  which  he  had  published  to  show  that  they 
were  evenly  deposited  at  about  the  level  of  tide. 

Mr.  Blodget  said  that,  in  the  borings  on  League  Island  which  he  super- 
intended, the  gravel  beneath  the  clay  was  proved  to  pass  under  the  water 
and  forms  the  river  bed,  affording  good  holding  gronnd  for  ships  every- 
where, the  central  channel  being  S3  feet  deep,  and  the  Inshore  soundings 
16  feet  below  low  water  mark.  A  little  mud  is  acen  at  the  upper  end  of 
the  island.  The  southern  end  shows  a  tough  clay,  which  sets  or  hardens 
on  exposure,  and  is  used  for  embanking.  At  Point  Breeze,  in  excavations 
for  the  large  bank,  one  foot  of  quicksand  was  found  45  feet  down,  under 
which  lay  firm  gravel ;  the  series  from  the  surface  downward  being  1,  top 
loam  ;  2,  sandy  clay  and  blue  clay  ;  3,  gravel.  Piles  18  feet  long  driven 
through  blue  clay  took  Arm  hold  in  the  lower  gravel. 

Hr  Tathem  said  that  at  Fifth  and  Walnut  streets  there  were  two  gravels, 
eeparated  by  20  feet  of  blue  clay  and  mud,  a  pure  slimy  blue  clay  without 
a  particle  of  gravel. 

Morris,  Tasker  &  Co.'swell  in  Southwark  went  down  70  feet  before 
striking  rock,  and  continued  in  the  rock  to  a  depth  of  S50  feet. 

Mr.  Price  said  that  his  present  excavations  al  Twenty-eighth  and  Oxford 
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Streets,  show  at  16  feet  ftom  the  surface  s  black  streak  2  Inches  thick,  the 
whole  mass  being  gravel  as  br  aa  tbej  have  yet  gone. 

Ur.  Blodget  recounted  the  experience  of  those  who  laid  the  foundatioos 
of  the  Masonic  Temple,  Broad  and  Filbert,  where  two  gravels  were  found 
separaled  by  8  feet  of  quicksand,  which  required  two  powerfiil  steam 
pomps  6"  and  8"  working  night  and  day.  The  top  of  the  qnlcksand  layer 
was  accidentally  uncovered  at  the  corner  of  the  lot  40  feet  deep,  and  this 
obliged  the  plan  for  laying  the  foundation  to  be  entirely  changed  at  an 
expense  of  say  |80,000. 

The  great  lower  of  tbe  Public  Buildings  opposite  to  the  Masonic  Tem- 
ple, has  its  foundation  laid  in  the  upper  gravel,  and  there  is  a  possibility  of 
fbture  disaster  tmm  the  subjacent  quicksand. 

Dr.  Creeson  commuDicsted  aluo  the  following  record  and 
analyses  of  the  boring  at  the  Continental  Hotel,  at  th«  cor- 
ner of  Chestnut  and  Ninth  streets: 

Analgtit  of  WaUr  from  Arteiian  Well  at  Continental  BoUl  and 
Sthaylkill  Ritar. 

Analysis  made  by Charles  M.  Cresson,  M.D.,  417  Walnut  Street. 

Sample  received March  32,  1875. 

'•  amount  of  (U.  8.  G.— 281  Cubic  Incbee.  — 8.382698).  ...4 gallons. 
Analysis  made March  23d— April  15tl^. 


Anai7«ls  No.  1142. 


Bedlment. 

Bolidmatteraponevaporationtodryneas 

"        "        "  "  "      after  Ignition 

OrganicMatter  (Carbonic  Acid,  &c.},  bylossonigni 


Silica  (810,)... 

Alumina  (Al,0,).. 

Oxide  oflron  (Fe,0,).. 

Lime  (CaO.).. 

Hagnesia  (MgO.).. 

Carbonic  Acid  (CO,)    ... 

Sulphuric  acid  fVee  (30j.  ., 

"  "    in  combination 

Chlorine  free  "     (CI.) 

"  in  combination 

Potash  (KO.).... 

Soda  (NaO.).. 

Ammonia  ftee  (NH,|... 

"  alburoenoid 

Nitrogen  tioai  Nitrates  and  Nitrites 

Sewage 


Artain  W 

SrkBylklUK. 

aratna  lii  1 

<ir»l».lnl 

(-.8  liallon 

13.58000 

6.0B0OO 

5.06000 

1.03000 

2.11800 

J  0.43800 

0.05100 
0.05800 

1.47448 

0,4e»08 

0.53380 

not  det. 

not  det. 

0.68750 

1.18000 

0.65000 

0.50000 

\'Xl 

i'S' 

0.00646 

0.00850 

0.00442 

0.02142 

0.18360 

0.17000 

0.04420 

0,31420 
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Well  Bt  ContlDeDtal  [»ned  through,  of  .t""      deptt. 

Sand  ftod  Or&Tel  tu  Rock  ftt 40feeL  40  feel. 

BlueGneisB 100    ■'  140    " 

Feldspar 1    "  141    " 

Light  Ore;  Onelaa S8    "  170    " 

Pure  Feldapu 27    "  aoe    " 

Pump  down  to 178    "  S84    " 

Is  a  purer  and  better  drinUng  water  than  that  supplied  fVom  the  Scbuyl- 
kill,  and  equally  good  for  household  purposes.  Id  March  1874  and  1675 
water  became  mudd/  for  four  hours  and  then  clear  again. 

Mr.  0.  E.  Hall  commonicated,  throngh  the  Secretary,  a 
List  of  Genera  and  Species  of  FobbiIs  determined  by  him 
during  1874  and  1875,  to  be  inclnded  in  his  report  on  the 
FoesiU  of  Pennsylvania  for  the  U«ological  Surrey. 

Mr.  Lesley  communicated  a  list  of  2,500  station-levels  in 
FennsylTania,  collated  from  railway  and  other  records,  by 
Mr.  Charles  Allen,  of  the  Geolt^ical  Survey. 

Mr.  Chase  communicated  certain  conclusions  deducible 
from  the  curree  of  rainfall  in  North  America. 
Mr.  Lesley  was  elected  Librarian. 

The  following  Standing  Committees  were  appointed  for 
the  ensuing  year : 

FiTiance, 
Mr.  Frederick  Fraley, 
Mr.  Eli  E:  Price, 
Mr.  Benjamin  Y.  Marsh. 

Publication, 
Br.  John  L.  LeConte, 
Dr.  Daniel  M.  Brinton, 
Dr.  HarrisoD  Allen, 
Dr.  Charles  M.  Creeson, 
Mr.  William  M.  Tilghman. 

MaU, 
Gen.  Hector  Tyndale, 
Mr.  Edward  Hopper, 
Mr.  Solomon  S.  Roberts. 
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lAbraTy, 
Br.  Beigamin  H.  Coat«e, 
Mr.  Eli  K.  Price, 
Dr.  JoBeph  Careon, 
Dr.  Charles  T.  Kranth, 
Dr.  George  H.  Horn. 

PeodiDg  nominations  791,  792  were  read. 

Pending  nomination  Ko.  791  was  balloted  for. 

The  reading  of  the  list  of  Borvivlng  memberB  was  post- 
poned. 

The  annual  report  of  the  Trnstees  of  the  Building  Fund 
was  presented  and  referred. 

On  motion  of  Mr.  Price,  an  appropriation  of  $500  was 
made  for  the  immediate  binding  of  the  unbound  Serials  in 
the  Library. 

On  motion  of  Mr.  Slodget,  it  was 

Besotvedf  That  a  Committee  of  this  Society  be  appointed 
to  consider  the  proprietjr  of  attempting  a  representation  of 
the  progress  of  research  in  Physical  Science  in  the  United 
States  at  the  coming  Centennial,  and  of  inviting  the  co-op- 
eration of  other  Societies  tn  such  representations. 

Mr.  Blodget,  Dr.  Barker  and  Dr.  Campbell  were  appointed 
the  Committee. 

On  scrutiny  of  the  ballot  box  by  the  presiding  officer,  it 
was  anaonnced  that : 

Dr.  J.  Gibbons  Hunt  was  duly  elected  a  member  of  the 
Society. 

And  the  meeting  was  adjourned. 
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ITEBULAR  ACTION  IN  THE  SOLAB  BY8TEU. 

Br  Flint  Eablb  Cease, 

FBOFKBBOR  or  FHILOaOPHY  a  HATEBFOBD  COLLEQE. 

(Stad  before  tJu  Ameriean  Philciophieal  SoeMy,  April  iUt,  187B.) 

In  Btiidying  the  special  evidences  of  nebular  action,  we  find  yarious  sig- 
niflcant  relations,  based  on  the  following  cardinal  planetary  portions,  for 
which  Stockwell's*  Talues  are  taken: — 

Beeolar         Mean  Mean        Secalar      Secular 

Perihelion  Perihelion    Mean.       Aphelion     ApbeJIon    Range 

K  .2S74S  .81878  .88710  .40346  .47677  .17934 

$  .87224  .69779  .72383  .74888  ,77449  .10218 

®  .93326  .98613  1.00000  1.03387  1.06774  .13547 

cf  1.31105  1.40823  1.52369  1.64416  1.78638  .42528 

71  4.88682  4.97824  6.20280  6.42785  6.51927  .68296 

1;  8.78445  9.07764  9.S8885  10.00006  10.84326  1.60880 

^  17.68808  18.82298  19.18868  20.04418  20.67918  2.99111 

^  29.59817  29.78221  80.08886  80.8S551  80.46905  .87138 

1.  The  minimum  eccentricities  of  the  principal  planets,  as  found  by 
Stockwell  are:— Neptuue,  .000671  Uranus,  .01176;  Baturu,  .01287;  Jupiter, 
.0266;  Earth  and  Venus,  each,  0.  The  ratios,  counting  towards  Sun,  are, 
therefore,  t^  -t-  $  >=  1  :  2.11;  );  :  3/  =  1  :  2.07.  The  closeness  of  theae 
approximations  to  the  ftaction  i,  snggesta  their  probable  dependence  on  a  tall 
through  a  half-radius,  wliich  would  give  the  particles  of  a  nebulous  ring 
the  Telocity  of  separation. 

2.  The  secular  i&nges  of  the  planets  present  many  suggestive  features. 
Jupiter's  (.68296)  corresponds  with  Earth's  orbital  radius  of  spherical  gym- 
tion  (.63246);  Saturn's  (1.6088),  with  the  nucleal  tendency  of  Earth's  kinetic 
radius.  (1.4232^  =  1.6009);  Uranus's  (2.99111),  with  the  asteroEdal  belt, 
and  with  a  linear  pendulum  of  which  Earih  occupies  an  oedltatory  centre; 
Mare's,  with  the  centre  of  linear  oscillation  of  Jupiter's;  Venus's,  with 
the  centre  of  explosive  oscillation  of  Mercury's;  the  range  gum  of  Neptune 
and  Earth,  (1.00680),  with  Earth's  mean  vector-radius;  of  Venus  and  Mer- 
cury, (.60462),  with  the  kinetic  atmosphere  (.60087);  the  sum-ratio  of 
Earth  and  Venus,  (.28760),  with  the  ratio  of  Mercury's  greatest  eccentricity 
(.28172). 

8.  Stockwell's  estimates  for  the  msiimum  secular  eccentricity,  Beseel't 
for  the  masses  of  Jupiter  and  Saturn,  and  Newcomb's  for  those  of  Uranoi 
and  Neptune,  give  the  following  values  for  the  positions  of  centres  of 
gravity,  at  secular  perihelion,  mean,  and  secular  aphelion,  the  unit  being 
Sun's  radius; 

■Smlthtonlaa  coDtrlbtitloni,  231.  pp.  87, 3S. 
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Perihelion. 

Mean. 

ApbelloD. 

TtatlM. 

1.0019 

1.0668 

1.1318 

1 

.5380 

.5688 

.6847 

1 

.1681 

.1834 

.1966 

i 
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These  values  likewise  exhibit  a  close  approximation  to  the  perihelion 
ntii)  j,  between  the  companion  planets  of  each  pair,  together  with  indica- 
tiona  of  nebular  rapture  between  Saturn  and  Uranus,  and  of  increasing  con- 
densation towards  Neptune  and  Jupiter.  The  perihelion  ratio  of  Neptune: 
Jupiter  =  l  :8.1ithatof  nranns:8atnra=  1  :3.3,ornear1y  thatuf  a  nodal 
divieion,  to  the  entire  length,  of  a  linear  pendulum.  The  reversal  in  tbe 
direction  of  condensation,  between  the  central  and  the  exterior  belt,  ma^ 
perhaps  explain  the  retn^rade  satellite  motions  of  Uranus  and  Neptune. 

4.  If  we  compare  the  perihelion  and  the  aphelion  centres  of  gravity  of 
companion  planets,  we  flndtliat.S34T{snearUiecentreof  spherical  gyration 
(v/l4  X  10019  =  .6336)  of  1.0019,  and  that  ,1681  U  near  the  centre  of 
Debular  rapture  *(.1661)  of  .3323. 

6.  The  time  of  revolution  varying  as  f*,  while  tbe  time  of  rotation  with 
the  velocity  due  to  interior  ei*  viva  varies  as  r*,  the  limiting  radius  of  syn- 
chronous rotation  and  revolution,  for  any  given  expanding  or  contracting 
nncleuB,  is  a  mean  proportional  between  the  limiting  radii  of  interior 
and  exterior  nucleal  rapture.  I  have  shown  tliat  the  gravitating  impulses 
are  4S65  x  (10)"  per  second,  corresponding  in  frequency  with  the  red  rays 
of  light,  and  the  modulus  of  light  is 

(865.256x86400  12 

taken  as  tbe  primitive  radius  of  resisting  Inertia,  (r)',  Neptune's  position 
would  accord  with  the  corresponding  nucleal  radius  (r=;  6077. 3  solar  radii), 
and  Mercury's  with  the  radius  of  intcraal  rapture  (r*  ^=  77,96  solar  radii) 
Saturn's  place  being  fixed,  as  we  have  seen,  by  the  centre  of  nucleal  plane- 
tary inertia,  its  mean  aphelion  radius  appears  to  have  Influenced  Neptune's 
position,  while  Earth's  leeular  aphelion  exerted  a  like  Influence  on  Mer- 
cury's position;  for  1.04835  X  6077.2  =  6871,  Neptunes  secular  perihelion 
being  6359.5.  a  difference  of  leas  than  i  of  one  per  cent. ;  1.06774  X  77.98  = 
83.24,  Mercury's  mean  distance  being  63.17,  a  difference  of  about  ^  of 

6.  The  mean  proportional  between  these  values  of  r*  and  r,  as  well  as 
between  Sun's  radiusand  modulus,  is  688. 8  solar  radii,  or  3.203  times  Earth's 
mean  radius  vector,  which  is  near  the  outer  limit  of  the  asleroidal  belt. 
This  agrees  very  closely  with  the  secularrange  of  Uranus  (2.99111),  and  the 
relation  is  still  closer  to  the  ratio  between  the  gravitating  radii  of  Saturn 
•Velocity  at  M  »■  —  /^ 

FBOO.  AXSR.  rim/M.  SOC  XVI.  97.  Z 
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tmd  Uranus  I  ——=8.309]  .    The  poaitions  of  the  priacipal  maasM  In 

tbe  tUr«e  chief  compaoion  pluDetarf  pairs,  indicate  the  same  law  of  mean 
proportionality,  between  interior  and  exterior  rupturing  tendencies.  For 
Japitcr'a  secular  aphelion  (0.5193)  is  at  the  geometrical  mean  (S.S195) 
between  Earth's  mean  dighmce  and  Neptune's  secular  aphelion  (30.4895S). 
Neptune's  secular  perihelion  (39.698)  is  within  one  per  cent  of  6  X  Jupi- 
ter's secular  perihelion,  or  in  inverse  ratio  of  the  indices  in  my  equation 
of  products  of  flgurate  powers,  (\p'  X  ®'  X  31*  =  h")- 

7.  The  nodal  Influence  of  linear  centres  of  oecillation,  on  material  parti- 
cles which  are  subjected  to  radial  "  lines  of  force, "  is  shown  in  the  vector- 
radii  of  the  three  outer  planets,  (Baturn,  mean  apMion,  10;  Uranus,  mtan 
l^helion.  20.044;  Neptune,  mtan,  30.084).  This  tendency  would  be  aided 
by  the  apparent  primiUve  Interposition  of  Bun  between  Jupiter  and  the 
exterior  planets;  for  Sstum's  Tector -radius  is  so  Bmall,  in  comparison  with 
modulus,  that  the  above  positions  represent  the  geometrical  progression, 
(n  -f  1),  (n  -)-  I)*,  (»  -{-  1)',  as  well  as  the  arithmetical  peudnlum  progres- 
sion, 1,  2,  3,  thus  satisfying  the  requirements,  both  of  elastic  media  and  of 
simple  force-lines.  The  many  Indications  that  Jupiter  and  Saturn  were 
once  parts  of  the  same  nebular  belt,  with  a  mean  nodal  difference'  of  180°, 
serve  to  connect  those  accordances  with  the  flgurate  equation. 

8.  As  (hrther  clews  to  the  significance  of  the  flgurate  equation,  it  may  be 
well  to  note  the  clusenesa  of  the  accordance  between  the  mass-rstioB  Q  :  7, 
if  O  -  3/,  and  the  distance-ratio  (2;  :  $)';  as  wellasBtockweH'sratios'of 
mean  puriheUon  and  node-motion. 

9.  Tbe  radial  light  oeciltatioo  which  is  synchronous  with  the  present 
limit  of  possible  circular  revolution,  is  10030. -26  -t-  497.'8Z5  =  20.138 
Earth's  vector-radii,  which  is  also  the  rupturing  radius  of  the  retmgrade- 
satellile  and  the  direct-satellite  planets,  the  dtfierence  between  the  secular 
aphella  of  Saturn  and  Neptnne,  (or  the  vector-radius  of  Neptune  relatively 
to  the  nebular  planetary  centre  of  Inertia),  being  30.120;  the  mean  aphelion 
vector-radius  of  Uranus  =  20.044;  the  major  ajtls  of  the  November  meteors, 
and  the  secular  aphelion  of  Uranus,  each  =:  20.68;  twice  Saturn's  secular 
aphelion  =:  30.69;  the  original  nebular  activity  thus  combining  with  the 
satellite  influences.  In  maintaining  Saturn's  rings.  Moreover,  Neptune's 
secular  perihelion  =  1.4318  X  the  secular  aphelion  of  Uranus,  (the  "  kinetic 
radius  "  or  the  limiting  radius  of  equality,  towards  which  I  have  shown 
that  all  central  forces  mathematically  tend,  being  1.4233). 

10.  The  sum  of  Uranus's  mean,  and  Earth'a  secular  perihelion  vector- 
radius  ^=  20.0168.  The  importance  of  Earth'a  position,  the  near  approxi- 
mation of  this  snm  to  the  cardinal  light  oecillation  (0),  and  the  indications 
of  a  somewhat  shorter  m^or-axis  for  the  Inner  meteors  of  the  November 
stream,  encourage  us  to  look  for  still  fhrther  evidences  of  continuing 
nebular  activity,  in  our  own  orbit  as  well  as  in  that  of  Saturn.  If  Earth 
and  Uranus  were  once  parts  of  an  elliptical  ring,  or  meteor  current,  with 

8tockwell,  op,  cif,  p.  xlv. 
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Earth  Bhariog  Unniu'B  present  m&zlmam  secular  eccentricity  (.077966). 
Euth,  Jupiter,  Unniu,  uxl  Sua,  were  conaecied  by  the  following  eqoft 
tioD:— Modulus  =  3  K  X  the  square  of  Jupiter's  mean  nidlas  vector  X  the 
time  of  revolu^oa  at  secular  perUteKon  (.ftS20SB)  of  a  mean-proportloaaU 
radius  twtweea  Earth  and  Bon  (l  :  |/214.86}'  +  (square  of  Earth's  radius 
X  1  year).  Tliis  value  of  modulus  (474360)  exceeds  the  value  found  hy 
the  ordinary  methods  (478760),  by  lew  tban  {  of  one  per  cent. 

11.  The  secular  range  of  Uranus,  between  17.666  and  20.079,  subjects  all 
the  intra  asteroldal  planets,  together  wltli  most  of  the  asteroldal  belt,  to  the 
Influence  of  its  accompanying  ligbt-oBdllations,  so  tliat  all  the  memliers  of 
our  kiterior  system  of  dense  planets  may  have  been  partially  built  up 
of  materials  Crom  a  meteoric  stream,  of  which  the  November  meteors  are 
Ihe  dibri*.  Earth's  secular  aphelion  (1.0877;  Cfr.  the  ratios  of  ^l  O 
centre  of  gravity,  1.O06B,  and  of  Jupiter's  secular  aphelion,  1.0606)  was 
established  near  the  linear  centre  of  gravity  of  a  pendulum,  of  which  the 
kinetic  radius  marked  the  centre  of  oecllUUon  (t  X  t  X  1.4232  =  1.0674). 
Venus's  secular  perihelion  (.6732),  is  near  tlie  centre  of  spherical  gyration 
of  Earths  secular  aphelion  (|/T4  X  1-0677  =  .67&s). 

la.  If  we  take  the  primitive  light-axis  (20.138),  and  suppose  it  subjected 
to  repeated  oscillations  through  ±  Earth's  mean  vector-radius,  successive 
Dodal  bisections  give  the  following  approximations  : 

90.128  —  1  =  a  19.128  Uranus.  19.184     ' 

(a  =fi  9.064  Saturn.  9.038 

^  (^  +  1)  =   r  0.282  Jupiter.  6.308 

IC  — 1)   ='  S.141  Asteroids, 

j  (d  +  1)   =  (  1.371  Mara.  1.5^ 

18.  If  the  kinetic  radius  of  Mercury's  secular  perihelion  was  also  ths 
radius  of  nucleal  separation,  lis  secular  aphelion  (102.438)  was  near  a  cor- 
teqwnding  atmospheric  radius  (1  4232^  x  63.906  =  103.800). 

14.  If  the  luminiferons,  or  kinetic  Kther  is  the  permanent  representa- 
tive of  the  original  hypothetical  nebula,  In  which  suns  and  planets  are  but 
floating  particles,  Faraday's  "lines  of  force"  may  be  due  to  longitudinal 
and  transveree  waves,  either  of  various  degrees  of  velocity  but  uniform 
frequency,  or  of  various  frequency  but  uniform  velocity,  or  of  velocities 
and  frequencies  both  varying,  in  accordance  with  definite  harmonic  laws. 
The  luminous,  tbermal,  magnetic,  gravitating,  coheaive,  and  dissociating 
impulses,*  all  have  sbnple  harmonic  represeniAtives  in  the  SOth  musical 
octave,  which  is  the  special  octave  ofllght-proper;  the  giavltating  Impulse* 
have  also  important  harmonica  in  the  48th,  Slst,  and  92d  octaves. 

■Tbe  "ulenlam  eye"  tllnMrstesoneol'  these  bannon lea  ProL  W.  U.  Adams, 
(Proc  Rot- &OC.  Jan. 9, 1876;  P.  Mag.  April  I976)uya:  "the  cbange  In  the  resistance 
oTSeleDlaro  la  directly  as  the  squars  root  of  Uie  lllnmlnatlDK  power."  This  Is 
iDvenely  as  the  velocity  of  nuclesi  rotation.  ThedeHectlona  In  the  dark  (IS) 
and  In  the  strong  lonllght  (4T0)  give  [he  ratio  ll.tV;  the  ratio  oremKoatlng  foroe 
at  Bun,  to  that  at  Earth's  orbit  belnfl-LSS. 
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15.  Jupiter,  the  chief  planet  in  the  eupra-asteroidal,  and  Earth,  the  chief 
planet  [□  the  intra-asleroidal  belt,  are  cormecled  by  the  foUowhig  propor- 
tion. The  number  of  light-oscillation b  (log.  =20.609016)  which  would 
communicate  the  greateat  gravitating  velocity  inourayatem  \.y/2ffr  at  Bun) 
:  the  number  (log.  =  15.823542)  in  describing  Sun'e  circamference  (3  =  r) 

:  Telocity  of  revolution  at  earth  (l  -t-  v'814  86/  ;  velocity  of  gravitating 
Gtll  at  Jupiter  (1  +  1061.298)*.  the  units  of  velocity  being  taken,  respect 
ively.  at  Sim's  surface,  and  at  the  limit  of  eC[uilibriam  between  Q  %  aggre- 
gation or  dlasociation  (1.4232  -|-  1040.879). 

16.  The  same  chief  planels  are  aleo  connected  by  the  proportion  :  — 
^Modulus  (688.3)  :  light-prod  udug  wave  at  the  mean -perihelion  centre  of 
gravity  of  Bun  and  Jupiter  (n  x  1-0108)  :  :  Earth's  mean  radius  vector: 
Sud'b  radius.  The  value  of  Earth's  radius-vector  thus  found,  ia  214.842; 
the  value  which  is  derived  from  the  observations  which  I  have  thought 
the  most  accurate,  being  214.86. 

17.  -Jupiter  and  Sun  thus  appear  to  be  companion  constituents  of  a  binary 
star,  and  the  point  of  primitive  raptnre  should  be  sought  at  the  secular 
perihelion  centre  of  gravity.  Bodies  fallingtoward  that  point,  or  approach- 
ing Sun,  are  subject  to  a  force  of  about  1048  towards  Sun.  and  1049  towards 
the  slowly  moving  common  centre  of  gravity.    There  are,  therefore,  two 

nodal  points,  with  the  least  resistance  to  motion  nearly  midway      ^rr^ 

between  them.  If  8un  is  gaseous,  as  Hunt,  Faye,  and othera  have  supposed, 
there  should  hence  arise  linear  oscillations  of  2  x  2  r,  synchronous  with 
the  circular  osdllations  of  S  '^r.  The  corona  may,  perhaps,  be  due  to  such 
radial  oscillations. 

18.  ThelSthaccordancegivesforthemasBof  Bun -(-Jupiter.  1040.875  — 
3  =  1047.879;  the  17th.  1049.874  —  2  =  1047.874;  Bessel's  estimate  being 
1047.870  ±  .288. 

10.  The  discrepancy  between  the  two  astronomical  estimates  for  the  velocity 
of  light,  seems  to  have  arisen  from  ignorance  of  the  Intemodal  oscillation. 
Delambre,  fW>m  his  discussion  of  more  than  1000  eclipses  of  Jupiter's  first 
satellite,*  estimated  the  time  of  tightpaaaage  fW>m  Son  to  Earth  at  493,  ^108; 
Btruve,  from  the  phenomena  of  aberration,  at  407.^837.  If  the  time  of 
traveling  212.86  solar  radii  is  403.108,  the  time  for  214.86  r  should  be 
407.881,  which  differs  from  Struve's  value  by  less  than  ^J^  of  one  per  cenl. 
30.  If  Earth  was  at  the  nebular  nucleal  turfaet,  when  the  Jovi.Saturnlan 
ring  was  uebularly  atmospheric,  the  et'i  tita  of  Interior  nucleal  rotation 
~  varied  as  r:  and  the  velocity  of  resulting  planetary  revolution,  as  r'.  We 
thus  obtain,  for  the  theoretical  time  of  present  solar  rotation.  )/3I4.86:l  :: 
365.''356  :  24.''912.  The  lowest  estimate  fromobservation  Is Bp6rer'B24,eZ4; 
the  highest,  that  of  Bchwahe,  25.607. 

•atocbwell,  Proe.  Amer.  A—o.  ix.  7ft-7. 
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31.  Tbe  laws  of  central  fbrc«B  require  that  provieion  should  be  made  for 
radial  OKillationa,  tending  towards  the  time-limit  of  iso-radiai  drcular 
oscillationB  (|/83and  v^s);  for  lAUgential  velodtles,  Taiylng  inveraely  as 
the  times  and  directly  as  the  fourth  root  of  central  iso-radial  tendtneiei; 
for  centres  of  osciliation  in  lines  of  force,  and  for  oscillations  between  ays- 
tematic  and  locally  dominant  centres.  We  haTe  already  seen  (15,  17,  18,) 
bow  closely  the  relative  masses  of  Bun  and  Jupiter  provide  for  the  last 
requirement;  if  tbey  provide  also  for  the  othera,  the  centre  of  osciUadon 
for  Bun's  possible  atmosphere  should  be  at  1047.B7S  —  (|/32)*  =  28.875 
solar  radii.  Tbecorrespondingbeightof  poeeibleatmosphere,  or  thehelght 
of  equality  lietween  the  velocities  of  rotation  and  revolution,  to  J  of  33.879 
=  8B.813  T.  This  would  ^ve,  for  the  time  of  solar  rotation,  86S.36S  -i- 
<314.86  -i-  36.81S)'  =  34''.85e,  difiering  lees  than  1  of  one  per  cent,  from 
the  Du  visa  estimate  (20). 

S3.  The  ratio  1  :  S2*  b  also  simply  connected  with  tbe  mass  and  distance 
of  Jupiter's  companioD  planet,  Saturn,  and  so  with  the  centre  of  planetary 
inertia.  For  1024  +  1025  +  .536  =  3049.54  (8.17),  Batum's  mean  radius 
vector  being  2049J11  solar  radiirl034  +  (S5.B1S  ■*-  )/.4)  =  1080.625  is  the 
limit,  of  which  Jupiter  represents  a  centre  of  explosive  oscillation,  and  the 
inertiftl  moment  at  the  limit  gives  the  masB  of  Sua  ■+■  Saturn;  for  1080.- 
625  X  <!)'  =  8501.3,  Bessel's  value  being  8601.6. 

28.  Among  the  many  harmonies  of  planetary  mass  which  manifest  a 
dependence  on  nebular  InSuencea,  the  foUowiug  are,  perhaps,  indicative  of 
some  of  the  earliest  forms  of  activity. 

a.  The  maaaes  of  Jupiter  and  Earth  are  nearly  proportionate  to  the 
squares  of  their  periodic  times  X  the  velocities  due  to  intemucleal  vi»  viva; 
5.3028"  X  6.8028*  =  821.2;  821.3  X  1047.876  =  886201. 

b.  The  influence  of  ipherieal  gyration  on  Venus  (11),  seems  to  1»  further 
shown  by  its  ratio  to  Earth,  which  is  the  S7iiar«  of  the  ratio  of  Uranus  to 
Neptune  (/g  :''):«  X  886301  -i-  8  =  415289.  Hill's  estimate  of  the 
mass  of  Sun  -i-  Venus  U  408134.  If  tbe  interaucieal  eis  viva  of  Jupiter 
were  taken  at  secular  perihelion,  the  resulting  theoretical  mass-denomi- 
nators would  be  Earth,  836232;  Venus  403460. 

24.  The  masses  of  the  principal  planets,  therefore,  seem  to  have  been 
primitively  determined  by  the  following  influences: — Neptune,  by  the 
proportion  between  the  time  of  direct  fall  to  the  centre  of  planetary  inertia, 
and  the  time  of  drcular  revolution;  Uranus  by  the  time  of  describing  the 
same  proportionai  part  of  a  drcle,  in  the  circular  orbit;  Saturn,  by  equality 
of  nebular  CM  Pica  with  Jupiter,  when  the  two  centres  of  condensation  wen 
in  opposite  pans  of  the  nebular  belt  and  on  oppodte  sides  of  the  sun; 
Jupiter,  by  the  ratio  of  variability,  between  incipient  fall  to  a  centre  of 
linear  atmospheric  oscillation  and  circular  revolution ;  Earth,  by  the 
combioed  action  of  vit  viva  and  time  of  revolution;  Venus,  by  the  action. 
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ia  a  gpherical  maaa,  of  the  Bome  force  a*  detennlned  Uibdiib  in  a  dtcalit 
disc    The  maw-denomiiiMara  ara, 

Tbeorellcal.      ObiarTed,     Autboilty. 
5(88'  +  38.87B  1047,875       1047.8T8       BesBel. 

h    (S]'X3I  8S8a.a  8601.«  BeweL 

tp/^Xh  1W26.8       19700  Hewoomb. 

g  jT  X  W  -*-  V'fl  38188.4       28600  Newcomb. 

®  &.808*  X  4.886^  X  Ji     836838        833800  Newcomb. 

9  Kt  X  e  -^  8  40:3400        408184  HilL 

8S.  These  maases,  vithHaDsenaiidOlufben'e  mBSBforHara,andEDck<'B 
for  HeTcot7,  give  the  following  ratioi  for  the  extra  and  iotn  astetoklal 

Theoretical,  Obierved.  Theoretical.  Obeerved. 

^            1.0000  1.0000  ®  1.0000  1.0000 

),              .3975  .3908  9  3106             .7909 

ip             .0686  .0682  j  -lOlO             ■!«* 

S             .0478  .0484  }!  .0670             .0663 

1.S074  1.8989  1.979S  1.9381 

Here  ie  a  farther  appToximation,  In  the  inner  syatem,  to  the  tquare  of  the 
onter  ratio,  accompanied  \>j  suggestive  indications  <^  the  inflnence  of  die 
raUo  between  aggregating  and  dissociating  velocities  (l  :  |/2  ),  and  of  the 
ratlobetween  the  osdllatory  and  kinetic  radii  (1.42S8  :2  :  :  1  ;  1.40iS).  The 
outer  Is  about  320  x  the  Inner,  or  nearly  as  Barth'e  radius-vector  is  to 
Sun's  radius. 

36.  To  the  primilire  Influences  others  were  aubeequently  added,  depend- 
ing upon  mutual  actions  and  reactions,  awae  of  which  have  already  been 
pointed  out,  and  others  are  oliscnrcly  intimated  by  harmonies  which  can 
hardly  be  regarded  as  acddentaL  To  ttiis  latter  class  the  following  may 
t>e  added: — 

a.  Jupiter's  mass  Is  to  Neptune's  mass,  as  ^  x  Neptune's  radius  vector 
is  to  Jupiter's  radius  vector;  Neptune's  mass  is  to  Earth's  mass,  as  >^  x 
Jupiter's  radius  vector  is  to  Earth's  radius  vector. 

b.  The  mass  of  the  Intra-asteroidal  planets  :  Sun's  mass  ;  :  square  of 
Jupiter's  secular  apbelioa  :  square  of  light-modulus. 

0.  The  limit  of  possible  solar  atmosphere  :  6*  x  Sun's  radius  :  :  Earth's 
polar:  Earth's  equatorial  diameter.  (6  ^=  2  X  3  =  product  of  number  of 
gi&vlty  nodal  divisions  by  number  of  oBcillatoiy  nodal  divisions  ia  a  linear 
pendulum;  Cti.  Jujdter's  mas*  ^=  B  '^  x  Neptune's  mass). 

37.  8truvee8Umated8QD'spropermotionatl.62S  x  Earth's  radios  vector 
per  annum,  which  is  .258  times  Earth's  orbital  motion,  the  motions  beln^ 
therefore,  in  the  ratio  of  their  densities. 

38.  If  we  add  the  orUtal  motions  of  Earth  and  Japiter,  to  Sun's  proper 
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motion,  we  obtMn,  in  units  of  Earth's  mean  radlOB  vector,  Earth,  1.398; 
Jupiter,  .696i.  Jupiter's  proper  motion  is,  therefore,  that  which  Isdue  the 
"centre  of  explodre  oscillation."  (j),  of  which  Earth  is  a  limiL 

These  accordances  thmiah  new  data  for  approximating  to  the  primitive 
parabolic  absciseas  of  interatellar  action.    For  if  we  take  Uie  kinetic  rodlut 

f  a  Ti  ,- 

I  — —  =  1.4233r=rBdiUBof  mMAvelocitj  of  radial,  synchronotiB  with 

with  circular,  oedllation  and  the  solar  modulus  limit  of  possible  atmos- 
phere, <3S.81S  X  radius)  as  determinants,  the  three  known  absdssas  (?;  > 
-|-^-|-Ci$-l,37')  +  729  f)  give  the  following  logarithms  for  planetary 
and  stellar  abscissas; 

Tbeoretl-   Perl  be-      Mean        Aphe- 

f  =  solar  tadins  .000000  .000000 

S  +  1    +    C  =  1.4388'"  .114950  .114950 

i  \f  log.  f  -(-  10  >!  -I-  100  :  =  1.678467  1.660602  1.79G038  1.8651123 

^9  ■■    I  -(-  11  ij  -I-  131  '  =:  1.910966  1.858600  1.690463  1.920003 

J  ®  "     f  4-  18  i;  ■{-  144  C  =  2.100219  2.120604  2.106O64  2.184527 

j  J"  "    I  +  18 1  +  169  C  =  2.411227   2.824886  2.890U2  2.446847 

i  Asteroid     "    f  +  14 1)  +  196  C  =  3.678989 

iV  "S  +  Vi^  +  225Z  —  2.958007  3.941906  3.969211  2.994895 

f  >;  ■'    f-l- 16  I}-)- 206:  =  3.249779  8.806444  8.244704  8.379865 

JS  "f  +  17'!-l-8e9C~  8.552807  8.531682  3.507098  8.686684 

flJJ  "f-|-18'!  +  B24t  =  8.867689   8.861415  3.867758  8.873951 

80.813  Mt      "    f  +  37i)-|-T29C  =  7.22959S  7.229595 

a  0*ntaurit  "    f  +  28'!  +  784C  =  7.«ei9a6  7.657096  7.686009 

We  have  seen  (S)  that  the  limits  of  the  planetary  system  (Mercury  and 
Neptune),  were  flxed  by  the  radius  of  Internal  rupture  and  the  nucleal 
radius  which  correspcmd  to  the  modulus  of  light.  The  values  ^,  J,  J,  Ac, 
represent  the  points  at  which  particles  falling  ftom  Ir,  2r,  8r,  &c.,  would 
acquire  the  velodty  of  central  disintegration  ()/3gr}.  The  like  co -efficients 
of  Mercury  and  Mars  ())  seem  to  indicate  satellite  relations  to  Earth  and 
Tenus ;  all  the  absdssas  between  Mercury  and  Neptune,  are  within  the 
range  of  orbital  eccentrldtiee,  the  greatest  deviations  of  the  theoretical  from 
the  mean  values  being  those  of  Venus  and  Mars,  which  are  less  than  Ave 

*Tbe  nncleal  radloa  varying  as  the  ^  power  of  theatmospherlc  radius.  Com- 
pare Alexander's  ratio  lOr  exterior  hBlf-ptaneta  [AnU/uonlon  OrmirUmliont,  280, 
y.  S.) 

t  HodDlus,  or  ttie  double  height  of  virtual  &11  wbloh  would  (Ive  the  veloclt; 
orilght,  bearing  the  some  ratio  to  the  modular  atmosphere,  bb  solar  niillUB 
bean  to  solar  atmoiphere. 

t  The  least  value  Is  given  by  Norton;  the  greatest  b;  DenlHin.  There  Is  no 
reaaoD  for  doubting  ttiat  the  true  value  li  between  the  two. 
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perceDt.  Jupiter's  deviBtioD  iBabout3.6  per  ceot.;  Salnm's,  l.S  per  cent.; 
Unuius's,  I  percent.;  Earth's,  j  ofl  per  cent.  The  co-efflcieot-prodDcts 
in  tUe  three  principa]  pIuieiAry  pdrs  lire,  $  ©,  ^  x  }=i  =  iiod«1  division 
of  linear  peudulum;  ^  I; ,  J  X  t  =  f>  nearly  =  3  r  -^  kinetic  ndlos; 
$  y^i  i  X  f  ^=  1'  It  seems  probable  that  the  actual  determining  orbit  wh 
an  ellipse,  the  two  fod  being  within  Che  masses  of  Son  and  a  Cenfauri,  but 
the  difference  between  parabolic  and  elliptical  co-ordinatM  In  our  planetary 
system,  is  not  recognizable  so  near  the  focus. 


Improved  Mownttd  BuretUi  for  Volvmtlrie  Analytu. 
Br  J.  Blodoet  Bbittoh. 


More  than  a  year  ago  (meeting  of  November  SOth,  1874,  Vol.  XIV,  No. 
03,  p.  189,  ofthe  published  proceeding8)Iexblbited  several  burettes  mounted 
on  stands,  and  delicately  graduated  for  close,  volumetric  analysis,  differing 
fhtm  each  other,  but  each  having  the  screw  and  spring  valve  adjustment, 
and  also  one  of  the  rod-stoppered  kind,  liaving  the  screw  and  top  spring 
lever  adjustment.  ' 

I  DOW  exhibit  and  shall  explain  three  others  also  mounted,  and  delicately 
graduated,  yet  still  more  improved. 

The  shortest  one  (Fig.  1  in  the  annexed  plato),  has  a  capacity  of  lOOcc, 
with  its  scale  divided  Into  tenths,  or  one  thousand  degrees.  The  glass  rod 
Inside  of  the  tube  la  operated  by  means  of  ^  thumb-screw  (A>  which  woAs 
against  a  horizontal  lever  (B)  under  the  stand.  The  lower  end  of  the  light 
vertical  iron  rod  (C)  Inside  of  the  wooden  upright  of  the  stand,  rests  upon 
the  (hint  of  the  lever,  and  its  upper  end  encircles  the  glass  rod  directly  under 
Its  knob.  By  turning  the  thumb -screw,  the  iron  rod,  and  with  it  the  glass 
one,  mayberolsed  or  lowered,  and  the  vent  of  the  burette  opened  or  closed 
at  pleasure.    The  flow  may  thus  be  complei«ly  controlled  or  instantly 

The  second  instrument  (Fig.  2  in  the  plate)  is  between  four  and  five  feet 
long,  and  lias  a  capacity  of  240cc,  with  its  scale  divided  into  tenths  or  two 
thousand  four  hundred  degrees.  It  is  operated  with  the  thumb-screw  (A) 
like  the  shorter  instrument  tram  which  it  differs  in  construction  only  in  the 
position  of  the  screw  and  lever  and  shape  of  the  latt«i.  The  screw  Is  placed 
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high  up  on  the  upright  to  allow  it  to  be  cooTeaientlf  gratped  when  the  in- 
Mrument  ii  being  actJuBted  for  use.  The  eye  must  at  that  time  be  raised  to 
alevel  with  the  0  point  of  the  scale  to  watch  the  fluid  foil  gradually  to  ex- 
actly thftt  point  Should  the  screw  be  more  than  about  thirtr-four  inches  be- 
low, the  h&nd  could  not  reach  it  to  make  the  adjustment,  its  position  muM 
therefore  depend  upon  that  of  the  0  point  or  length  of  the  Instrument. 

A  short  burette  should  liave  its  thumb-screw  placed  at  or  near  the  bottom 
of  the  stand  <bs  shown  by  Figs.  1  and  8  in  the  plate)  to  afford  s  solid  rest  for 
the  hand  while  operating;  such  a  rest  will  prevent  any  nervous  trembling 
of  the  thamb  and  finger  when  cautiously  shutting  off  the  finishing  drop. 

When  it  becomes  necessary  to  use  a  strong  acid  or  caustic  slksli,  snd  the 
analytical  worb  is  to  be  done  with  great  accuiacy,  I  believe  tliat  these  bu- 
rettes win  give  full  gatisfaction.  Tliere  is  no  metal  or  organic  substance 
about  them  with  which  the  fluid  can  be  affected — nothiogbut  glass.  Lealiing 
to  any  annoying  degree  does  not  occur  when  the  rod  Is  not  too  light  and 
care  is  taken  (o  exclude  fl-om  the  tube  any  granular  or  solid  matter  that 
would  preveut  the  rod  from  shutting  down  close;  the  Joint  must  of  course 
be  properly  ground,  and  theopening  not  loo  large;  but  should  leaking  occur 
regrinding  may  be  done  In  two  or  three  minutes  by  drooping  into  the  tuba 
a  few  grains  of  emery  flour  with  some  water,  and  then  turning  the  rod 
sharply  round  and  round,  alternately  lifting  and  pressing  it  a  little.  It  is 
best,  UowoTer,  not  to  neglect  to  make  a  note  of  the  reading  for  any  length 
of  time  atieT  it  can  be  done  correctly.  The  long  Instrument  will  be  found 
very  serviceable  In  a  laboratory  where  many  consecutive  determinations  are 
to  be  frequently  made,  for  one  fllting  will  answer  for  several,  thougli  it  is 
rathercumbersomeforonly  occasional  work,  andordinarlly  the  short  one  will 
be  preferred.  They  are  exhibited  togettter  to  illustrate  the  two  ways  of 
placing  the  thumb-screw  and  lever. 

The  third  instrument  (Fig.  3  Id  the  plate)  is  of  the  kind  I  have  had  in 
use  for  about  ten  years,  and  with  which  a  great  many  thousand  iron  deter- 
minations have  been  made,  always  working  very  satisfactorily.  Two  of 
them  of  different  patterns  were  described  in  the  Journal  of  Iht  Franklin 
InilituU  for  May  1870,  and  in  the  London  Chemieal  Neat  for  July  6th,  of 
same  year.  The  one  now  exhibited  has  a  capacity  of  100  cc,  with  a  delicate 
graduation,  and  is  about  forty-three  inches  long,  the  thumb-screw  being 
nearly  thirty-three  inches  from  the  0  point  of  the  scale,  and  near 
enough  to  the  bottom  of  the  stand  to  afford  a  rest  for  the  band.  It  has 
two  improvements,  one  of  which  is  an  adjustable  piano-  convex  lens  (E) 
secured  by  movable  Joints  to  a  light,  metallic  ^me.  The  ftame  is  made  to 
slide  up  and  down  easily  Id  grooves  on  the  sides  of  the  upright,  and  has  on 
its  right  side  a  vernier.  This  arrangement  permits  the  scale  to  be  read  with 
extreme  precision,  and  when  not  required  as  In  ordinary  technical  work.  It 
may  he  slid  entirely  off,  and  laid  aside.  The  other  improvement,  which  is 
a  minor  one,  couslsts  of  a  single,  small  thumb  screw  (D)  to  hold  the  spring 
valve  (F)  in  place,  whileatthesame  time  it  allows  the  valve  to  be  taken  off 
very  conveniently  when  necessary  to  remove  any  matter  choking  the  vent, 
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Aod  afUrwaids  to  be  ks  conTeuientlf  replaced.  The  old  amngement  (Fig. 
4)  required  two  Bcrews,  for  the  remoral  of 
which  a  Bcrew  driver  was  neceaaary.  I,  how- 
ever, Lave  Dot  adopted  tlie  new  to  tlie  com- 
plete expulsion  of  the  old,  which  cosU  but  a 
trifle,  and  Id  some  respects  Is  excellent. 

Notes.  Each  of  these  bnrett«a,  It  will  be 
observed,  has  its  graduated  scale  on  white  pa- 
per flnnlf  pasted  against  the  upright  and  be- 
hind the  tube,  and  oot  cut  ou  the  tube  itself; 
the  graduation  consequently  is  as  distinct  as  It 
is  possible  to  make  it,  and  the  reading  being 
over  the  fluid,  which  affords  a  level  to  guide 
the  ejre,  is  done  with  the  least  liability  to  er- 
ror. Id  this  manner  the  finest  of  mj  burettes 
have  been  made.  When  the  cutting  is  on  the 
tube,  I  prefer  it  to  be  behind,  and  not  in  front, 
and  Weil  rubbed  with  lampblack  and  oil,  and 
have  a  white  paper  pasted  on  the   upright 

for  a  ground  to  make  it  more  plahily  seen. 

Each  tube  bju  Its  lower  end  drawo  out  small  enough  to  Just  allow  a  stout 
hog-brlstle  to  pass  freely  in  and  out  of  the  vent,  and  in  order  that  the  dis- 
charge may  be  made  sufficiently  far  over  into  the  receiving  vessel,  it  is 
bcDt  outwards  with  the  point  downwards,  so  that  the  vent  shall  be  an  inch 
and  a  half  from  the  upright,  and  three  inches  from  the  bottom  of  the  stand. 
The  rod-stoppered  tubes  have  their  points  made  smooth  by  fbsion,  but  the 
spriog  valved  have  theirs  csreMIy  ground  on  an  emery  plate  to  allow  the 
Tolvea  to  shut  quite  true  and  tight  with  the  line  of  contact  Jnst  rertical,  and 
not  at  an  angle. 

Vnnecesaary  thickness  of  glass  about  the  points  is  avoided,  and  the  valves 
are  mode  small,  especially  at  their  lower  ends,  to  give  aa  tittle  surface  of 
tDSterlal  aa  possible  for  the  retention  by  capillary  attraction  of  the  drop- 
ping flidd.  To  further  obviate  such  retention,  my  practice  is  to  occasionally 
rub  the  points  and  valves  with  a  little  pure  tallow,  the  effect  of  which  is 
excellent.  Burettes  made  in  the  manner  described,  may  with  their  valves 
wide  open  be  discharged  of  100  cc  in  about  two  minutes.  But  when  there 
is  a  rapid  discharge,  a  considerable  quantity  of  the  fluid  is  held  l«ck  on  the 
walls  of  the  tube  by  attraction,  and  the  quantity  so  held  becomes  increased 
with  increased  rapidity  of  discharge;  this  is  shown  most  distinctly  when  a 
strong  solution  of  chameleon  is  used,  for  the  material  glvesculortu  the  tube 
BO  long  as  any  of  it  remains.  A.  rapid  discharge  consequently  will  not  per- 
mit a  prompt  reading,  and  if  the  tube  be  long  some  minutes  must  ekpee 
before  all  of  a  fluid,  of  any  considerable  density,  reaches  the  bottom. 
The  cose,  however,  is  different  when  the  discharge  is  moderately  slow  and 
uniform;  the  reading  may  theu  be  done  usually  soon  after  the  reaction  has 
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been  efibcted.  Against  hasty  work,  therefore,  beginnera  should  be  specially 
uutluned,  and  a  slow  discharging  instrument  would  be  best  in  their  handB 

I  have  experimented  in  jears  past,  as  slated  at  a  former  meeting,  with 
T&lvesmade  of  qutte  a  number  of  sutMtances,  bard  and  aoft.  Of  the  hard 
sort,  glass  when  ground  true  and  cushioned  behind,  afforded  a  tighter  Joint 
than  metal,  and  gave  altogether  the  most  satisfaction,  but  still  with  ordi- 
nary every  day  usage  would  not  keep  in  order,  and  withstand  the  pres- 
sure of  a  full  column  of  fluid  without  leaking  more  or  less.  Of  the  soft  sort, 
rubber  and  fine  grained  cork  were  the  best;  the  latter  proved  most  excel-' 
lent  when  solutions  of  potaaslum  permangenate  and  bichromate  were  used, 
for,  while  always  giving  a  perfectly  tight  Joint,  and  being  sufficiently  du- 
rable, it  became  abulutelg  irt&rt,  arid  nansr  got  ttieky  from  appUtationt  of 
ttMow  like  rubber.  Cork  has  been  In  use  at  the  Iron-Haaters'  Laboratory  con- 
stantly since  1880,  and  I  still  prefer  it  for  my  purposes;  when  cnt  perfectly 
true  and  rubbed  with  tallow,  it  will  make  a  valve  from  which  globules  no 
larger  than  the  head  of  an  ordinary  pin  can  be  discharged  at  will.  I  attach 
It  to  the  spring  with  a  rivet,  and  sometimes  with  a  cement;,  for  attaching 
thin  rubber  I  have  used  a  cement  and  also  a  benzine  solution  of  rubber. 
For  springs  I  have  used  platinum,  brass,  steel,  and  common  tin  plate. 

Of  the  Instruments  exhibited,  the  rod-stoppered  kind  have  the  advantage 
of  universal  application,  but  the  spring  valved  kind  have  more  solidity  and 
compactness,  and  will  bear  much  rougher  usage. 

The  one  described  by  George  A.  Kcenlg,  Ph.  D  (Vol.  XIT,  No.  93.  p. 
218,  of  the  published  proceedings)  is  the  short, 
graduated    tube  furnished  by  the  dealers,   to 
which   ia   fltted   the  thumb-screw,   and  spring 
Talve  adjustment,  the  screw  working  through 
the  spring,  and  not  against  it    It  is  not  perma- 
nently mounted,  and  must  be  used  like  the  one 
long  ago  proposed  by  Hohr  (See  side  view  Pig. 
5).    He  states  that  by  putting  a  hinged  joint  to 
tiie  spring  he  has  been  enabled  to  use  a  platinum 
valve  with  a  80  cc  tube,  the  delicacy  of  the  binge  i 
though,  was  found  to  be  an  objection,  making  I 
the  valve  liable  to  get  out  of  order.     He  f\)rtber  I 
states  that  a  spring  coaled  with  rubber  will 
resist  the  action  of  standard   acids.    The   In- 
strument Is  Hubatandally  what  had  been  pro- 
duced years  before,  and,  as  must  be  obvious, 
is  not  so  perfect  as  the  permanently  mounted  one . 
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Stated  MeeHng,  Fehmary  4M,  1876. 
Frcseut,  17  membera. 

Vice-President,  Mr.  Fralbt,  in  tlie  Cbair. 

Letters  of  envoy  were  received  from  the  Botanical  Gar- 
dens, at  St.  PeterabuTg,  December  19tli,  1875,  and  from  the 
Albany  Institute,  January  28tb,  1876. 

Letters  of  acknowledgment  were  received  from  the  New 
Bedford  Public  Library,  93,9i ;  New  York  Historical  So- 
ciety, 95  ;  and  Bantoul  Literary  Society. 

Donations  for  the  Library  were  received  from  the  Asiatic 
Society,  Japan  Branch ;  R.  Academy,  at  Brussels ;  Royal 
Astronomical  Society,  in  London ;  London  Nature ;  Pea- 
body  Academy  at  Salem ;  Boston  Society  of  N.  H.;  Mr.  Ed- 
mund Quincy ;  American  Journal  of  Science,  and  Professor 
Marsh,  ot  New  Haven  ;  Albany  Institute ;  Society  of  N.  S. 
BuiFalo ;  American  Pharmaceutical  Association  ;  A.  Journal 
of  Pharmacy  ;  Penn  Monthly ;  Medical  News  ;  Social  Science 
Association  at  Philadelphia ;  and  U.  S.  Department  Interior. 

The  death  of  John  C.  Creason,  first  Vice-President  of  the 
Society,  was  announced  by  Mr.  Eli  K.  Price,  as  having  taken 
place  January  27th  ult.,  aged  69  (bom  March  16th,  1807). 

On  motion  of  Mr.  Price,  Mr.  Fraley  was  appointed  to  pre- 
pare an  obituary  notice  of  the  deceased. 

Prof.  Hart  made  a  statement  of  the  arguments  for  and 
against  the  genuineness  of  the  "  Death  Mask  of  Shakespeare" 
said  to  have  been  discovered  in  Germany,  illustrating  his 
remarks  by  photographs  of  the  principal  portraits  of  Shakes- 
peare, and  of  the  mask  in  different  positions. 

Mr.  Chase  made  reference  to  the  paper  of  Dr.  D.  Ast,  in 
the  American  Journal  of  Science  and  Arts  for  January,  1864, 
reproduced  in  the  American  Chemist  for  May,  1875,  on  obaer^ 
vations  on  the  spectra  of  metals  in  the  electric  circuit. 

Pending  nomination  No.  792  was  read. 
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Mr.  Fraley  reported  the  receipt  of  $150.40,  the  dividend 
from  the  Michaux  legacy  last  due,  January  let,  1876. 

Mr.  Blodget,  on  behalf  of  the  Committee  appointed  at  the 
last  meeting,  made  aprelimiuary  report,  and  the  meeting  was 
adjourned. 

Stated  Meeting,  February  18th,  1876. 

Present,  13  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Dr.  J. 
Gibbous  Hunt,  dated  Philadelphia,  February  4th,  1876. 

A  letter  respecting  the  action  of  the  Society  on  the  subject 
of  the  Polaris  Expedition  was  received  from  Admiral  Davis, 
dated  Washington,  February  16th,  1878. 

A  letter  pespecting  a  coin  of  1670,  the  date  of  the  settle- 
ment of  Quebec,  struck  by  order  of  Louis  Xf  V,  and  making 
the  first  currency  of  French  North  America,  was  receiv^ 
from  Prof  Charles  E.  Anthon,  dated.  College  of  the  City  of 
New  York,  February  11th,  1876,  desiring  to  learn  whether 
the  Society  would  accept  the  coin,  and  place  a  record  of  its 
character  in  their  Proceedings. 

A  letter  of  envoy  was  received  from  the  U.  S,  Naval  Ob- 
servatory at  Washington. 

LetteiB  of  acknowledgment  were  received  from  the  R. 
Danish  Academy,  January  15th  (XVII.  93,  94);  Essex  In- 
stitution, February  6th  (1)5) ;  Boston  N.  H.  S.  (95 ;  and  ask- 
ing for  Vol.V,  N.  8.  and  94) ;  and  the  U.  S.  Naval  Observa- 
tory, February  4th  (95). 

Donations  for  the  Library  were  received  from  the  Society  at 
Dresden ;  the  Geographical  Society  at  Paris ;  the  Editors  of  th^ 
Eevue  Foliticiue ;  Nouvelles  M6t6opologiquea ;  Revue  Philoso- 
phiqae;  and  Revue  Historique;  the  British  Association; 
Geological,  and  Meteorological  Societies ;  Nature ;  Mr.  Sam. 
Birch  of  the  British  Museum ;  Liverpool  L.  and  F.  Society  ; 
Franklin  Institute ;  Medical  Hews;  Prof.  E.  J.  Houston;  and 
U.  8.  Naval  Observatory. 
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The  Committee  on  Dr.  Valeniini's  memoir  was  continued. 
The  death  of  Mr.  Charles  dea  Moullna,st  Bordeaux,  on  the 
28d  December,  1875,  xvaa  announced  by  letter. 
Mr.  Blaaius  read  a  defense  of  hia  theory  of  storms. 


A  Brief  Dttewnion  of  Some  Opinion*  in  MettoTology. 

Bt  W.  BLABrm. 

Raad  before  the  American  Philoiophieal  Soeietg,  Fibruarg  IBth,  1879. 

Tbe  deflnito  establishment  of  the  laws  which  retpilate  ths  weather  la  of 
so  much  general  importance  that  I  am  induced  to  ask  four  attention  to  the 
following  remarks,  since  the  discussion  of  opinions  cannot  fail  to  elaborate 
the  truth  at  last. 

In  the  Januarj  number  of  the  Atlantic  Hontblj,  there  appeared  a  fair- 
tempered  review  of  my  recent  work  on  "SWnns,"  which  seems  to  be  ftom 
the  pen  of  a  practical  meteorolo^t,  between  whom  and  myself,  therefore. 
I  am  tbe  more  anxious  that  there  should  be  no  mlsundemtandings.  The 
reviewer  does  not  deny  nor  admit  the  truth  of  the  theories  I  have  advanced, 
but  leaves  them  to  the  verdict  of  time. 

He  In  some  important  particulars,  however,  falls  to  understand  the  riewa 
I  hold.    Pennit  me  to  quoie : 

"  The  West  Cambridge  Tornado,  which  first  decided  the  direction  of  onr 
author's  meteorlogical  studies,  seems  to  have  had  a  too  powerful  in- 
fluence upon  his  judgment  of  the  '  cyclonists, '  the  upholders  of  Redfleld's 
Theory.  Where  a  cyclonlst  sees  a  large  storm  000  miles  in  diameter,  on 
the  borders  of  which  tbe  winds  are  blowing  in  every  direction.  Dr.  Blaslvs 
sees  many  small  slorms,  each  modeled  in  a  greater  or  leas  degree  like  the 
West  Cambridge  Tornado.  A  very  striking  proof  that  a  storm  may  be  con- 
stituted as  the  cyclones  are  supposed  to  be  is  afforded  by  the  singular  case 
of  tbe  ship  Charles  Heddle,  which  was  caught  in  the  borders  of  one  of  iheee 
cyclones,  and  sailed  five  times  completely  around  its  border,  meeting  winds 
blowing  exactly  in  tbe  directions  demanded  by  the  cyclone  theory.  The 
experience  of  Dr.  Bladus  has  been  limited  to  local  stonns,  and  he  has  ^- 
parently  never  been  able  to  realize  the  existence  of  a  storm  of  any  magni- 
tude. 

This  is  parUcularly  evident  in  the  discussion  of  Prof.  Abbe's  report  on 
the  Nova  Scotia  storm  of  August  28,  18T8.  Prof.  Abbe  is  speaking  of  a 
storm  at  least  BOO  milea  In  diameter,  but  Dr.  BlaaiuB  dlscuSHes  It  as  If  It 
were  an  assemblage  of  tornadoes  each  1,300  feet  wide." 

Now  the  statement  that  where  "a  cydonist  sees  large  storms,"  I  see 
"  many  small  storms"  is  curious  enough,  since  a  conriderable  put  of  my 


■  Google 


WW.]  l™  [BUatui. 

book  ie  devoted  to  an  attempt  to  prove  that  In  muij  caaes  wbere  the  IJ.  S. 
Signal  Service  and  other  cycloniste  see  ''  many  small  Btorius."  each  inde- 
peDdent  of  the  other,  there  is  in  reality  one  lai^  slorm  huodreds  of  miles 
in  width. 

And  as  foe  the  fiutt  Uiat  "a  Btorm  may  be  constituted  as  the  cyclones  are 
■apposed  to  be, "  the  position  I  have  taken  is  not  that  there  are  no  cyclones, 
but  that  there  are  none  in  our  latitude,  and  that  the  theory  which  would 
make  all  storms  cyclones  is  radically  erroneous.  The  ciiation  of  the  Charles 
Heddle  case,  to  which  I  have  also  alluded  in  my  book.  Is  not  a  very  fortu- 
nate one,  however,  since  It  Is  (ti  from  being  authentic.  Even  Dove  him- 
•eir  the  great  apostle  of  the  cyclonic  theory,  calls  it  a  "sea  romance," 
"Oder  auf  gut  muselmienDisch  gesprochen,  etwas  was  gesehehen  sein 
kcenne,  wenn  es  dem  Propbelen  so  gefollen  htette." 

Even  if  it  were  authentic,  however,  it  would  not  conQict  with  any  posi- 
tion I  have  taken,  since  the  storm  lo  which  it  relates  was  a  typhoon  of  the 
Indian  Ocean. 

The  complaint  that  my  experience  has  been  Umlt«d  to  local  storms,  shows 
some  conlbsion  of  ideas,  since  it  is  not  to  be  supposed  that  extensive  storms 
have  avoided  me,  or  that  the  researches  of  others  are  not  open  to  me.  The 
reviewer  in  another  place  says : 

"  If  Dr.  Blasius's  book  were  not  dated  ttom  the  Atlantic  coast,  the  meteor- 
ologist could  yet  determine  quite  accurately  his  latitude  and  longitude  from 
the  types  of  storms  he  gives." 

This  is  quite  satisfactory,  since  the  professed  aim  of  my  book  is  to  give 
general  principles,  capable  of  universal  application,  and  then  to  show  how 
these  principles  are  applied  to  our  latitude  as  example  of  the  modifying 
effect  of  differing  local  circumstances.  Meteorology  Is  largely  a  science  of 
locality,  after  all,  as  well  as  of  the  ^r;  mountains,  lakes,  forests,  the  sea — 
alt  have  their  effect  in  determining  how  the  general  weather  changes  will 
affect  ns.  And  this  is  the  reason  why  predictions  for  a  large  section  of 
country,  such  as  the  signal  service  give  can  never  be  so  accurate  as  to  be  of 
much  use. 

That  I  have  endeavored  to  show  bow  general  principles  could  be  locally  ap- 
plied, probably  affords  the  Atlantic  Monthly  reviewer  ground  for  supposing 
my  views  restricted;  but  he  cannothave  read  the  book  very  care ftilly.  So  far 
Aom  not  being  able  "to  realize  theexistenceof  a  storm  of  any  magnitude," 
it  Is  one  of  the  main  points  of  difference  between  the  cydonlsts  and  myself 
that,  whereas  they  consider  the  area  of  low  barometer  the  storm,  my  views 
make  this  hut  a  part  of  the  storm,  which  covers  also  much  larger  areas  of 
high  barometer  in  front  and  rear. 

The  particnlar  case  cited,  thatof  the  Nova  Scotia  storm  of  August  28,  18T8, 
is  not  at  all  to  the  point,  sinm.  instead  of  taking  a  more  limited  view  of  the 
phenomemm  than  Professor  Abbe  does.  I  hold  that  the  storm  was  twice  as 
large  as  Prof.  Abba  supposes  it  to  have  been,  and  that  one-half  of  it  tha 
Signal  Service  never  knew  at  all.  More  than  this,  the  half  they  did  not  see 
was  that  which  was  on  land  within  their  Jurisdiction,  and  was  the  real 


■  Google 


Blatttu.]  200  [F*b.  IS, 

cause  of  moBt  of  the  tremendoua  destruction  that  occurred.  The  Signal  Ser- 
vice tuapa  of  this  storm  merely  note  an  "area  of  high  barometer"  coming 
from  Manitoba  on  the  22d,  to  which  they  attach  no  significance,  and  which 
thej  do  not  connect  with  the  Nova  Scotia  storm;  but  I  feel  convinced  that 
this  very  same  "area  of  high  barometer"  really  an  advance  of  heavy  air 
fVom  the  North,  was  responsible  tor  the  loss  of  most  of  the  thotiiand  and 
odd  vessels  that  were  destroyed  on  the  coast.  If  the  Bigiial  Service  had 
only  known  its  true  character,  they  would  have  been  able  to  give,  at  least  a 
day  ahead,  forewantings  of  this  moat  terrible  stonn  which,  as  it  was,  look 
them  entirely  unawaies. 

In  these  "areas  of  high  barometer"  the  cyclonisis  see  an  ineipHcable 
something  which  they  call  an  "  anti-cyclone  ;"  Id  which  they  think  the  air 
rotates  in  the  opposite  dintction  Ttoia  that  in  a  cyclone,  and  that  it  brings 
dry  and  fair  weather.  The  celebrated  Le  Verrier,  acting  on  this  theory,  on 
account  of  the  advance  uf,snch  an  "  area  of  high  barometer"  over  England, 
predicted  fair  weatlier  Just  t>efore  those  violent  storms  and  terrible  floods 
which  last  Summer  desolated  so  large  a  tract  of  country  in  Prance.  The 
theory  which  I  hold  would  have  shown  him  in  this  "area  of  high  barome- 
ter" an  advance  of  the  polar  current,  almost  I'ertain  in  the  Summer  season 
to  produce  violent  rains.  It  was  much  the  same  esse  with  the  Nova  Bcoiia 
atorm. 

As  for  the  statement  tliat  X  have  discussed  this  storm  as  if  It  were  "  an 
assemblage  of  tornadoes,"  (tie)  I  do  not  see  any  evidence  of  a  tornado  at 
all.  A  tornado  is  only  a  local  incident — although  a  terribleone — in  the  pas- 
sage of  a  Southeast  storm,  caused  principally  by  the  conflguratlon  of  the 
ground,  notwithstanding  that  the  Signal  Elervice  describes  one  as  "at  least 
thirty  miles,"  and  "  probably  240  miles"  in  diameter. 

The  Atlantic  reviewer  stales  that,  "  as  a  matter  of  fact,  the  Signal  Ser- 
vice notes  all  storms  within  tlie  limits  of  the  Atlantic  coast  and  the  Rocky 
HoUDlains,"  and  "  Its  object  is  to  obtain  the  laws  of  them  as  they  exist." 
In  my  tmok  I  have  pointed  out  several 'instances  where  the  advance  of  the 
polar  current,  producing  a  Southeast  storm  of  considerable  magnitude  is 
treated  by  the  Signal  Service  as  a  series  of  detached  local  storms,  such  as 
tornadoes,  halt-storms,  cloud-bursts,  etc.,  of  which  they  know  nothing  nntil 
they  are  over;  cases  of  this  kind  are  abundant  In  the  Signal  Service  reports. 
If  the  object  of  the  Signal  Service  is  to  establish  laws,  why— I  ask  it  In  no 
tiostile  spirit — bas  It  as  yet  given  no  laws  to  science  ?  Or  why  does  It,  as  the 
New  York  Nation  lately  says,  "  Keep  as  widely  as  possible  aloof  fhmi  the 
sdence  of  the  country?" 

I  have  also  protested  against  the  practice  of  observing  only  at  flxed  hours 
of  the  day,  contending  that  if  an  Individual  storm  is  to  be  known,  it  must 
be  observed  oontinuously  so  long  as  it  lasts.  The  Atlantic  reviewer  tUnks 
It  is  not  necessary  for  the  Signal  Service  to  do  thia,  because  "these  (continu- 
ous observations)  are  easily  accessible  in  the  quarterly  reports  of  the  mete- 
orological office  of  England  1"  Upon  this  method.  If  you  wish  to  know 
what  are  the  distinctive  oharacterlatlcs  of  an  African  elephant,  all  you  have 
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to  do  IB  to  get  eome  one's  description  of  ui  Asiatic  elephant,  and  draw  joiir 
own  conclusions.  Mr.  F.  Gsster.  of  the  London  Meteorological  Office  says 
upon  this  point,  that  at  Valenlia,  where  observations  are  not  made  between 
the  hours  of  8  A.  M.  and  3  P.M.  "Stormn  have  been  overlnoked,  which 
would  donbtless  hare  been  noticed  at  the  Central  Office,  where  the  weather 
is  observed  continuouslj."  Ib  It  not  at  the  least  very  probable  that  the 
Signal  Service,  nuking  but  tri-daily  observations,  lias  overlooked  stomis 
in  the  same  way ! 

In  my  book  J  urge  that  observationB  of  the  clouds  tn  eonneetion  with  Krial 
currents  Is  of  the  greatest  importance,  which  the  Atlantic  Monthly  wHter  at- 
tempts to  meet  by  saying  that  the  Signal  Service  has  made  tri-daily  maps 
of  the  clouds  for  four  yearn.  This  may  be  true,  but  it  has  never  made  ob- 
servations of  the  intimate  connection  of  the  clouda  with  Eerial  currents,  nor 
onderatood  tbisBigntflcancea.  Early  in  1874  lesplained  my  views  to  Prof- 
Henry  of  the  Smithsonian  Institute,  in  a  personal  interview,  and  be  then 
said,  "This  is  all  new  to  me."  He  took  copious  notes.  The  Signal  Ser- 
vice report  for  1873,  published  afl«r  this,  contains  a  few  old  plates  of 
the  cloudforms  given  by  Howard,  Pmy,  and  others,  but  with  no  refer- 
ence to  them  in  tbe  text.  Tliat  of  1874  containa  cloud  maps  for  one  day, 
with  no  reference  in  the  text,  and  contains  no  attempt  to  give  the  particu- 
lar forms  any  distinctive  character.  The  eminent  meteorologist.  Prof  H. 
Hohn,  Director  of  the  Royal  Meteorological  Institute  at  Christiania,  Nor- 
way, In  a  letter  to  me  says  :  "That  you  introduea  the  cloudforms  into 
practical  metoorology  la  cert^nly  very  good."  It  is  of  little  use  to  make 
maps  of  the  clouds  unless,  we  understand  something  of  their  aigniflcance. 

The  reviewer  states  that  I  claim  for  myself  in  conjunction  with  ez- 
Presldent  Hill,  of  Harvard,  "  tbe  credit  of  originating  the  present  Signal 
Service  storm -warnings, "  but  that  we  "were  anticipated  by  Redfleld, 
Henry,  and  others."  A  claim  of  this  kind  is  hardly  worth  advancing  or 
discussing,  but  I  wish  to  correct  roisuoderstandlngs.  All  I  do  claim  Is  that 
in  1851,  before  any  one  else.  I  believe,  I  advocated  and  tat)ored  for  a  corps 
of  meteorological  observers  connected  by  telegraph  with  a  central  offlce,  so 
ttiat  the  central  observer  might  see  the  whole  storm  continuously  la  all  its 
extent  from  beginning  to  end. 

I  would  earnestly  urge  a  popular  interest  in  meteorology,  since  no  other 
science  is  so  open  to  those  occupied  in  other  pursuits,  and  scarcely  another 
of  so  much  practical  importance.  We  all  know  men  of  no  scientific  ac- 
quirements, yet  who  are  so  well  veraed  In  signs  of  the  weather  that  their 
predictioDB  are  more  to  be  relied  on  for  a  particular  locality  than  the  very 
general  "  ProbebiUtiea"  of  the  Signal  Service,  Such  weather- wisdom  is 
founded  upon  accurate  observations  of  nature,  and  the  explanation  of 
weather  signs  Is  often  very  simple.  For  Instance,  it  is  an  old  Indian  oh- 
servatioQ  that  Summer  storms  follow  the  course  of  rivers,  Tbe  ezplaoatloii 
of  which  Is  that  Summer  storms  are  mostly  produced  by  the  advance  of 
colder  air,  which  being  heavier,  sinks  Into  and  follows  the  valleys,  at  the 
iMttom  of  which  there  is  usually  a  water-oouree.    Again,  a  halo  round 
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the  moon  Indioatea  rain,  since  ita  cauae  Is  the  partial  nbecuration  nf  tbe 
mooD  by  the  firat  hazy  clouds  of  an  approaching  Northeast  stonn.  With  & 
knowledge  of  the  connection  between  the  clouds  and  movements  or  the 
air,  it  will  be  comparatiTely  eaa;  for  auj  one  to  predict  for  hla  own  locality 
the  weather  he  la  to  expect  tmxa  daj  to  daj.  That  this  !■  practicable,  ia 
proved  bj  the  experience  of  many,  and  by  an  able  article  on  tbe  eubject 
in  the  Gataxj  Hagazine  for  November,  by  Mr.  F.  Whittaker. 

Id  connection  with  the  importance  of  clouds  in  practical  meteorology  ia 
the  following  elatement  in  the  scientiSc  record  of  Harper's  Monthly  for 
August,  1B76,  edited,  I  believe,  by  Prof.  Spencer  F.  Baiiii,  of  Washington. 

"Dr.  Uildebrandsson,  of  Upsala,  has  published  the  r«eu1t«  of  a  careflil 
study  of  observations  of  cirrus  clouds.  Having  secured  by  personal  cor- 
respondence a  number  of  carehil  observers  throughout  Europe,  he  baa  com- 
pared the  observed  movements  of  cirri  with  the  prevailing  clouds  and 
laobara  at  the  surface  of  the  earth.  He  flnds  that  the  drnis  clouds,  in  a 
large  minority  of  cases,  flow  out  from  areas  of  lou  barometer,  and  in  toward 
areas  of  high  pressure,  and,  aa  he  succinctly  expresses  it,  the  movement  of 
these  clouds  is  toward  a  point  some  distance  to  the  right  of  that  toward 
which  the  lower  clouds  move.  We  had  occasion,  a  few  years  ago,  to  an- 
nounce precisely  the  same  law,  as  deduced  by  Prof.  Abbe  for  the  United 
States.  It  would  seem,  therefore,  a  law  applicable  to  the  whole  of  the 
northern  temperate  Eone,  and  is  entirely  in  accordance  with  the  mechanical 
theory  developed  by  Mr.  Ferrel  in  a  memoir  published  in  1860." 

Tbe  same  fact  is  referred  to  in  Harper's  Weekly,  January  15,  1876,  as 
follows  :  "  Clement  Ley  so  well  Icnown  by  his  investigations  into  the  move- 
ments of  storms,  states,  in  reference  to  the  movements  of  cirrus  clouds, 
whose  laws  have  been  investigated  by  Hildebrandsson  and  others,  that  his 
own  observations  ftilly  confirm  those  of  the  latter  as  to  the  motion  of  the 
upper  clouds,  with  only  this  modification,  that  the  vertical  axis  of  a  revol- 
ving storm,  about  which  the  whole  mass  of  air  may  be  supposed  to  rutato 
la  not  exactly  vertical,  but  Inclined  backward." 

The  writer  evidently  considers  this  isolated  fact  a  very  important  discov- 
ery, and  It  really  is  the  first  attempt  on  the  part  of  the  cyclonists  to  con- 
sider the  motion  of  clonds  as  well  as  their  forms,  and  I  might  almost  say 
the  first  step  towards  bringing  the  clouds  into  connection  with  storms. 

As  the  cyclonists  see  the  storm  in  the  "  area  of  low  barometer, "  and  the 
opposite  of  the  storm  in  the ' '  area  of  high  barometer ' '  tlieir  ' '  and'-cyclone, " 
it  is  natural  that  they  should  describe  the  motion  of  cirrus  clouds  in  rela- 
tion to  these  phenomena.  But  as  the  origin  and  nature  of  these  phenomena 
are  as  yet  unknown  to  them,  the  cause  of  the  motion  of  the  cirrus  clouds  In 
the  direction  described  remains  also  unlcnown,  and  forms  thus  another  puz- 
zle besides  the  many  we  have  already  in  the  science. 

As  to  the  precedency  in  the  discovery  of  the  fact  in  question,  I  would 
draw  your  attention  to  my  article — "New  Theory  of  Storms,"  in  the  New 
York  Times,  November  IB,  1B52,  reprinted  and  more  fhlly  elaborated  in 
my  recently  published  work — "Storms,  their  Nature,  ClasuficaUon  and 
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Laws."  It  will  be  wen  froni  thU  article  thAt  I  obMrred  the  Ikct  as  to  the 
motioii  of  clmu  clouds  besides  others  of  a  like  nature  about  a  quaner  of  a 
ceoturj  ago,  lectured  oa  it  publlclj  and  published  It.  Copies  of  the 
article  were  aeut  to  Prof.  Henrj  aud  Lieutenaut  Maury  in  WasbingtoD. 
This  arUcle  which  was  a  sketchy  sauiDiary  of  my  inveatigatioDS,  contalus 
also  the  lawH  of  the  motioos  of  the  lower  cloudforms,  such  as  camulus, 
cutnul.)-BtratttB,  cooub.  And  It  contalna  not  only  the  laws  as  to  the  direc- 
tion the  different  cloudforms  take,  but  also  an  explanation  of  the  causes  of 
their  motion,  and  the  application  to  the  prediction  of  storms.  I  mention 
these  fuels  to  show  the  OTerpowerlng  Influence  of  "recognized  authority  in 
accelerating  or  retarding  the  deTelopment  of  a  Science.  Truth  of  the 
greatest  importance  often  remains  unnoticed  if  it  does  not  pass  Srat  tram 
the  lipe  of  a  well-known  authority,  and  errors  may  be  propagated  for 
centuries  under  the  shadow  of  a  great  name.  Although  late,  It  U  gratify- 
ing, however,  to  see  my  obaervatlons  confirmed  as  the  heavy  train  of 
Science  moves  onward. 

Another  reason  why  my  observations  have  remained  unnoticed  so  long, 
may  also  be  found  in  the  circumstance  that  I  have  seen  and  described 
meteorological  phenomena  fi»m  a  different  siandpoint  (hmi  that  generally 
taken.  A  circular  ring  will  appear  to  one  as  a  straight  line,  to  another  *• 
WD  ellipse,  and  to  a  third  one  as  that  what  it  really  Is,  according  to  the 
BlAndpolnt  Tram  which  It  is  viewed.  This  is  very  apparent  in  looking  at 
phenomena  the  whole  of  which  we  cannot  see  at  once,  such  as  the  motions 
of  heavenly  bodies  or  storms ;  we  then  are  likely  to  take  things  as  they 
appear  to  be.  So  men  thought  for  centuries  that  the  sun  moves  and  the 
earth  stands  still,  and  the  cyclonlsta  think  even  now  that  the  wind  In  a 
etorm  movea  around  In  a  circle,  or  in  an  ellipse,  or  in  a  spiral,  because  it 
appears  so.  They  see  in  the  "area  of  low  barometer"  the  whole  storm, 
while  I  from  my  standpoint  see  In  It  only  the  effect  of  the  storm.  The 
cydonists  see  in  the  areas  of  low  and  high  barometer  independent  although 
unexplained  phenomena ;  to  me  these  phenomena  appear  to  belong  to- 
gether as  organic  parts  of  the  storm  and  assume  thus  a  meaning.  With 
me  a  progreasive  storm  consists  la  the  displacement  of  one  of  two  oppoelug 
air  currents  by  the  other,  which  is  of  different  temperature,  and  the  area  of 
low  barometer  forms  Itself  during  this  conflict  between  them  by  the  rising  of 
the  warmer  current  obliquely  over  the  colder  one.  The  rising  air  produces 
lower  pressure,  but  the  full  weight  of  each  current  produces  the  areas  of 
bigb  barometer  in  front,  and  b  the  rear  of  the  area  of  low  barometer.  I, 
therefore,  see  the  storm  extend  over  much  larger  area  tbao  the  cyclon- 
lsta do. 

I  see  in  the  nrial  currents  the  eleraenla  of  the  storm,  the  cyclonlsts  seem 
to  consider  them  as  the  consequence  of  the  storm.  I,  therefore,  naturally 
consider  the  motion  of  the  different  cloudforms  In  reference  to  the  erlal 
currents,  and  not  in  reference  to  barometric  pressure,  but  the  facts  of  tbelr 
motion  are  and  remain  tbe  same. 

The  "clrrostnUu"  of  Howard— in  bet  all  drrusclouds — move  with  the 
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warm  equatorial  current,  because  thej  are  originated  by  it  aa  It  aacenda 
into  colder  regions  obliquely  over  the  colder  polar  current  The  "cirro- 
stratue"  I  described  in  tbe  Times  article  in  1862  as  tbe  embodiment  of  ft 
ftilly  developed  aorth-eaat  storm,  because  I  found  it  characteristic  b;  mj 
ohservalionB  of  an  approaching  equatorial,  warm  current  I,  therefore, 
ooDsider  it  an  elementarj  form,  and  proposed  the  single  name  "stratus," 
used  by  Howard  hitberio  for  ground  fog,  whicb  I  condder  of  no  form.  The 
name  "stratus"  admirably  Indicates  the  stretched -out,  straight-line  cloud  ; 
It  represents  with  my  two  other  elementary  forms— cumulus,  cona»— 
geometrical  forms  and  is  therefore  easily  described.  The  other  forms  of 
cirrus,  commonly  known  as  mare's  Iwls,  cat's  tails,  etc.,  are  mere  modifi- 
cations of  the  stratus  (cirro-stratus  of  Howard)  forming  during  the  first 
Irregular  attempts  of  the  rising  warm  current  betbre  It  bos  assumed  Ita  reg' 
ular  lateral  motion  in  which  the  cirnia  forms  assume  tliat  of  the  stratus  at 
the  top  of  the  regular  front  waves.  Wetherefore  see  "the  cirrus  clouds 
flow  out  from  areas  of  low  barometer  "  (the  place  of  the  obliquely  rising 
warm  current)  "  and  in  toward  areas  of  high  pressure  "  (the  colder  polar 
current).  My  arilcle  twenty-four  years  ago,  therefore,  tells  not  only  the 
focta  about  the  motion  of  cirrus  cloud  which  Hildebrandsson,  Ley  and  Abbe 
have  recently  observed,  but  also  the  cause.  Besides  this  it  contains  the 
practical  application  to  predict  fWim  tbe  appearance  of  these  clouds  above 
the  southern  horizon  the  coming  of  the  equatorial  current,  or  the  approach 
of  a  north-east  storm.  While  thus  from  the  standpoint  of  the  cyclonlsts 
the  cause  of  the  empirical  fact  cannot  be  explained,  it  follows  u  a  natur>l 
consequence  when  seen  fWim  the  standpoint  I  have  taken. 

The  article  In  question  contains  also  the  laws  of  the  motion  of  lower 
cloudforms,  such  as  tbe  cumulus,  cumulo-stratus,  and  conus,  and  why  they 
take  their  respective  course,  and  how  the  movement  and  condition  of  the 
currents  of  which  they  are  characteristic,  i.  e.,  the  storm  may  be  predicted 
by  their  appearance.  The  study  of  cloudforms  tn  eonntelion  with  ariat 
eurrenit  is  one  of  the  most  important  duties  ot  practical  meteorology. 

Am  to  Clement  Ley's  proposition,  "tbat  tbe  vertical  sxis  of  a  supposed 
revolving  column  of  air  Is  not  exactly  vertical,  but  inclined  backwards, " 
I  would  call  your  attention  to  a  third  opinion  held  by  some  most  eminent 
meteorologlstB,  such  as  Dove,  Reid  and  Redfleld,  that  the  axis  Is  inclined 
forward.  The  cyclonists  run  here  again  Into  a  f^h  contradiction,  and 
create  a  new  puezle,  some  saying  the  axis  lies  forward,  some  it  lies  back- 
ward, and  others  it  Is  vertical.  It  reminds  us  of  Redfield  and  Espy's  dis- 
cussions, where  one  maintained  that  the  wind  in  a  tornado  moves  around 
in  a  circle,  the  other  that  It  blows  in  straight  lines  toward  the  centre. 
These  discrepancies  are  a  consequence  of  tbe  mode  of  investigation  univer- 
sally followed  In  this  science,  which  is  to  deduce  results  tram  a  conglomer- 
ate mass  of  disconnected  data,  obtained  Indiscriminately  trant  storms  that 
may  dlflTer  as  widely  in  origin  and  character  as  a  bat  and  a  sparrow.  What 
have  we  gained  towards  an  Individual  knowledge  of  either  the  bat  or  the 
sparrow  by  eliminating  from  a  number  of  data  the  mean  velodty  and  the 
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BTenge  dlrecttoi^of  their  fltghtl  We  mix  thiags  that  do  not  belong  to- 
gether ftnd  utIts  at  best  at  indefinite,  vague  and  unreliable  results.  This 
evidently  bos  liappened  in  detenninlng  the  direction  of  the  axis  of  a  sup- 
posed reTOlvJDg  column  of  air. 

The  discrepant  views  of  the  celebrated  meteorologists  above  mentioned, 
will  all  harmonize  if  considered  from  the  standpoint  indicated  in  my  recent 
yrotk.  The  supposed  revolving  column  of  air  is  seen  fh>m  mj  standpoint 
Bs  the  nbliquely  rising  equatorial,  or  warm  current ;  its  direction  always 
inclines  towards  the  north,  or  colder  region.  It  thus  coincides  with  the 
position  ofthe  axis  of  the  supposed  revolving  column;  in  a  north-east  elorm 
it  Is  inclioed  forward,  in  a  south-east  stonn  backward,  in  a  local  storm  it 
la  vertical.  The  method  of  averaging  will  lead  U>  the  flrat  result  if  the 
cases  subjected  to  InveetigBtion  belong  all  or  in  the  majority  to  northeast 
storms  ;  it  will  lead  to  the  second  resull  If  the  cases  subjected  (o  investiga- 
tion belong  In  the  majority  to  south-east  storms ;  It  will  bring  no  result,  or 
make  \he  axis  vertical  if  the  cases  or  data  subjected  ointaln  a  number  of 
both  kinds  In  equal  proportions. 

Mr.  Blodget  remarked  that  there  were  very  striking  and 
valuable  suggeetione  in  Mr.  Blaeius'  paper. 

Be  thought  that  it  was  true  that  the  Influence  ofthe  Signal  Service  was  in 
danger  of  being  weakened  by  its  persistent  observations  of  only  three  hours 
in  the  day.  Storms  require  observation  continuously  during  their  course. 
He  agreed  with  Mr,  Blaslns,  also,  in  accounting  of  inferior  values  other 
elemente  of  the  discussion  of  Btorms,  those  areas  of  low  and  high  barometer 
which  almost  exclusively  occupy  the  S.  S.  maps.  He  described  the  remark- 
able storms  of  1878,  accompanied  with  disastrous  Qoods.  Thoy  were  not 
parts  of  •  common  storm  usual  to  the  Temperate  Zone,  raining  from  the 
lower  porUons  of  the  atmosphere  coming  from  the  Oulf;  but  on  the  con- 
trary, they  were  numerous  local  furious  downpours  from  a  hot  supersat- 
urated  upper  air  coming  from  some  more  distant,  unknown  region  in  the 
South.  They  had  the  characteristics  of  tropical  storms,  and  were  so  local, 
that  in  some  instances  a  distance  of  only  twenty  miles  sufficed  to  distinguish 
a  flooded  locality  from  one  on  which  no  rain  fell.  Mr.  Blodget  added, 
that,  having  In  former  years  participated  in  the  discussion  of  Espy,  RedSeld 
and  Hare,  he  could  meet  the  vertical  theory  with  an  expressed  conviction 
of  the  impossibility,  quite  demoustrable,  that  a  large  storm  should  rotate 
upon  the  rough  surface  ofthe  earth;  although  it  must  of  course  remain  true 
that  any  disturbance  in  fluids  has  a  tendency  to  set  up  vertical  movements. 
The  vast  obstructive  fHcUon  of  the  foce  of  a  country  in  the  case  of  great 
air  movements  must  always  prevent  any  rotation  over  wide  areas.  Local 
tornadoes  may  produce  small  whirlwinds,  but  a  Redfield  cyclone  Is  a  phys- 
ical impossibility.  He  had  found  In  Hr.  Blasius'  book  more  of  a  true  expla- 
nation of  the  origin  and  progress. of  storms  than  elsewhere.  While  Mr. 
Blasius  had  proposed  the  Signal  Service  system  in  1631.  he  had  himself 
used  the  telegraph  in  the  Summer  of  1H5S  for  two  months;  and  hie  charta 
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of  that  date  show  that  be  proved  thereby,  and  then,  thi  practicability  of 
pre<^Belf  detennluing  the  rorm  andUniita  of  any  atorm.  All  that  he  asked 
of  the  Signal  Service  now  was  to  malce  contlnuoiu  obeervatlons,  tnitead  of 
three  observations  a  da;,  and  to  put  down  upon  their  charta  the  othermore 
important  elements  with  that  of  barometric  pressuro. 

Prof.  Houston  noticed  the  fiujt  that,  by  the  barometer  at 
the  High  School,  the  mercury  stood,  on  the  5th  of  February 
at  1.20  P.  M.,  at  the  most  extraordinary  height  of  30.94. 
He  wiehed  also  to  put  on  record  hia  proposed  improvement 
of  the  barometer,  at  the  mechanical  details  of  which  he  is 
now  working,  viz:  to  read  with  greater  ease  and  preoision, 
by  means  of  a  scale  floated  on  the  surface  of  the  mercury, 
counterbalanced  and  connected  with  a  ring  around  the  tube. 

Prof.  Sadtler,  by  permission  of  the  Geological  Survey  of 
Pennsylvania,  gave  the  scientific  results  of  his  recent  analy- 
ses of  gas  from  several  oil  wells  in  Western  Pennsylvania — 
gaa  which  is  used  in  the  iron  manufacture. 


On  (Atf  Coatpotition  of  tht  Natural  Oat  from  Mrtatn  Will*  in  WBilem 
Penntyteania. 
Bi  Samuel  F.  Sai>tleb! 
(Read  before  the  AiaerUait  PMtoiopMeal  Society,  Pib.  18,  1876.) 
Having  tiad  ocroeioii  lately  to  analyse  some  of  the  gases  issuing  fVom 
wells  in  Western  PenoBylvania,  I  have  obt^ned  some  resulls  which  are 
given  as  a  contribution  to  our  tiDOwledge  of  these  important  natural  pro- 
duels.     There  have  been  almost  no  analyses  whatever  made  of  these  gases. 
In  18S6  a  French  geologist,  M.  Foncou  visited  a  number  of  these  gas-wells 
and  collected  specimens  of  the  gases.    These  were  afterwards  analysed  by 
H.  Fonqu£,  and  the  results  are  published  in  Compt,  rendui  LXYII.p.  lOti. 
The  localities  were  Pioneer  Bun,  Venango  Co.,  Pa.;  Predonia,  N,  Y.; 
Roger's  Gulch,  Wirt  Co.,  W.  Va.;  Burning  Springs,  on  the  Klagam  river 
below   the   Cataract ;   and   Petrolia,    Ennlsklllen   district,    Canada  West 
These  points  are  certainly  widely  enough  removed  to  make  the  series  com- 
prehensive from  a  geological  standpoint.     The  analyses  do  not  appear  to 
have  been  complete  ones,  as  H.  Fonqui  determined  the  exact  amounts  of 
only  a  few  of  the  constltaents.    In  general,  the  gases  were  composed  of 
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members  of  tbe  morah-gu  series  of  hydrocarbons.  Thus  the  gas  tram 
Pioneer  Run  he  found  to  have  essectially  tbe  composition  of  propyl  bydride 
(Cj  H,),  with  small  quantities  of  carbonic  acid  and  of  nitrogen  ;  the  Fre- 
donia  gas  appeared  to  be  a  mixture  of  manh-gas  (CHJ  and  ethyl  hydride 
(C,  H,),  nitha  small  qaanlity  of  carbonic  acid  and  1,55  per  cent,  of  nitro- 
gen ;  the  Rogers'  Gulch  gas  was  CH,  almost  ezclualTely,  with  16.86  per 
cent,  of  carbonic  acid,  and  b  amall  quantity  of  nitrogen  :  the  Burning 
Springs  gas  almost  pare  CH,  with  a  little  CO, ;  the  Petrolia  gas  a  mixture 
of  marsh-gas  CCH^)  and  ethyl  hydride  (C,  H^,  with  a  small  amount  of 
carljonic  acid. 

However,  in  some  cases  the  composition  as  given  above  was  only  appa- 
rent, as  in  the  case  of  the  Pioneer  Run  gas,  for  on  passing  the  gas  through 
alcohol  a  part  was  absorbed,  which  was  allerwards  shown  to  be  butyl 
hydride  (C,  H,g),  white  the  part  unatworbed  showed  oeariy  the  composition 
of  marsh  gas  (CH,).  It  was  evident,  therefore,  that  what  appeared  to  be 
propyl  hydride  (C,H,)  was  in  reality  a  mixtut«  of  marsh  gas  (CHj)  and 
butyl  hydride  (C.  Hj,). 

In  ISTO,  Prof.  Henry  Wurtz  made  an  analyda  of  the  gas  from  a  well  Id 
West  Bloomfield,  N.  T.  The  results  of  this  analysis  are  found  in  SilU- 
tnan't  Journal  (2)  XLIX.,  p.  886,     He  found ; 

Marsh-gas 83.41 

Carbonic  acid 10. 11 

Nitrogen .4.81 

Oxygen 0.28 

Illuminating  hydrocarbons 2,94 

100.00 

The  specific  gravity  of  the  gas  was  .608. 

The  methods  of  aQaiyBis  were  not  the  usual  ones  of  gas  analysis,  but 
some  new  absorption  methods  devised  by  himself  in  conjunction  with 
Prof.  B.  Silliman.  This,  I  believe,  is  the  extent  of  the  published  informa- 
tion on  the  subject 

The  gases  which  I  collected  and  analyzed  were : 

First,  the  gaa  of  the  Burns  Well  in  Butler  County;  secondly,  that  of  the 
Harvey  Well  in  the  same  county:  thirdly,  that  fYom  the  Leechburg  Well 
across  the'Kiskeminitis  river  from  Leechburg,  in  Westmoreland  County 
and  fourthly,  the  gas  bubbling  from  a  spring  at  Cherry  Tree  in  Indiana 
County.  Ab  the  results  of  Fonqu£  Just  given  had  rendered  the  presence  of 
higher  members  of  the  marsh-gas  series  than  CH,  probable,  at  two  of 
these  wells,  I  made,  in  addition,  absorption  tests  with  absolute  alcohol  and 
with  bromine,  hoping  to  prove  qualitatively  the  presence  or  absence  of 
these  higher  hydrocarbons  as  well  as  those  of  the  ethylene  series.  For 
while  marsh-gas  itself  is  insoluble  in  absolute  alcohol,  ethyl  hydride 
(C,  H,)  is  dissolved  to  tbe  extent  of  1}  volumes,  propyl  hydride 
(C,  I^>  to  the  extent  of  6  volumes,  and  butyl  hydride  (C,  H,^ 
to  the  extent  of  18  volumes  in   one  volume  of  tbe  alcohol.    A   paa- 
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Bsge  of  the  natnrnl  gu  for  IS  or  20  mloutes,  therefore,  Bbould  wtnme 
the  alcohol  wtth  such  of  these  hydrocsTbons  as  might  be  present.  The  bro- 
mine absorption  test  wm  made  In  order  to  ascertain  whether  any  ethylene 
or  butylene  dibromide  would  be  formed  by  the  passage  of  gas. 

The  gases  tested  in  this  way  were  the  gas  fWim  the  Burns  Well  and  gas 
fh)m  the  Leechburg  Well.  The  bottles  containing  the  oloohol,  having  been 
tightly  stoppered  and  sealed  at  the  time,  were  afterwards  examined  In  the 
Laboratory.  The  Bums  Well  gas  was  first  examined.  The  alcohol  through 
which  the  gas  had  been  passed  was  transferred  to  a  small  flask,  and 
enough  additional  alcohol  was  added  to  completely  fill  the  flask.  A  cork 
perforated  and  carrying  a  delWery  tube  was  then  fitted  to  it  so  that  the  ex- 
cess of  alcohol  filled  this  tube  also. 

The  flask  was  now  heated,  and  the  gas  ^ven  ofl  was  collecled  in  a  eu- 
diometer tube  OTer  warm  water.  I  obtained  thus  some  ISO  cubic  centi- 
meters of  goo.  The  operation  was  pushed  until  only  alcohol  vapor  waa 
given  ofl',  which  was  absorbed  by  the  water.  To  the  gas  in  the  eudiometer 
I  then  added  rapidly  bd  equal  volume  of  chlorine,  and  allowed  it  to  stand 
exposed  to  difihsed  aanlight  Oily  drops  formed  at  once,  while  the  volume 
of  the  gas  contracted  untU  It  occnpiod  only  about  one-half  of  the  first 
volume. 

This  showed  the  probable  formation  of  ethyl  chloride  (C,  H,  CI)  which 
Is  gaseous  at  temperatures  over  12%,  and  of  either  propyl  chloride 
(C,  H,  CI)  which  is  liquid  at  temperatures  under  520C,  or  of  butyl  chloride 
(C,  H,C1)  which  is  liquid  at  temperatures  under  77.0^0.  On  Inverting 
and  applying  a  flame  to  the  gas  in  the  eudiometer,  it  was  found  to  be  In- 
flammable,  burning  with  the  greenish  flame  characlerisdc  of  ethyl  chloride. 
The  water  upon  which  the  oily  drops  had  collected,  was  put  In  a  small 
flask,  and  an  attempt  was  made  to  separate  them  by  distillation.  This  was 
however,  UDBatlsfactory,  as  there  conld  only  hare  been  small  quantities  of 
either  propyl  chloride  or  butyl  chloride.  The  water  in  the  endlometer 
tube  reacted  acid  from  the  H  01  formed. 

The  result  of  tjiese  tests  may  therefore  be  summed  up  as  showing  the 
certain  presence  in  the  gas  of  ethyl  hydride  <C,  H^  and  the  probable  pres- 
ence of  either  C,  H,  or  C,  H„. 

The  qualitative  examination  of  the  Leechburg  gas  was  made  in  the  sftme 
way.  I  obtained  here  only  about  100  cubic  centimeters  of  gas  on  heating 
the  alcohol.  On  mixing  with  chlorine  a  contraction  of  about  one-third 
took  place.  The  inflammability  of  the  residual  gas  and  the  formation  of 
oily  drops  gave  the  same  indications  as  with  the  other  gas. 

The  other  qualitative  tests  were  witli  bromine.  This  had  been  tightly 
bottled  and  sealed  up.  The  bromine  from  the  test  with  tlie  Bums  gas  was 
then  placed  in  a  porcelain  dish  and  water  added.  Pure  sodic  hydrate  was 
added  to  neutralize  the  excess  of  bromine.  The  sodium  bromide  formed 
dissolved  at  once  in  the  water.  There  remained  no  trace  of  oily  drops 
such  as  would  be  caused  by  the  bromides  of  the  olefine  series  of  hydro- 
carbons. The  sodium  bromide  was  aRcrwards  crfHtallized  out  perfectly 
pure.    The  lest  was  therefore  entirely  negative  in  iia  results. 
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On  esamtning  the  bromine  used  for  ftlworption  vith  the  Leechburg  gss, 
there  was  apparent]  j  a  alight  lajer  upon  the  surface  of  the  bromine,  which 
might  have  been  ethylene  bromide.  On  neutralizing  the  excess  of  bromine, 
however,  no  distinct  evidence  could  be  bad  of  the  pTeseoce  of  the  Itromlde, 
BO  that  the  result  was  left  uncertain. 

The  quantitative  anaijses  were  next  made.  In  theee  the  carbonic  acid, 
carbonic  oxide,  illuminating  hydrocarbong,  and  free  oxygen  were  tested 
for  and  when  present  removed  by  suitable  abaorption  re-agents,  while  the 
hydrogen,  marah-gas  and  ethyl  hydride  were  determined  by  [he  eudiome- 
ter analysis.  Any  nitrogen  present  remains  over  and  is  estimated  at  the 
conclusion  of  the  analysis. 

Bunu  Wall  Qai  (average  of  two  analyses). 

Carbonic  Add 84 

Carbonic  oxide trace 

Illuminating  hydrocarbons  <C'  H  ^) 

Hydrogen 6.10 

Marsh-gas  (CH.) 75.44 

Ethyl-hydride  (C,  H,> 18.13 

Propyl-hydride  (C,  HJ trace 

Oxygen -^— 

Nitrogen . 

100.00 
iMchbarg  Oai  (average  of  two  analyses). 

Carbonic  add 8S 

Carbonic  oxide 26 

Illuminating  hydrocarltons  (C^  B„) S6 

Hydrogen 4.76 

Harsh-gas 80.65 

Ethyl-hydride 4.89 

Propyl-hydride trace 

Oxygen 

Nitrogen 

100.00 
ZTanxiy  Will  Qtu. 

Carbonic  add 66 

Carbonic  oxide trace 

Illuminating  hydrocarbons —— 

Hydrogen 18.50 

Harsh  gas 80.11 

Ethyl-hydride B.72 

Propyl-hydride trace 

Oxygen 

Nitrogen 

90.09 

FBOC.  AXXB.  FKTLOB.  BOC.  XTI.  97.  2^ 
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Cherrji  Tr»t  Gat  (bTeiage  of  two  utalj'Bes). 

Carbonic  acid 2.28 

Carbonic  oxide ■ 

IllumiDft^Dg  lifdrocarboiu 

Hydrogen 22.50 

M&nh-gaa 60.27 

Ethyl-hydride 6.80 

Oxygen 88 

Nitrogen 7.82 

100.00 
It  win  be  Been  that  the  first  three  of  the  gaaes  Jnat  oaalyzed  are  Tery 
Bimilar  in  composiUon,  while  the  gas  escaping  ftam  the  tpriag  at  Cbeny 
Tree  differs  very  considerably  from  the  others.  The  larger  amount  of  car- 
bonic acid  and  the  presence  of  f^e  oxygen  and  nitrogen  are  the  chief  points 
which  distinguish  It  It  Is  only  natural,  however,  that  a  gas  escaping  from 
tteah  spring  water  should  contain  these  gases,  as  they  are  the  gases  usually 
dissolved  in  spring  water.  As  to  the  other  constltaents  of  these  gases,  hy- 
drogen, marsh-gas,  and  ethyl  hydride  are  the  most  important  ones.  In  the 
case  of  two  of  the  gases,  the  Burns  gas  and  the  Leechbnrg  gas.  qualitative 
tests  directly  proved  the  presence  of  this  last  constituent.  The  other  two 
ingredients  can  also  be  proved  to  be  there  by  the  application  of  Bunsen's 
formalasto  the  result  of  the  eudiometricaDalyBis.  Thus,  as  the  volume  of 
gas  taken  for  the  eudiometric  analysis  can  contain  only  Hydrogen,  hydro- 
carbons of  the  marsli-gaB  series  and  nitrogen,  we  need  for  our  formulas  four 
known  values;  the  volame  taken,  the  contmction  afler  passage  of  the 
spark,  the  carbonic  acid  produced  by  the  combustion  and  the  tree  nitrogen 
In  the  sample  of  gas  taken. 

In  the  three  gases  first  analyzed  this  last  constituent  proved  to  be  absent, 
so  that  we  had  only  three  values,  and  could  form  only  three  equations,  con- 
taining three  unknown  quantities.    These  equations  were: 
X  +  7+  .  =  V.  (1). 
y  +  B«  =  C.  (2). 

»«  +  «y+ 2;=A.<8). 

where  V  equals  the  volume  taken.  C  the  carbonic  acid  formed,  and  A  the 
absorption  or  contraction,  consequent  upon  the  explosion,  where  also  x  was 
taken  as  hydrogen  (H),  y  was  taken  as  marsh-gas  (CH,),  and  t  was  taken 
as  ethyMiydride  (C,  B,).  When  in  these  equations  were  Hubatituted  the 
found  values  of  C  and  A,  I  got  plus  values  for  z.  y,  and  e.  On  the  other 
hand,  if  I  assumed  two  constituents  only,  x  as  hydrogen  and  ]/  as  marsh- 
gas,  the  y  was  made  equal  to  C  at  once,  which  was  obviously  incorrect, 
and  would  have  given  a  minus  value  to  z.  If  again,  I  assumed  «  to  be 
equal  to  CH^  and  y  equal  to  C,  H^  I  got  false  values  for  x  and  y.  One 
other  assumption  only  was  open  to  me,  that  was  to  take  x  as  hydrogen,  y  as 
marsh-gas  (CH,),  and  t  as  propyl  hydride  (C,  H,).  This  would  have  given 
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plus  Tftlues  for  x,  y,  and  *,  bat  the  previou  qualltatlTe  tcola  had  shown 
coDclaslvely  the  preieace  of  C,  H,. 

I  found,  howerer,  unexpectedly  in  Ponqoj's  memoir  the  slrongest  con- 
flrmation  of  my  interpretation  of  my  reaulu.    Using  the  three  equatiooB 
that  I  hare  given  above,  he  finds  tliat  when  x,  y,  and  f  represent  threeeuc- 
.ccsdve  members  of  the  marsh-gas  series,  the  eqoationa  are  aa  follows; 
a,  +  y  +  ,  =  V.  (1). 
a  +ay+8i  =  O.C3). 
6 
3a+3^  +  8«  =  A.  (8). 

from  which  can  he  deduced  as  a  fourth  eqastion. 
8A— 8V  =  C.     (4). 

In  other  words,  when  an  eudiometric  analysis  of  n  mixture  of  hydro- 
carbons of  the  marsh-gag  Beries  is  made,  the  carbonic  acid  formed  la  equal 
to  twice  the  contraction,  mmua  three  times  the  volume  of  gas  taken. 

He  says,  therefore,  {Compl.  rendut.  LXVII.  p.  1048)  when  the  marsh-gas 
hydrocarbons  are  mixed  with  free  hydrogen,  this  fourth  equation  is  not 
realised.  I  did  not  find  it  realized  in  any  of  my  analyses.  Thus  in  the 
analyseH  of  the  Bums  Well  gas,  I  had  the  following  figures  : 


Oaslalten '. S2.T4  24.4B 

Contraction 70, 4  B2.75 

CO,  absorbed 86.6        .     27.5 

If  we  Bubstltuted  the  values  of  C  and  V  aa  found,  in  the  formula 
2  A  =  C  +  aV,  we  get.  for  the  first,  86.e  +  98.22  =  184.82.  of  which  the 
half  is  67.41.  But  the  observed  contraction  is  70.4,  or  2.99  greater  than 
that  demanded  by  Fongufi's  formula  for  the  marsh-gas  hydrocarbons.  So 
for  the  second  we  get  27.5  +  73.47  =  100.97,  of  which  the  half  is  G0.485, 
while  the  observed  contraction  is  S2.7S. 

If  now  we  tarn  to  to  the  formulas  first  stated  by  me,  we  find  the  explana- 
tion In  the  thii^  equation  where  we  have  8«,  assuming  «  to  be  hydrogen  ; 
and  in  the  second  equation  where  we  have  Ox,  assuming  »  (o  be  hydrogen. 

I  have  not  been  able  as  yet  to  make  any  experimental  determinations  of 
the  specific  gravity  of  these  gases,  but  have  the  material  reserved,  and 
expect  to  do  so.  The  specific  gravities  bs  calculated  trom  the  analyses 
given,  are  as  follows : 

8p.gr. 
Boms  Well  gaa 6148 

Mr.  Lesley  mentioned  that  Mr.  Hall  had  found  three  casts 
of  an  Orthis  of  the  Trenton  (Bala)  Limeetono  in  a  aah- 
angnlsr  fragment  among  the  moraine  (?)  matter  cut  into  for 
a  drain  in  front  of  the  University  huildings  in  West  Phila- 
delphia. 
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Mr.  McArtbar  presented  through  Mr.  Walter  nine  photo- 
graphe  of  modelB  of  ornamentB  for  the  Public  Buildings. 

Pending  nomination  No.  791  and  new  nomination  Na 
792  were  read. 

The  minutes  of  the  last  meeting;  of  the  Board  of  Officers 
and  Council  were  read. 

Mr.  Blodget,  from  the  Committee  on  the  Progress  of 
Science  Exhibition  at  the  Centennial,  reported  that  his 
Committee  bad  met,  and  would  act  with  a  committee 
appointed  by  the  Acad.  Kat.  Science,  Pbila.  (Dr.  Le  Conte, 
Mr.  C.  £.  Smith,  Mr.  W.  Yaux),  and  he  read  a  paper 
expressing  the  views  of  the  joint  committee,  and  explained 
that  a  room  24'  by  48'  in  the  southeast  end  of  the  Main 
Bailding,  up-stairs,  liad  been  appropriated  by  the  Commis- 
sion to  their  use,  and  there  was  good  reason  to  belleTe  that 
learned  Societies  would  respond  cordially  enough  to  fill  this 
room. 

Prof.  Campbell  disclaimed  for  the  Commission  all  respon- 
sibility, except  for  guaranteeing  the  right  of  placing  what- 
ever it  saw  fit  in  this  room  by  the  joint  committee. 

Prof.  Fraley  said  that  an  application  would  be  made  to  the 
Society  for  permission  to  exhibit  its  Elliot  Bible. 

There  being  do  other  business,  the  meeting  adjonrned. 


Stated  Meeting,  March  3, 1876. 

Present,  10  membera. 

Mr.  Eli  K.  Price  in  the  Cl.air. 

Xjetters  of  aclcnowledgment  were  received  from  Dr.  Jacob 

Bigelow   (95);    Silliman's   Journal   (95);  the   Smithsonian 

Institution  (95);  the  Emden  Society  (92);  and  the  Physical 

Society  in  Berlin  (87  to  91 ;  xiv,  8,  xi,  1). 

Letters  of  envoy  was  received  from  the  Coast  Snrvey ; 
from  the  Physical  Society  in  Berlin ;  and  from  the 
Royal  Irish  Society,  requesting  missing  Parts  2  of  Vol.  iii,  1 
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of  Kui,and  2  of  xir,  to  complete  the  set,  which  was  on  motion 
BO  ordered ;  also  from 

The  K.  Leop.  Car.  Deatsch  Akademie  der  Naturforscher 
requesting  exchanges,  having  only  Trans.  Vol.  I.  0.  S.  1769. 
The  request  was  referred  to  the  Publication  Committee  with 
power  to  act ;  also  from 

A.  J.  Holman  &  Co.,  930  Arch  street,  tendering  a  request 
for  the  loan  of  the  Elliot  Bible  in  the  Library  of  the  Soci- 
ety. The  reqaest  was  referred  to  the  Library  Committee  with 
power  to  act. 

The  request  of  the  Philadelphia  College  of  Pharmacy  for 
Ko.  93  to  complete  their  set,  was  granted. 

Donations  for  the  Library  were  received  from  the  Geologi- 
cal Institute  at  Vienna ;  the  Loop.  Car.  Oermjin  Academy 
at  Dresden ;  the  Prussian  Academy,  and  Horticultural 
Society,  and  Herr  Schwalbe  of  Berlin  ;  the  Society  at  Em- 
den  ;  the  Belgian  Academy ;  the  Geographical  Society  and 
Reviews  in  Paris ;  the  R.  Astronomical  and  Geographical 
Societies  in  London ;  the  Natnral  History  Society  at  New 
Castle ;  the  R.  Irish  Academy ;  the  Boston  Society  N.  H ; 
the  Cambridge  Museum  C.  Z. ;  Silliman's  Journal ;  American 
Chemist ;  Dr.  J.  S.  Newberry ;  Poughkeepsie  Society  of 
Natural  Sciences  (ordered  to  be  placed  on  the  list  to  receive 
the  Proceedings) ;  Journal  of  Pharmacy ;  Penn  Monthly ; 
U.  S.  Department  of  the  Interior ;  U.  S,  Coast  Survey  ;  Geor- 
gia Historical  Society,  and  the  San  Francisco  Mercantile 
Library  Association. 

Mr.  Wootten  communicated,  through  Dr.  Creeson,  a  paper 
on  the  successful  use  of  anthracite  coal-dirt  on  a  new 
form  of  locomotive,  drawing  coal  trains,  on  the  Reading 
Railway,  and  described  on  the  blackboard  the  form  of  fire- 
box floor,  draft  tuyeres,  absence  of  exhaust  and  smoke 
stack,  length  of  flame,  &c.,  Ac. 

Pending  nominations  Nos.  792,  793  were  read,  and  the 
meeting  waa  adjourned. 
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A  Combination  of  Apparatu*  by  whieK  ordinary  AiUhraciU  Coal-uuuU, 
from  th»  Dirt-bankt  at  Oia  Minei,  ean  be  lueetufally  and  p-rofitabljf 
bumtd  t'n  the  farnaeei  of  Stationary  and  LoeomoliM  Boilert. 

Bt  John  E.  Woottsn,  Readiko,  Pa. 

(Read  before  the  American  Philoiophical  Society,  March  8,  1BT6.) 

PromineDt  and  peculiar  features  in  the  laudacspe  of  the  Coat  Hilling 
Regions  are  the  enormoiu  heape  of  black  and  apparently  UMlees  material 
collected  near  the  outlet  of  eacli  mine.  The  nature  of  thlB  material  can  b« 
beat  understood  b^a  brief  consideration  of  the  source  ttoia  wUicb  it  comes. 

The  coal  measures  are  made  up  of  veins  of  coal  of  varying  tbickneese* 
and  constitution.  Tbe  coal  of  wbicb  tbej  are  compooed,  especially  in  the 
thicker  Tcins,  baa  mixed  with  it  layers  of  slate,  sometimes  in  mass,  at  other 
times  finely  laminated  and  disaeminated  throughout  tbe  seam. 

A«  tbe  coal  is  found  In  beds  iDlerstratified  with  rocky  formation,  it  ia 
subject  10  aimllar  accidents  as  are  tbe  rocks  themseWeH  when  disturbed  by 
convulsions  of  nature  ;  therefore  when  portions  of  a  vein  are  crushed  and 
rendered  unfit  for  use  as  marketable  fuel.it  must,  notwithstandiug  its  unflt- 
ness,  1«  remoTed  IVom  the  mine  to  permit  access  to  the  more  valnable  coal. 

Seams  of  considerable  thlcknesa  are  usually  divided  into  separate  beds 
of  varying  thickness,  by  deposits  of  slate,  which  impurity  must  bo  re- 
moved in  tbe  preparation  of  the  coal  for  the  market ;  and  the  same  seam 
may  ftimish  several  qualities  of  coal. 

The  great  heaps  of  material  to  which  we  have  referred,  are  thus  the  re- 
sults of  the  various  operations  of  mining  and  preparation  of  tbe  coal  for 
market.  Tbey  contain  Iberefbre,  In  addition  to  the  earthy  matter,  slate 
and  rock  already  mentioned,  a  large  portion  of  the  purest  coal  taken  flvm 
the  colliery,  not  only  that  wbicb  is  crumbled  into  small  figments  during 
the  operation  of  mining,  but  also  that,  which  liaving  passed  through  tbe 
breaking  rollers  is  crushed  Into  particles  of  too  small  size  to  be  merchant- 
able, and  is  for  that  reason  consigned  to  the  dirt  heap.  The  last  named 
contribution  to  the  heap  constitutes  from  twelve  to  fifteen  per  cent,  of  all 
the  good  coal  that  is  mined,and  is  tbe  result  of  the  wa8te<\il  method  which 
is  employed  to  reduce  the  large  lumps  to  the  uniform  sizes  required  by  the 
demands  of  the  trade. 

Some  of  these  heape  are  the  accumulations  of  half  a  century,  and  have 
been  exposed  during  their  formation  to  the  action  of  the  weather  and  such 
atmospheric  Influences  na  have  lessened  theirvolue  for  heating  purposes  by 
loss  of  carbon  and  satunitlon  with  moisture. 

We  have  therefore,  In  dealing  with  these  masses  as  fliel,  to  overcame  the 
difficulties  consequent  upon  their  containing  a  very  large  amount  of  in- 
combustible matter,  all  of  the  elements  for  the  ready  prodnctlon  of  clinker 
and  incapability  for  producing  an  active  or  vigoroos  Are  in  the  ordinary 
f\imace. 

To  consume  this  material  with  useful  effect,  it  is  necessary  either  to  aub- 
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ject  it  ta  a  pioceM  that  bIiaII  form  It  iolo  niMMS  of  moderate  dimenaions, 
wo  that  wheD  thrown  into  a  furoace,  interaticcB  may  be  left  to  allow  of 
access  of  air  to  the  surface  of  the  lumpa.  in  the  «ame  manner  as  is  the  case 
with  ordinary  lump  coal ;  or  else  special  means  must  be  provided  to  retain 
uid  consume  it  !□  tlie  f\)rnace ;  and  peculiar  appliances  be  made  use  of  to 
Insure  the  passage  of  air  through  tbe  fire-bed  and  its  proper  contact  with 
the  fuel.  Id  either  case  provisioo  must  be  made  as  far  as  posuble  for  the 
prevention  of  the  formation  of  large  mosaes  of  clinker  and  tbe  disposal  of 

The  first  method  referred  to,  that  of  formhig  tlie  cotU  wast«  into  lumps 
of  proper  dimensions,  by  the  admixture  of  clay  or  bituminouB  matter,  or 
other  cohesive  material,  can  only  be  profitably  employed  when  the  cost  of 
tbe  operation  la  leas  than  that  of  mining  and  preparing  coal  at  the  colliery. 

Heretofore  the  largest  proportion  of  the  coal  mined  was  from  above  the 
water  level,  and  the  coraparstively  low  rate  at  which  such  coal  woe  mined 
prevented  the  successful  application  of  any  processes  for  agglomeration. 

As  the  coal  above  the  water  level  ia  being  eihausled  and  deep  mining 
has  become  necessary,  the  increased  cost  has  directed  attention  to  the  utili- 
zation of  the  waste  coal  under  consideration. 

A  large  investment  of  capital  in  mnchinerymay  bring  the  coetof  manlpu- 
laUon  below  that  of  mining ;  but  it  Is  not  likely  that  the  run  of  the  waste 
coal  heap  can  be  utilized  by  any  such  process,  as  it  contains  so  large  a  pro- 
portion of  foreign  and  Incombustible  material. 

It  is  obvious  that  If  the  coal  in  its  minutely  sub-divided  state  con  be  ad- 
vantageously consumed  by  means  of  any  process  or  device  which  shall  be 
moderately  simple  in  its  construction  and  no  more  expensive  of  mainten- 
ance, tlian  an  ordUiary  boiler  f\irnace.  the  problem  of  utlliEation  of  coal 
waste  will  have  been  solved,  and  a  very  considerable  economy  in  cost  of 
ftlel  attained. 

With  this  object  in  view,  a  method  of  consuming  the  material  In  ques 
tion  has  been  devised  and  may  be  described  as  follows  : 

Air  is  injected  Into  a  closed  ash-pan  by  means  of  a  steam  Jet  passing 
through  one  or  more  tubes.  These  tubes  should  be  cylindrical,  when 
volume  of  air  without  much  intensity  ia  aufflclent ;  but  when  greater  in- 
tensity is  desired,  as  in  the  furnace  of  a  locomotive,  they  should  each  be 
formed  of  two  fhistrums  of  cones,  united  at  their  smaller  diameters  ;  the 
piopoTtions  of  the  larger  and  smaller  diameters  varying  with  the  degree  of 
intensity  of  blast  required. 

Tbe  mingled  air  and  vapor  pass  through  a  perforated  fire-bed  Into  tlie 
fuel  in  the  nimace,  and  are  thus  evenly  distributed  through  the  fire,  tbe 
fuel  being  spread  over  the  fire-bed  to  a  depth  of  about  three  inches. 

Tbe  fuel  upon  the  grate  is  gently  lifted  by  the  blast  from  over  the  per- 
forations, the  finer  particles  floating  upon  the  current  until  the  carbon  is 
consumed  ;  a  large  proportion  of  the  ash  passing  off  In  a  finely  divided 
state,  with  the  draft  out  of  the  stack. 

The  decomposition  of  the  vapor  In  passing  through  the  fire,  results  in 
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tbe  production  of  hydrogen  ftnd  hydrocarbon  gaaea,  in  addition  U>  the 
carbonic  oxide  UBoally  formed. 

The  blue  flame  of  carboDic  oxide  is  lo  a  great  extent  replaced  by  that  ut 
Ihe  hydrocarbons  and  hydrogen.  The  combustion >  of  thb  fuel  resembling 
Uiat  of  bituminous  rather  than  anthracite  coal;  the  flame  extending  occa- 
sionally to  a  distance  of  over  twenty  feet,  instead  of  as  many  inches,  as  is 
the  case  in  the  combustion  of  carbonic  oxide  gas  ftam  ordinary  anthracite 
«x»\  bumed  in  the  usual  manner. 

The  decompositkin  of  the  vapor  causes  a  considerable  reductiMi  of 
i«mperatare  in  the  furnace.  This  cooling  effect  in  the  nirnoce  docs  not, 
however,  retult  in  a  loss  of  heat,  as  the  re-combusiion  of  the  hydrogen  de- 
rived from  the  decomposition  of  the  vapor  yields  as  much  heat  as  was 
absorbed  In  its  formation. 

To  Insure  the  rapid  and  complete  combustion  of  the  ftiel,  and  prevent 
the  formation  of  solid  masses  of  clinker.  It  should  be  repeatedly  stirred  upon 
the  flre-bed  with  a  rabble-shaped  tooL  Thb  stirring  process  is  an  import- 
ant element  in  the  sacceselVil  use  of  the  fUel  -  under  consideration,  as  it 
serves  to  relieve  the  Are  from  the  finely  divided  ash,  which  is  thus  exposad 
lu  and  carried  by  the  draught  over  the  bridge-wall  or  through  the  flues  of 
Uie  boiler  into  the  stack. 

The  perforated  fire-bed  formsan  essential  feature  of  the  device,  inaemuch 
as  the  loes  of  fuel  through  the  grate  during  the  stirring  process  is  thereby 
greatly  diminished,  the  average  loss  being  lees  thou  two  per  cenL  of  the 
cool  put  into  the  f^imace,  whilst  the  weight  of  the  Aiel  used  for  steam 
generation  and  stationary  and  locomotive  boilera.  Is  but  slightly  in  exoew 
of  that  which  would  be  required  of  standard  marketable  ^zes  of  prepared 
ooal  when  bumed  in  the  same  f\irnace  with  the  ordinary  bar  grate  in  the 
usual  manner. 

The  perforations  In  the  plate  of  the  fir«-bed,  are  made  fVom  three-eigfatlia 
to  three-fourths  of  on  inch  In  diameter,  and  ttom  two  to  throe  inchea  fimn 

Wrought  iron  Is  preferred  for  making  the  perforated  fire  beds,  as  that 
material  admits  of  the  use  of  a  much  thinner  plate  than  cast  Iron,  and  oon- 
seqnently  there  is  less  liability  to  obstruction  of  the  air  passages. 

The  exhaust  blast  of  the  locomotive  Is  altogether  unsulted  to  the  con- 
sumption of  the  tael  under  consideration,  as  by  reason  of  lis  Impulsive  and 
vigorous  lifting  action.  It  is  Impoeaible  to  maintain  the  fire  tn  the  compara- 
tively quiescent  condition  requisite  for  favorable  results  with  anthracite 
coal  dirt. 

The  ususl  method  of  urging  the  fire  by  means  of  the  exhaust  steam  has 
therefore  been  enUrely  dispensed  with,  and  Instead  of  discharging  the  ex- 
haust steam  directly  Into  the  atmoephere.  Its  heat  Is  abeorbed  as  &r  as  pos- 
sible, by  pasdng  it  through  tubular  feed  water  hestere  before  allowing  it  to 

By  this  means,  feed  water  is  introduced  to  the  boiler  at  a  tcmpcretare  in 
axcen  of  3120  F. 
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A  looomotiTe  engine,  tuing  coal  dirt  eicliuuvelj  for  taeH,  bat  recentl]' 
been  engaged  in  hauling  coal  trains  over  the  Philadelphia  and  Reading 
Railroad,  generating  Hteam  freely  without  tlie  use  of  any  portion  of  the 
exhaust  steam  ae  a  draught-pronioting  agent,  the  aubstitute  being  a  con- 
tlnuouB  supply  of  air  and  vapor,  introduced  into  a  closed  ash-pan  u 
above  described,  aided  by  very  small  Jets  of  live  steam  in  the  cliimney  for 
the  purpose  of  fadlitating  the  passage  upwards  of  the  productii  of  combua- 
«on. 

These  results  obtained  from  numy  boilers  now  using  the  apparatus  de- 
scribed, show  that  the  hitherto  neglected  and  apparently  valueless  material, 
known  aa  coal  dirt,  can  be  profitably  used  for  generating  steam,  and  tliat 
heieaftei  it  muat  be  regarded  aa  a  fhel  of  great  value. 


Stated  Meeting,  March  VI,  1876. 

Present  16  merobora. 

Dr.  Bridges  in  the  Chair. 

A  letter  acknowledging  the  receipt  of  Trans.  V.  and  Proc. 
94,  was  received  from  the  Boston  Society  of  Natural  History. 

Donations  for  the  Lihrary  were  received  from  the  Bureau 
of  Mines  at  Victoria,  the  Society  of  Physical  Science  at 
Bordeaux,  the  Revue  Politique,  Canadian  Naturalist,  Boston 
S.  N.  H.,  American  'Antiquarian  Society,  Bedford  Library, 
Astor  Library,  Franklin  lostttnte,  Medical  News,  Prison 
Discipline  Association,  Geological  Survey  of  Pennsylvania, 
Geological  Survey  of  Ohio,  and  Preaident  Allen. 

Prof.  Houston  communicated  again  his  views  respecting 
the  so-called  new  force,  and  in  reference  to  certain  strictures 
which  have  appeared  in  print,  since  his  former  communica- 
tion. He  described  the  results  of  experiments  proving  a 
polar  condition  of  the  force,  and  demonstrating  the  impossi- 
bility of  its  being  anything  but  electricity  under  st'ratical 
tension. 

Mr.  £U  £.  Price  continued  the  commuoicstion  of  his 
views  on  the  Glacial  Epoch,  so-called,  arguing  against  a 
general  polar  outspread  of  ice,  and  for  the  explanation  of  all 
drift  phenomena  on  the  theory  of  iceberg  distribution. 
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Prof.  Chase  exhibited  diagrams  representiag  certain 
mathematical  and  astronomical  relationships  of  length,  orbital 
movement  and  planetary  distance,  which  he  stated  and  de- 
scribed, iuclading  in  his  subject  matter  of  discussion  the 
possible  influence  of  the  meteor-belts. 

Pending  nominations  Nod.  792,  793,  and  new  nominations 
Kos.  794  to  802  were  read. 

On  motion,  the  Committee  appointed  at  a  previous  meet- 
ing to  consider  the  expediency  of  an  exhibition  of  the  Pro- 
gress of  Science  in  the  last  hundred  years,  was  discharged 
from  fai'ther  consideration  of  the  subject. 

A  request  by  letter  from  Mr.  Etting  that  the  Society  per- 
mit the  exhibition  of  its  original  draft  of  the  Declaration  of 
Independence  by  the  city  in  the  Museum  of  the  City 
Hall,  was,  on  motion,  referred  to  the  Curators  to  report. 

And  the  meeting  was  adjourned. 


ON  SOME  DISPUTED  POINTS  IN  PHYSIOLOGICAL  OPTICS. 
Bt  Hehrt  Hartshobne. 
(Bead  btfort  th»  Anuriean  Phileiophieat  Soeitty.  April  21,  18TS.) 


Aa  it  has  b«en  aacertainiid,  by  botb  mathematical  and  physical  demon- 
stmtloD,  tliat  the  image  of  every  object  seen  muat  be  inverted  upon  each 
retina,  several  explanations  have  been  offered  for  the  correspondence  of 
our  sight  with  the  actoal  position  of  visible  things.  The  most  prominent 
views  advanced  are  the  following: — 1.  Tliat  we  dosee  everything  inverted, 
but  that  the  correction  has  been  obtained,  ani)  hag  become  habitual  sjid 
momentary,  through  txperUnu;  3,  that  the  reversal  of  all  imngss  is  effected 
by  the  crossing  of  the  filaments  of  the  optic  nentt;  so  that,  e,  g.,  all  the  fila- 
ments ftt>m  the  upper  part  of  the  retina  go  to  the  lower  part  of  Iheoptic  gan- 
glia at  the  base  of  the  brain,  and  pMta-wria;  8,  that  wedo  not  mentally  regard 
the  inuige  or  picture  upon  the  ratina  at  all,  but  loolt  from  tlie  retina,  at  th» 
oijeel;  or,  as  one  authority  upon  the  subject  prefers  to  express  it,  "the 
local  change  excited  In  the  re^na  mast  be  conveyed  to  the  optic  nerv^ 
commnnicated  to  the  brain,  and  again,  in  an  inverted  direction,  projected 
outward;  through  this  double  inversion  the  projected  image  oorresponds  to' 
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the  object,  and  we  therefore  mj  we  see  the  object  when  onlj  the  projected 
retinal  image  la  before  our  efea." 

Against  the  hypothesis  of  the  correction  of  inverse  Tislon  by  experienet, 
we  have,  flrst,  the  clear  and,  so  to  speak,  imperative  testimony  of  every 
one's  conscioasaeaB;  secondly,  the  very  satipfoclory  obeervations  and  ex- 
periments of  Spalding  and  othera,  upon  newly  hatched  chickens  and  new- 
born pigs.  The  chicken  just  out  of  its  ebell,  or  one,  after  hatching,  hooded 
for  a  day  or  two  and  then  allowed  to  see,  will  al  one*  locate  an  object 
brought  near  it  (as  an  edible  seed  or  groin),  seizing  it  accurately  with  its 
bill;  and  will,  also,  at  once  run  in  answer  to  the  cluck  of  the  hen,  almost 
always  in  a  dirtet  line.  Similar  facts,  precisely,  have  been  observed  with 
pigs  immediately  after  their  birth.  Thus,  in  th«u  animali,  the  non- 
necessity of  experience,  even  for  the  visual  measurement  of  distances  at 
■hort  range,  is  proved;  much  more  then  must  It  be  impossible  that  experi- 
ence should  be  needed  to  set  things  upright,  they  being  Inverted  according 
to  actual  vision.  While  analogy  here  only  afforde  a  probability  as  to  what 
is  true  with  regard  to  human  sight,  that  probability  is  nevertheless  very 
Strong  indeed;  not  that  correct  visual  impressions  Inall  respects  are  (k>nff«ni- 
tat  with  man,  as  our  observation  of  infants  does  not  seem  to  show;  but  that 
at  least  the  simpler  elements  of  vision  attend  in  their  development  the 
maturity  of  the  eye  as  an  organ;  and  that  among  these  elements,  the  sight 
of  objects  OS  not  Inverted  must  be  one  of  the  simplest.  If  it  be  said  that 
the  readiness  fbr  use  of  the  senses  and  &cultles  of  some  newborn  animals 
la  a  result  of  hereditary  transmission,  a  rate-»xp»ri»nee,  accumulated 
through  long  periods  of  time,  I  have  nothing  to  say  ag^nstthlsas,  In  itself, 
a  not  improbable  hypothesis.  In  regard  to  the  mode  of  origin  of  such  en- 
dowments. But  the  idea  of  experience  which  Is  involved  In  the  view  Just 
above-mentioned,  la  quite  different  from  this  last.  Eiperimentally  acquired 
corrections  of  positive  sensory  perceptions  never  go  so  far  as  to  annut  the 
perception  which  has  to  lie  corrected,  to  such  an  extent  that  the  proai*  of 
correction  cannot  it  atctrlaintd  by  eoTttcioutntit. 

On  the  bypothesia  that  the  inversion  of  the  retinal  images  la  effected 
by  a  unifbrm  decussation  of  the  optic  nerve -filaments,  It  Is  needful  lo  re- 
mark only  three  things:  ],  that  this  muat  be  a  pure  assumption,  no  such 
mode  or  plan  of  arrangement  of  the  filaments  of  the  optic  nerves  being 
anatomically  discoverable;  Indeed,  a  much  more  general  and  intricate 
plan  of  exchange  of  filaments,  between  eye  and  eye,  optic  ganglion  and  its 
fellow,  and  all  the  parts  of  the  two  eyes  and  the  two  ganglia,  having  been 
proved  to  exist;  3,  that  auch  on  explanation  Is  opposed  to  all  the  analogies 
of  nerve-distribution.  In  regard  to  the  localization  of  Impressions;  the  rela- 
tive poiition  of  the  nerve-frunib  or  Its  filaments,  never  afi'ecting  much  if  at 
^1,  our  perception  of  the  locality  of  any  sensation;  all  notions  of  locality  or 
direction,  under  normal  clrcumalancea,  being  obtained  by  meansof,  and  at 
the  organ,  not  the  tranamltting  or  communicating  nerve,  of  sense  which  is 
concerned;  8,  that  the  same  reversal  of  position  of  the  image  or  picture  on  the 
retina  produced  by  rays  from  an  object  seen,  must  occur  Aoriiontallyaa  well 


,  Google 


HarUborne.]  220  [April  31, 

tts  vertically,  the  raya  [him  the  right  side  of  the  object  crosaiDg  thoM  ttom 
the  left  aide  as  they  enter  the  eye,  bo  that  (aa  In  a  mirror)  wh&t  Is 
right  aide  in  the  object  is  left  side  ia  the  retinal  picture,  and  conversely;  the 
difficulty  of  the  anBiomicsl  explanation  referred  to  being  at  least  doubled 
by  Ihia  complication  of  revereal. 

It  remains  here  for  me  to  aasert  my  adherence  to  the  opinion,  which  Is 
generally  growing  In  favor  with  physiologists,  that  much  the  nearest  ap- 
proach to  a  solution  of  the  problem  of  upright  vision  with  inverted  retinal 
images  must  be  expressed  in  terms  essentially  conforming  to  the  Sd  of  the 
hypotheses  above  briefly  stated.  The  phraseology  used  In  the  passage 
which  I  before  quoted,  making  "an  image  projected  outward  "  that  which 
(not  the  object)  is  seen,  does  not  appear  to  me  to  be  necessary,  although  it 
has  conrenienco  In  describing  the  analysis  of  some  of  the  phenomena  ol 

That  which  It  is  especially  my  design  to  remark  upon  In  this  connection 
is,  the  clear  Illustration  furnished  by  our  visual  experience,  and  sustained 
by  that  of  our  other  senses,  of  the  eictortMitity  belonging  to,  and  Inherent  in, 
all  sense-perceptions.  Direction  of  sound  is  apprehended  ,  even  with  only 
one  ear  open  to  receive  It;  the  precise  ratienaU  of  onr  recognition  of  the 
direction  of  sounds  not  yet  being  agreed  npon  amongst  physiologists.  I 
believe  that  it  is  obtained  by  the  exquisite  sensibility  of  the  orifice,  and 
parts  near  it,  of  the  external  meatus  of  the  eari  a  sensibility  intermediate 
between  auditory  and  tactile  sense;  a  kind  of  gradation  existing  here,  which, 
there  is  reason  to  think,  has  many  illustrations  In  the  partially  dfferentiated 
sense-organs  of  lower  animals.  So,  also,  we  Judge,  In  case  of  touch,  of  the 
dirtetion  from  which  anything  comes,  a  ball,  for  instance,  striking  the  hand, 
by  reversing,  as  It  were,  the  central  axis  of  predominance  of  the  impres- 
sions made;  which  is  analogous  to  the  ocular  visual  axes,  whose  corres- 
pondence gives  us  single  object-perception  In  sight 

II.    Om  Extihtioh  as  a  New  Tebm  in  PsrcHOiXMT. 

Hy  reason  for  dwelling  at  some  length  upon  the  above  points  of  statement 
is,  that  I  conceive  it  to  be  of  consequence  In  psychology  (which  in  regard 
to  aense -perception,  especially.  Is  inseparable  fh)m  physiology),  thatamore 
dietinct  apprehension  should  exist  than  has  hitherto  prevailed,  as  to 
the  essential,  original  and  inherent,  exttmalii}/  of  the  report  made  to  our 
consdODsnesB  by  all  ourorgansof  seitse,  of  the  impreseions  made  upon  them. 
In  the  but  partially  Inductive  study  of  psychology  of  past  times,  to  which 
the  term  "melaphydcs"  may  be,  without  disrespect,  applied,  the  idea  of  the 
Cartesian  formula,  "Ct^ito,  ergo  sum,"  has  been  accepted  in  too  eiclusivB 
or  monopolizing  a  manner.  This  was,  and  Is,  a  deduction  occiuringin  the 
self-consciousneaa  of  the  mature  philosopher.  Could  a  child,  a  year  old, 
give  its  mental  experience,  so  as  to  define  Its  way  of  arriving  at  the  knowl- 
edge of  the  «go,  of  its  own  personal  existence  and  Identity,  it  would  doubt- 
less say,  "Pareipio,  trgo  mm." 

Not  nncommonly,  authors  on  pejchok^y  assert,  in  effect,  and  sometimes 
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in  their  verj  words,  that  senMtion  is  In  the  first  piftce  alwsTt  intuitm;  the 
process  of  perception  then  following,  hy  which  a  reference  of  the  qnaBi- 
Bubjective  Impreulon  of  couscioiiBneaB  li  made,  to  sn  external  csuae.  Kow 
I  believe  that  we  are  Jiutlfled  io  denjiog  the  ccwi^ctneu  of  such  language; 
and  reRising  to  admit  that  Musatlon  U  per  M  Intumve,  In  any  proper 
senae  of  that  word.  Sttlffietiet  It  majr  be,  jnet  in  ho  for  aa  it  la  an  affection 
of  the  Bubject  whoee  organa  of  lenee  (and  through  them  the  conaclouanees) 
are  Imprecsed.  But  I  would  InetBt  that  the  affection  of  conBciousnesa  In 
•ense-perception,  nay,  In  primary  tentation,  is  dUtinctlj  ol)i«etw«  In  its 
nature;  at  least  to  the  extent  that  the  bodily  organ  affected  (not  the  central 
•(M  of  the  metaphTsician,  nor  the  brain  which  receireB  the  tenntna- 
tioue  of  the  nerves  of  senM)  la  always,  to  us,  the  immtiiaU  Mat  of  eeoBory 
OognUioD;  while,  at  least  In  the  caaes  of  aight  and  hearing,  fxtemalilj/ 
belongs,  by  the  law  of  our  constitution,  to  sense -perception,  in  its  primary 
nature;  not  needing  a  secondary  process  to  attach  the  inference  of  outward- 
ness to  it.  We  caonot  explain  this  fkrther  than  to  say  that  it  is  the  fact  or 
lawof  senae-cognltioD,  according  to  our  bodUy  and  mental  constitution;  but 
this  la  true  of  any  and  every  other  view  of  tlie  subject  which  may  betaken, 
whether  old  or  new ;  and  the  legitimate  aim  of  psychological  Bdence  must 
be,  as  with  any  other  science,  to  find  by  observation,  experiment  and  care- 
ftil  induction,  what  art  the  &ct8  and  laws  of  mind,  in  all  Its  actual  rela- 
tions. I  believe  that  it  may  promote  deflniteneaa  of  thought  upon  this  sub- 
ject, to  introduce  a  new  term  Into  psychology;  namely,  ixtvition.  While 
the  word  Intuition  is,  ae  fiimillarly  used,  well  adapted  to  denote  the  reflec- 
tive process,  by  which  id*ai  of  rea»on  are  obtained,  it  appears  to  be  alto- 
gethermieapplied  when  the  same  word  1b  made  (as  by  some  leading  authors 
it  is)  to  indicate  also  the  mental  affection  or  act  occurring  in  itmation. 
The  Importance,  in  my  Judgment,  of  tlils  addition  to  the  language  of 
philosophy,  of  so  explicit  a  teim  as  extultion,  conveying  a  meaning  for 
which  there  is  now  actually  no  existing  word,  and  scarcely  a  simple 
English  phrase.  Is  the  raito*  d'i^e  of  the  present  communication.  Word- 
making  has  always  against  it  a  strong  presumption  of  uselessneBs,  if  not  of 
Impropriety;  hut  In  this  case,  the  presumption  seems  to  me  to  be  over-ruled 
by  a  real  necessity  of  thought  and  of  expression.  By  means  of  the  thought 
which  is  Intended  to  be  thus  expressed,  a  satisfiictoty  antithesis,  and  (as  it 
Is  induetiM)  a  tenable  refhtatlon,  of  Berkleyan  Idealism  may  be  obtained; 
through  the  aid  (too  often  overlooked  by  psychologists)  of  some  of  the  most 
clearly  demonstrable  fkcis  of  physiology.  Our  sensorial  consciousness 
affirms  the  reality  and  externality  of  the  objective  world,  no  lees  n'ntpjy, 
dh-eelly  and  poiitivriy,  than  our  reflective  conscioniness  affirms  our  subjec- 
tive  being. 

IIL    On  Octn,Ait  Colob-Spkctra  and  theib  Causation. 

In  order  to  introduce  a  few  observations  which,  if  not  novel,  have  at  all 
events  been  but  seldom  noticed,  and  to  bring  forward  what  I  believe  to  be 
a  new  explanation  of  a  remarkable  group  of  optical  phenomena,  it  is  need- 
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All  to  refer  to  some  fiicts  familiar  to  most  of  those  vho  biiTe  given  BUeotion 
to  phjBlological  optics, 

Wliea  tlie  eyes  bsTe  been  directed  fbr  a  short  time  to  a  bright  object,  u 
a  piece  of  polished  silver,  and  they  are  thea  tamed  towards  a  wblto  wall 
or  other  light  surfkce,  a  <iark  spot  or  figure,  baviog  the  outliDe  of  the  bright 
object  first  seen,  is  beheld  upon  the  white  or  light  surfoce.  Or  it,  on  the 
contrary,  a  dark  body,  as  an  iakatand,  for  instance,  be  looked  upon  steadily 
for  awhile,  on  turning  the  eyes  toward  a  light  ground,  a  brilliant  v>hH» 
corresponding  figure  is  seen.  These  are  called  ntgatiM  tpeetra.  If,  now, 
instead,  we  look  fixedly  at  a  eolor*d  object,  and  afterwards  turn  the  eyes 
to  a  white  ground,  or,  if  the  colored  body  be  upon  a  wAtt«*ur/ae«  and,  after  a 
time,  this  body  be  rtmowd,  wq  we  will  see,  in  either  case,  a  spectrum  Iwt- 
ing  the  color  eompUmtntarj/  to  that  of  the  object  beheld.  These  are,  also, 
commonly  called  negatiVe  apectra;  the  ezpresaion  eomplemenUtTy  eoior- 
tptetra  will  designate  them  more  accurately,  without  regard  to  theory. 

It  has  been  noticed  that,  near  Bunaet,  the  ra;a  of  the  sun  passing  through 
an  orange-colored  cloud  cast  bluish  shadows;  and  likewise,  the  shadows  of 
of  objects  seen  behind  red  curtains  are  apt  to  be  green.  If  the  light  either 
of  the  Bun  or  of  a  strong  artificial  light  he  mode  to  pass  through  a  pane  of 
colored  glass,  so  as  to  fall  upon  a  white  ground,  and  a  slender  object,  as  a 
rod.  or  the  hand,  intercepts  the  colored  light,  the  sliadow  thrown  has  the 
complajnenlary  color  to  that  of  the  transmitting  pane.  Bed  glass  will  thus 
throw  green  shadows,  green  glass  red,  orange  glass  blue,  &c.  If  we  look 
at  the  shadow,  so  thrown,  through  a  tube,  so  that  it  alone  is  seen,  it  is  per 
ceived  as  a  shadow  without  color,  k^aa,  if  the  same  shadow  &Ils  upon  a 
black  surfoce,  no  shadow  appears. 

The  above  mentioned  &ct8  have  all  been  repeatedly  observed;  and  but 
one  explanation,  so  thr  as  I  can  ascertain,  has,  as  yel,  been  proposed  for 
them.*  It  is  that  suggested  by  Dr.  Thomas  Young,  and  accepted  by  Helm- 
holtE.  Young's  theory  of  colors,  being  the  application  to  vision  of  Johannea 
Mflller's  general  theory  of  special  sensation  (as  depending  upon  the  charac- 
ter of  the  sensory  organ  more  than  on  that  of  the  external  cause),  asserted 
the  existence  of  different  sasceptibilities  to  color  rays  in  different  portions  of 
the  retina;  or  among  the  different  optic  nerve-fllamenla.  With  our  preeent 
knowledge  of  the  minute  structure  and  relative  functions  of  these  part^ 
such  special  susceptibilities,  viz:  to  red,  green  and  violet  light,  as  Young 
designated  the  primary  colors,  or  to  red,  yellow  and  blue,  as  they  are  more 
commonly  named,  may  be  referred  to  the  posterior  layer  of  the  retina;  the 
layer  of  rodi  and  eonM  of  Jacob  and  Max  Schultze.  Helmholtz  adopts  this 
theory  of  Young,  as  the  only  one  giving  any  clue  at  all  toward  solving  the 

•Since  this  was  written.  I  have  read,  In  Lardner's  treatise  on  Optica,  a  brief 
statement  of  Plateau's  tbeorj,  or  an  ■- iwclllator;  movement"  of  the  whole 
retina,  when  alTeoted  with  light,  In  connection  with  what  he  deilgnntes  asa 
raslitancoof  the  retina  to  the  action  of  anr  color,  and  a  tendency  to  resume  its 
ordinary  condition,  with  a  more  or  leu  lotenae  (brce.  There  seems  to  be  ex- 
tremely little  evidence  In  Ibvoroflbls  theory,  and  It  baa  apparently  Ikllen  ont 
of  view  In  later  works. 
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problem  of  the  tision  of  colore;  which,  aa  the  great  Qeraiftn  phjrstcist  de- 
clares, had  baffled  not  only  the  powerftil  mind  of  the  poet-philosopher 
0<slhe,  but  many  able  students  of  physics  and  physiology  besides. 

There  seems  to  be  no  good  reason  for  hesitating  to  accept  this  theory,  of 
the  special  respon^veneas  of  certain  retinal  Derve-elemeuts  to  particular 
Inmloous  rays.  Helmholtz  supports  it  by  at  least  one  striking  fkct  In  the 
comparative  histology  of  the  eye;  tIe;  that  in  a  number  of  birdsand  reptiles, 
many  of  the  rods  of  the  retina  contain,  at  their  ends  which  are  turned 
towards  the  light,  minute  drope  of  colored  oil;  in  some  red,  in  others  yellow;  ' 
while  others  of  the  rods  in  the  same  eyes  are  entirely  colorless.  Alto,  he 
refers  to  the  analogy  of  the  orgaru  of  GortHa  the  cochlea  of  the  ear;  which 
are  supposed,  with  considerable  reason,  to  vibrate  in  accordance  with  par- 
ticular note«  of  sound;  and,  also,  to  some  remarkable  external  filamentous 
appendages  to  the  organ  of  bearing  in  certain  marine  crustaceans;  which 
Hensen,  of  Kiel,  has  shown  to  be  set  in  motion,  some  by  one.  and  some  by 
other  kinds  of  sonorous  vibration.  These  last  tacta  recall  the  admirable 
and  similar  series  of  experiments  of  Prof  Mayer,  upon  the  vibrations  of 
the  anteuns  of  mosquitoes,  I  believe  that  there  is  much  Importance  in 
this  general  theory  of  tindulatory  consonance,  and  of  special  responsiveness, 
of  the  minute  elements  of  the  organs  of  sense.  It  is  in  the  mantttr  of  the 
ttpplication  of  this  theory  by  Helmholtz,  and,  with  him,  by  all  other  late 
physiological  writers  known  to  me.  to  the  explanation  of  negative  and  com- 
plementary color  tpeetra,  and  color  ihadotei,  that  it  appears  to  me  a  defl- 
dency  exists,  fatal  to  the  reception  of  that  current  explanation;  and  suggest- 
ing, if  not  proving,  an  almost  or  quite  contrary  view  of  the  same  facts. 

The  application  I  here  mean  Ut  object  to,  is  this;  that  negative  and  com- 
plementary color  spectra  and  color  shadows  are  all  explained  by  partial 
or  local  fatigue  of  the  retina,  under  impressions  of  light,  so  that  the  part 
of  the  retina  impressed,  e.  g.,  by  a  particular  color,  becomes,  through 
&tigue,  less  sensitive  to  the  same  color,  kind,  or  degree  of  light;  and 
therefore  an  impression  is,  during  the  time  of  that  fotigue,  made  upon  our 
visual  consciousness  only  by  the  opposite  or  complementary  rays;  these 
affecting  those  parts  or  elements  of  the  retina  which  are  fresh,  not  having 
tieen  wearied  by  use.  According  to  this,  when  we  look  for  a  time  upon 
a  red  object,  those  rods  and  cones,  or  nerve-cells,  or  nerve-fllaments  (or, 
M  Prof.  Draper  would  have  it,  portions  of  the  choroid  coat  behind  the 
retina)  which  are  affected  by  red  rays,  become  exhausted;  and  so,  when 
we  turn  toward  a  white  ground,  we  are,  for  the  time,  red-blind;  while  the 
green-ieeing  capacity,  so  to  speak,  is  fresh  and  vigorous.  Thus  we  see,  at 
that  time,  only  green;  or,  the  complementary  color  in  any  other  like  case. 
This  fatigue  theory  is  what  I  am  conslrained,  notwithstanding  the  very 
eminent  authorities  by  whom  it  has  been  hitherto  supported,  to  call 
definitely  in  question.  Let  me  here  mention  the  observations  which  Urst 
led  me  to  look  for  a  dlfi'erent  view  of  the  whole  subject  of  these  kindred 
phenomena. 

If  a  piece  of  thin  white  paper,  stich  as  is  commonly  used,  on  account  of 
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its  light  welgbl,  for  fbreign  correspoDdence,  beUid  oTerapteceof  brigbtlf 
ooloied  material  (paper,  eiUc,  flannel,  oi  any  other)  and  then  on  the  laU^ 
a  Braall  black  or  duli  colored  strip  or  Augment  of  any  kind  be  laid,  under 
the  paper,  thh/ragmtnt  or  Urip  will  appear  to  be  of  the  oohir  eompleman- 
tary  to  IhKt  of  the  largsr  and  brighttr  ground  upon  which  it  ia  placed. 
Any  color  will  answer  for  this  experiment;  although  the  effecta  are  moat 
distinct  with  red  and  green  grounds:  tolerably  so  with  bright  yellow;  least 
80  with  blue,  purple,  and  all  darh  shades.  It  makee  noidifference  what  ia  the 
^  Aw«  of  the/ra^m«»i  or  itr^  upon  the  brighler  ground  under  the  paper,  ao 
long  as  it  ia  duller  or  darker,  as  well  as  considerably  anialler,  than  the  ground 
on  which  it  is  laid;  it  will  always  have  the  color  complementary  to  that 
ground.  Put,  for  example,  together,  under  the  thin  paper,  on  a  bright 
green  ground,  strips  of  blue,  red  and  yellow  glass,  and  one  also  of  black 
worsted  or  paper;  all  of  these,  aeen  through  the  paper,  will  be,  alikt,  dU- 
tinctly  red. 

Now,  on  observing  these  facta,  let  It  be  noUced,  especially,  that  the  effect 
produced,  the  complementary  color  given,  la  inttantantout.  The  moment 
you  look  at  the  bright  ground  with  the  dull  or  Indifferent  atrip  over  It,  yon 
at  onee  see  that  strip  with  the  eomplamantar]/  color.  Lift  the  paper,  and 
the  real  hue,  or  blackness,  is  seen ;  replace  it,  and  it  becomes  again  changed 
as  before.  There  is  here  no  lima  for  fatigu«^!  the  retina,  or  of  any  part  of  it. 
Again,  if  the  bright  ground  have,  around  It,  a  mor^'nof  the  paper  which 
is  laid  over  it,  that  margin  will  have  a  CUnt  but  disUnct  jhtih  of  the  com- 
plementary color.  If  the  bright  ground  t)e  movtd  to  and  fh>,  this  over- 
flush  of  color  may  be,  aometlmea  beautifhlly,  shown,  following  the  line  or 
edge  of  the  moving  piasaof  strong  color;  and  moat  distinct  near  the  edge. 
This  effect,  also,  is  Inalantaneoua;  there  Is  no  opportunity  for/al^w  in  any 
way  to  explain  it. 

Finding  then,  this  "  fktigue"  theory  quite  Insuffldent  for  these  &cts,attea- 
tion  to  the  phenomena  of  eoloT'thadoiet  above  referred  to,  haa  impr«esed 
me  with  a  iwllef  that  the  same  theory  &11b  short  with  them  also.  They 
are,  likewise,  Immediate,  momentary  effects.  You  look  at  the  white 
ground,  bathed  in  colored  light,  which  light  is  partly  intercepted  by  a  nar- 
row opaque  object;  and  at  one*  you  see  the  shadow  of  the  latter,  having  the 
complementary  color;  there  is  no  possible  time  for  fatigue,  orforloesof  any 
portion  of  the  retinal  sensibility. 

Consideration  may  next  be  in  place,  uponaremarkof  Helmholti:,»which, 
though  only  parenthetically  made  by  him,  has  very  considerable  importance. 
Bright  objects,  as  flames,  or  the  aun,  when  looked  at,  give  subsequent  spec- 
tral effects  unlike  those  described  as  negative.  They  are.  Indeed,  fbr  a  time 
at  least,  pofi'tiM  spectra.  Helmholtz  speaks,  moreover,  of  fh>m  halfamiwiU 
to  fiw  minuU$'  contemplation  of  a  bright  or  colored  object  to  produce  the 
ordinarp  negative  or  complementary  color  spectrum  by  looking  upon  a 
white  ground.  I  have  found  from  five  to  ten  teeond*  ample,  with  a  kero- 
sene studenta'  lamp;  and  less  time  still,  with  strong  sunlight. 
•Fopolar  Lsetares,  tranal.,  1873. 
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H;  experiments  with  eoii-Bpectra,  designed  for  the  purpose  of  examlDing 
Eoore  particularly  the  above  facts  psrenthetlcaUy  mentioned  by  Helmholtz, 
were  US  follows:  Atabout  three  o'clock  on  the  afternoon  of  acleardaylheld 
between  my  eyes  and  the  sun,  a  pane  of  colored  gloM;  using,  at  inlcrrala, 
succasalrely,  four  colorsi  blue,  green,  redond orange.  Afltfrafew  seconds,  I 
turned  my  eyes  from  the  glass  upon  a  white-washed  wall.  In  each  case,  a 
strong  complementary  (so-called  oegatjve)  color  spectrum  was  seen  upon 
the  wall;  but.  on  eloting  my  eyes,  an  almost  equally  inteiue  potitive  spec- 
trum, baring,  that  is,  tbeianucoloraathestalDedglaBajustlookedthrough, 
appeared.  Opening  my  eyes,  the  eorapUmentary  spectrum  relurnedi  again 
dosing  them,  the  pontite  one;  and  so  on,  for  half  a  dozen  or  a  dozen  times 
in  succession.  A  member  of  my  family,  and.  on  another  occasion.  Prof 
E.  J.  Houston,  repealed  this  observation,  with  the  same  results;  and  I  also 
did  so,  with  entire  success,  with  a  magnesium  light,  at  night.  These  ex- 
periments seera  to  me  quite  fatal  to  the  suppo«itiou  that  retinal  fatigue  can 
acooimt  fbr  Any  class  of  spectra  such  as  have  been  above  considered;  for, 
if  ordinary  luminous  impressions  produce  temporary  fotigue  and  loss  of 
aenaibility,  tlrongtr  impressions  ought  to  produce  still  greater  fatigue  and 
greater  loss  of  sensibility,  or  partial  color-blindness,  from  tliat  cause; 
.  whereas  the  reverse  is  the  foct  AsHelmboltzstates.  and  as  Newton  found 
in  his  famous  experiment,  which  proved  dangerous  to  bis  sight,  very  bright 
objects,  such  as  the  sun  itself,  give  positive  spectra.  In  Newton's  case, 
after  gazing  directly  at  the  sun,  its  image  did  not  pass  away  Itvm  his  vision, 
whichever  way  lie  looked,  for  two  or  three  ilays.  Looking  through  colored 
gloss,  my  daughter  obtained  a  solar  spectrum  which  continued  for  nearly 
twenty- four  houre.  In  my  experiments  just  mentioned,  if  it  were  possible  for 
fatigue  to  account  for  the  negatire  or  complementary  spectrum  seen  with 
open  eyes,  what  conceivable  relation  (I  certainly  think  none)  can  such  a 
cause  have,  to  tlie  ;io«iliti«  spectrum  seen  when  the  eyes  were  clo/edf  If 
fatigue  might  take  aieay,  so  to  speak,  the  capacity  to  see  green  light  when 
the  eyes  were  open,  it  is  against  every  "law  of  parsimony"  in  science  to 
suppose  that  the  same  cause  could  confer  the  capacity  to  sec  a  green  Image 
or  spectrum,  when  the  eyes  were  thut. 

Another  experiment,  decisive  against  the  fatigue  theory,  is  one  by  which 
a  derived  or  teeondary  spectrum  may  be  obtained,  as  follows:  a  small  square 
or  circle  of  white  paper  or  mnslin  is  placed  in  the  middle  of  a  large  brightly 
colored  ground,  red.  for  instance;  and  is  steadily  looked  at  for  from  a 
quarter  to  half  a  minute.  The  while  central  spot  will  acquire  a  tint  of  the 
complementary  color  (green,  upon  red),  increasing  in  depth  with  prolonged 
attention,  and  especially  strong  at  the  nearest  point  of  distinct  vision. 
Then  let  the  eyes  be  turned  to  a  white  ground;  there  will  appear  upon  it 
the  usual  complementary  (in  the  case  supposed,  green)  spectrum,  of  the 
ground;  but,  at  tbe  Mntrs,  there  will  be  also  aclearpoat'tiM  (red)  spectrum, 
corresponding  in  place  and  size,  with  the  tekiu  central  patch.  Here,  of 
course,  that  part  of  the  retina  which  had  received  only  viMte  light,  could 
nut,  on  the  fatigue  hypothesis,  be  supposed  to  lose  its  sensibility  to  green, 
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tbiongh  exbauMion  (torn  epecial  me;  while,  on  the  tbaory  which  I  un 
about  U>  Ht  forth,  the  mode  of  uDsaUon  of  the  secoDdsry  bb  well  u  of  tbe 
primary  Bpectrum  appeare  quite  clear. 

It  remains,  then,  to  attempt  a  dellntle  answer  to  the  question,  wbat  ex- 
planation, conforming  with  all  these  fiicts,  can  be  Hubetituted  forthatwbicb 
I  have  ventured  tv  pronounce  uosalisfactoiy.  I  make  an  endeavor  in  tbts 
direction  with  diffidence;  not  poeeessing  so  precise  an  acquaintance  with 
physics  aa  might  enable  me  to  deal  as  an  expert  with  so  difficult  a  sut^ect. 

AlluBlon  has  been  made  above  to  four  kinds  of  phenomena;  wbicli  maf 
be  thus  briefly  named   on  riiumi: 

a.  Those  of  ordinary  eolcr  tpeetra,  primary  and  secondary,  seen  with 
moderate  tight 

b.  Color  thad«iet  thrown  under  transmitted  light. 

e.  Over-tint*  and  MmpUmentar]/  ihadtt,  spcn  through  thin  paper,  on  a 
brightly  colored  ground. 

d.  Solar  color  tptetra,  positive  and  complementary  by  tnms,  according 
to  whether  the  eyes  are  closed,  or  opened  towards  a  white  groond. 

These  all  appear  to  me  to  have  a  common  character,  and  to  require  an 
eaeeutiuUy  identical  explanation. 

Take,  flrat,  the  ordinary  color  spectra,  such  as  may  tie  obtained  with 
good  lamplight.  Looking  at  a  red  object  fora  few  moments,  one  then  tunu 
the  eyes  to  a  while  surface;  a  green  apectnim  is  seen.  Why  is  this!  Be- 
cause, to  use  tbe  simplest  and  least  hypothetical  pbrsseolo^,  the  eyes  are 
charged,  laturaled  with  red  light;  and  this,  having  a  certain  atrengtb,  is 
neutraliMd  by  tbe  red  rays  in  light  reflected  from  the  whiU  surface,  so  that 
only  the  remaining,  complementary,  green  rays  of  that  tight  aflect  the 
sight.  Translating  these  expressions  into  language  in  accordance  with  tbe 
undulatory  theory,  I  would  say  that,  when  a  brightly  colored  object  Is 
looked  at,  those  rods  and  cones,  or  minute  retinal  nerve -elements,  which 
respond  in  vibration  to  tbe  luminous  ether-waves  of  the  color  reflected  to 
the  eyes,  are  excited  to  motion  thereby; and  by  "irradiation."  or commnni- 
cation  of  vibrations,  all  retinal  elements  which  ttave  t?ie  tame  period  of 
tSiralion  are  made  to  partake.  In  some  degree,  of  tbls  movement.  Theti 
when,  turning  from  the  colored  object,  white  light,  consisting  of  all  tbe 
color-rays  or  waves  together,  impinges  upon  the  eyes,  tlioee  etiier-wavcs  of 
the  white  light  which  t>elong  to  the  color  flrst  acting  on  the  retinal  nerre- 
elements.  interfere  tcitk,  and  for  the  time  relatively  diroinisb  or  annul  tbe 
special  vibrations  already  produced  in  tbe  retina;  leaving  the  other  waves 
of  white  light  to  take  effect  upon  the  retinal  elements  which  respond  to  or 
"resonate"  witb  them,  so  that  the  complementari/ co\ot  on\y  is  seen. 

Very  probably  relatite  diminution,  rather  than  total  arrest,  of  the  special 
retinal  vibrations,  is  what  occurs.  All  our  perceptions  of  light  and  color 
are,  to  a  cousiderable  extent,  dependent  on  the  relativa  intentit^  of  tight 
fVom  different  sources  or  of  different  kinds.  When,  then,  in  a  beam  of 
white  light,  a  pwlfen  of  certain  color  rays  is.  In  effect,  arrested  by  prcvioiuily 
existing  retinal  vibrations  of  the  same  period,  although  the  remaining  myi 
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oT  the  same  color  mtgbt  affect  tbe  elgbt  if  (i«y  vitn  oIom,  they  are,  as  it 
were,  overpowered  by  tbe  uoimpeded  complemBatory  color-rayg.  Tliie 
COnslderalioQ  Hppeara  to  mt:  to  meet  aii  objection  lo  my  "  interference  " 
theory,  suggested  by  Prof.  Houston;  derived  fh>m  tbe  necessary  rolatioD  of 
uoee-lenjtA  of  rays  for  interference.  If  only  a  moiety  of  the  ether-waves  of 
a  certain  color  in  a  beam  of  light  afford  the  required  oppoeittoo  of  pliase  in 
ondulatioD,  their  arrest  or  subtraction  mayyeteiplaJD  the  n la tiM  lessening 
of  tbe  intensity  of  that  color,  so  as  to  cause  It  to  cease  to  be  perceived;  the 
complemenlary  color-raya  liaving  tnice  as  great  a  strength. 

When  color  shadows  are  produced  by  Intercepting  transmitted  colored 
light,  the  shadows  must  fkli  on  a  uAi'te  ground,  or  they  do  not  have  the 
color  complementary  to  that  which  is  transmitted.  Here,  again,  the  eyes 
becoming  saturated  with  a  certain  color,  iU  specially  respondve  nerve- 
elements  in  each  retina  are  set  in  vibration;  and,  as  in  the  other  case,  inter- 
ference occurs  between  these  vibratious  and  the  ether-undulations  corres- 
ponding with  the  same  color.  In  tbe  reflected  (diffused)  white  light  Let 
the  shadow  of  the  Intercepting  object  fall  upon  a  blaek  surface,  and  the 
complementary  color  disappears.  Nor  will  it  be  seen  wtien  only  monoeAro- 
matii  light  is  present  in  the  apartment 

Again,  tbe  above-described  oetr-tinti  or  flushes,  and  complementary 
Interrupthig  spots,  stripe  or  bands,  upon  a  colored  ground  seen  through 
thin  white  paper,  depend  upon  tbe  ahilt  Ught  rejtecud  by  Uwt  psper,  for 
their  complementary  color.  If  the  paper  be  removed,  the  actual  difference 
between  the  ground  and  the  spots,  stripe  or  bands  laid  upon  it,  will  be 
clearly  seen.  Replace  it,  and  at  ontsastrong  contrast  re-appears;  as  before, 
I  bold,  resulting  from  the  interference  of  equivalent  vibrations. 

Lastly,  when  a  very  strong  impression  is  made  upon  the  eyes,  as  by  look- 
ing at  the  sun  through  a  colored  glass,  the  excitement  of  the  nerve-elements 
is  so  great  as  to  pw*itt  in  the  same  manner;  producing  continued  sensation  of 
tbe  same  color,  when  the  eyes  are  closed,  forsomelime.  But,  when  the  eyes, 
Id  this  state,  are  opened  upon  a  white  ground,  again  tbe  waves  of  the  tama 
color-rays  in  the  white  light  kiU,  as  It  were,  that  color  in  the  eyes;  or.  In 
other  words,  arrest,  fur  the  time,  enough  of  the  existing  retinal  vibiationa 
to  annul  their  effect  in  sensation,  so  that  only  the  remaining  (complemen- 
tary) rays  of  light  are  perceived.  Bright  reflected  white  light  thrown 
even  upon  tbe  eloud  eyes  will  have  this  eficcL 

An  analogous  explanation  will  suffice  for  the  leeondarg  or  deriwd 
spectra,  mentioned  on  a  previous  page.  Looking  steadily  at  a  sniall 
-white  spot  on  a  rod  gronnd,  for  example,  the  white  spot  becomes  green; 
turning  thence  lo  a  white  ground,  a  lai^  green  spectrum  is  seen,  with  m 
red  spot  in  the  centre.  The  latter  I  call  a  secondary  spectmm.  While 
looking  at  the  red  ground,  vibration  of  the  red-reionating  retinal  nerve- 
eleroenia  began,  and  was  extended,  by  irradiation,  to  those  covering,  in 
vision,  the  wiUfs  tjMt  in  the  centre;  being,  there,  sufficient  to  naufraliM  the 
nd  rays  of  the  white,  and  thus  allowing  only  green  to  be  teen,  by  vibra- 
UcHM  of  the  grMtt-retonaUng  rods  and  cones  of  that  pari  of  tbe  retina. 
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On  turning  then  to  n  teh(l«  p-ound,  most  of  the  retina  being  ehargad  ifitk 
red  by  the  provioualy  contemptnted  red  ground,  the  usual  complementary, 
green,  spectrum  of  that  ground  is  seen ;  but  at  tbe  central  part  of  tbe  retina, 
whose  green-monating  elementa  have  been  set  in  vibration  (as  above  said), 
lb >>  vibrations  are  annulled  bj  the  ^Mnriiyt  of  the  white  ground;  leaving 
onlj  tbe  red  raji  of  that  ground  to  take  effect,  andproducInga(Beoondar]r) 
red  spectral  spot  upon  tbe  green. 

These  facte  are.  It  appcara  to  me.  all  closely  Bimllar  in  nature  to  the 
commOQly  observed  Inierference  occurrlog  between  diffuBed  sanllght 
and  lamp  or  candle  flame;  and,  also,  they  liaTea  definite  relation  to  the  mode 
of  production  of  tlie  Fraunhoferdart[  lines  or  "alisorptlon  bands"  of  the 
spectroscope;  while  they  surest  some  further  speculations  in  regard  to 
what  may  be  the  molecDiar  oondltione  of  reflecting  surfaces  which  give  to 
our  vision  impreHsioas  of  different  colors,  to  enter  upon  wbicli,  at  present, 
would  eitend  this  communication  to  too  great  a  length,  t  may  simply  add 
that,  on  care(\il  examination  of  ocular  spectra  obtained  by  looking  at 
colored  objects  by  lamplight,  as  well  as  by  sunlight,  I  have  become  con- 
"vinced  that  the  influence  of  light  entering  through  the  elottd  tid».  If  they 
are  uncovered  and  within  range  of  a  luminous  source,  such,  even,  as  lliat 
of  a  student's  lamp,  Is  not  at  ail  indifferent.  A  spectrum,  obtained  as  usual, 
seen  with  closed  eyes,  and  fading  away  while  they  are  covered,  may  be 
reneteed  by  approiimatlDg  the  eyes,  ititl  elo*ed,  to  the  light;  and  this  again 
and  again,  several  times.  In  ordef  to  teat  yet  farther  the  sensitiveness  of 
the  eye,  when  closed,  to  light,  I  placed  several  pairsof  glass  Blips,  of  differ- 
ent colon  (blue,  red,  green  and  orange),  in  the  bands  of  an  assistant;  lay- 
ing them,  then,  as  given  to  me,  fn  turn,  upon  my  closed  lids,  while  my 
eyes  were  turned  towards  the  afternoon  snn.  In  every  case,  I  could'  dis- 
cern clearly  the  color  of  the  glass;  but  only  In  the  direct  rays  of  the  sun; 
diffused  daylight,  and  lamplight  failed,  with  me,  to  ^ve  more  Ihan  a  doulit- 
fiil  discrimination  of  color,  even  with  near  contact  of  bright  translucent 
objects,  while  the  eyes  were  closed. 

Incidentally,  I  may  mention  also,  my  carefVil  repetition  of  a  very  curious 
e:(j>eriment  mentioned  by  Sir.  David  Brewster  in  his  Optics,  and  brought 
to  my  notice  by  Prof  E.  J.  Houalnn.  A  strip  of  white  paper  is  held  verti- 
CAlly,  about  a  foot  IVom  the  eyes;  the  attention  Is  then  flxed  upon  an  object 
at  a  greater  distance,  so  that  the  slip  of  paper  la  seen  double;  and  at  the 
same  time  a  lighted  candle  is  brought  near  to  the  side  of  one  eye,  so  (liat 
lis  light  will  affect  that  eye  strongly.  The  image  of  the  strip  seen  by  that 
eye  (if  the  right  aye  he  illaminated,  the  left-hand  image,  aaAtieeteria)  will 
be  green,  and  the  other  pate  red,  I  And  that,  when  these  two  images  have 
been  obtained,  one  eyecanbeclosed,  but  the  same  color  still  remains.  Brews- 
ter asserts  that  when  ttto  equal  candle-lights  are  iwed,  one  being  held  near 
each  eye,  two  %ehiU  Images  will  bcolrialDed.  With  mo,  thisdoes  not  prove 
to  be  the  case.  I  see,  with  two  candles,  (tro  $rMn  images  tnsteadiand.  fix- 
ing tbe  eyes  on  tbe  strip  toT  tingU<Di*ion,  with  twocandlesplaccd  as  before, 
it  is  seen  of  a  dittinet  green  color.    Without  insisting  upon  it,  I  would  pro- 
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pose  as  a  hypolheticiil  expIaQ&tioD  of  these  nt^tulu,  the  ttiTov/iagot  red  light 
upoD  the  retina  by  Ibe  Uglit  of  the  cundle  passing  through  Che  blood  itt»iieli 
of  tlie  eyebsll;  this  red  light,  in  the  eye  most  illumlDated,  killing  the  red- 
light  vibrationa  of  the  retinal  elements,  go  that  only  green  Is  seen.  The 
pale  red  of  the  linage  seen  by  the  uniKu  minuted  eye  la,  wilh  me,  of  doubt- 
ful distiactness. 

If  the  facts  and  orgumeDts  which  I  have  set  forth  in  this  paper  impress 
other  minds  as  they  have  done  my  own,  especially  in  view  of  the  iatlan- 
taaeouajteti  of  many  of  the  phenomena  described,  and  on  which  I  have 
wished  to  lay  particular  emphasis,  it  may,  at  least,  be  concluded,  that  the 
corotuonly  accepted  theory,  proposing  to  account  for  negative  and  coinple' 
mentary  spectra  by  parXM  fatigue  and  diniinisbed  uniibilily  in  the  retina, 
will  not  suffice ;  and  ought  to  be  abandoned,  as  not  at  all  reconcilable  with 
several  clearly  demonslmble  hcts.  Should  my  above  attempted  explanation, 
by  inUr/erenM  (or  taturalion  of  the  retina  with  certain  luminous  rays,  and 
neutraliiation  of  a  portion  of  the  same  by  equivalent  rays  present  in  re 
fleeted  while  light),  not  prove  altogether  satislaclory,  it  may  be  sn  inter- 
eeting  task,  not  without  importance  in  physiological  science,  for  some  one 
well-versed  in  the  physics  of  the  nubject  to  give  it  such  farther  atteniiou  as 
may  solve  the  problem,  in  a  manner  which  meets,  as  has  certainly  not 
hitherW  been  done,  all  of  its  condilions,  I  ask  leave  to  verify  some  of  my 
assertions  as  to  the  facts  referred  to  in  this  paper,  by  repeating  here  a  few 
of  what  appear  to  me  the  most  decisive  of  the  experiments  which  have 
been  mentioned. 


Slated  Meeting,  April  7,  1876. 

PreBent,  1?  members. 

Db.  LkConte,  in  the  Chair. 

Trfttera  of  acknowledgment  were  received  from  the  Ba~ 
tavian  Society  at  Rotterdam  (XV  ii,  94) ;  the  Royal  Obser- 
vatory at  Bruxelles  (XV  ii,  94) ;  the  Royal  Astronomical 
Society  (XIV) ;  the  Society  of  Antiquaries  (95),  and  the 
Victoria  Institute  in  London  (95). 

Letters  of  envoy  were  received  from  the  Zoologico-Bo- 
tanical  Society  at  Vienna,  March,  1876,  and  the  Meteorologi- 
cal Office  at  London,  dated  March  20, 1876. 

A  letter  reqaeating  miasiiig  Hos.  XIV,  ii,  62,  88  was  re- 
ceived from  the  B.  Astronomical  Society,  dated  February 
16,  1876. 


■  Google 


230 

A  letter  was  rectiived  from  Mr.  Cleveland  Abbe,  request- 
ing missing  Nos.  93,  94,  dated  Army  Signal  Office,  Wash- 
ington, D.  C,  March  20, 1876. 

Donations  for  the  Library  were  received  from  the  St. 
Petersburg  Botanical  Society,  Danish  Academy,  Konigsburg 
Physical  Society,  the  Societies  at  Ulm  and  Erlangen,  Turin 
Obeervatory,  Vaudoia  Society,  Bordeaux  Qeogniphical  So- 
ciety, Paris  Geographical  Society,  Revue  Politique,  Ifou- 
velles  Meteorologiquce  and  Journal  dea  Orientalistee,  London 
Astronomical  Society,  Meteorological  Committee,  and  N^atare, 
Qreenwich  Observatory,  Boston  Academy  and  Natural  His- 
tory Society,  Silliman's  Journal,  American  Chemist,  Pough- 
keepeie  Society,  Bufialo  Scientific  Commercial,  New  Jersey 
Historical  Society,  Peuu  Monthly,  Pharmaceutical  Associa- 
tion, Medical  News,  and  the  Department  of  the  Interior  at 
Washington. 

The  Committee  on  Dr.  Yalentini's  memoir  reported  that 
they  desired  further  time  to  compare  the  photographs  with 
the  Mexican  calendars  in  the  Poinsett  collection  of  the  So- 
ciety, which  was  granted. 

The  death  of  Theodore  Ouyler,  on  the  6th  inst.,  aged  55, 
at  Philadelphia,  was  announced  by  Mr.  J.  S.  Price,  and  on 
motion  Mr.  Henry  M.  Philips,  was  appointed  to  prepare  an 
obituary  notice  of  the  deceased. 

The  death  of  Hakakian  Bey  of  Cairo,  a  member  of  this 
Society,  was  reported  by  the  Secretary. 

A  thesis  entitled  "  Physiological  Action  of  Strychnia,  by 
Dr.  Wm.  H.  Clapp,"  which  had  received  a  prize  at  the  re- 
cent commencement  of  the  Medical  Department  of  the  Uni- 
versity of  Pennsylvania,  was  offered  for  publication  by  Dr. 
Carson  through  the  Secretaries. 

A  thesis  entitled  "Sanguinaria  Canadensis  and  its  Alka- 
loids" by  Robert  Meade  Smith,  A.  B.  which  had  received  a 
prize  at  the  same  commencement,  was  oflered  for  publication 
by  Dr.  Francis  Gurney  Smith  through  the  Secretaries. 

These  communications  were  on  motion  referred  to  a  Com- 
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mittee  compoaed  of  Br.  Henry  Hartaliomo,  Dr.  Bridges,  and 
Dr.  Horn. 

Mr.  E.  K.  Price  concluded  the  roidin^of  hia  Diacoarao  on 
the  Glacial  Theoiy. 

Prof.  Chase  communicated,  with  blackboard  illaatrattons, 
soma  astronomical  ratios  favoring  the  N^ebalar  Hypothesis. 

Dr.  H.  Hartdhome  postponed  the  reading  of  his  paper  "  On 
some  disputed  Points  in  Physiological  Optics  witb  experi- 
menu"  to  the  next  meeting. 

Gen.  Kane  made  a  preliminary  communication  of  his  views 
of  the  Sub-carboniferous  fomuttioa  and  of  the  structure  of 
McKean  County,  Pennaylrania,  based  npoo  surveys  pursued 
by  hira  through  many  years. 

Pending  nominations  'Soa.  792  to  802  were  read. 

A  report  of  the  Curators  was  read  recommending  that  the 
request  of  Mr.  Etting  be  granted,  and  on  motion,  the  Libra- 
rian was  authorized  to  deliver  to  Mr.  Etting  the  Original 
Draft  of  the  Declaration  of  IiidBpendaace,  owned  by  this  So- 
ciety, and  to  take  his  receipt  therefore, and  his  agreement  to 
preserve  the  document  in  a  fire-proof  safe,  except  on  hours  of 
public  exhibition,  and  protected  from  the  direct  ray.4  of  the 
sun,  and  to  return  thesame  on  or  before  the  first  of  January, 
187T,accordingto  the  terms  of  his  letter  of  March  23il,  1876. 

A  report  of  the  Library  Committee  w<is  read,  recommend- 
ing that  the  reqnest  of  Holman  &  Co.,  be  granted,  and  on 
motion  the  Librarian  was  authorized  to  deliver  to  .Mr.  Hol- 
man the  Elliot  Bible  in  the  Library  of  this  Society  for  eichi- 
bition  in  the  Centennial  Buildings,  taking  his  receipt  there- 
for, and  his  agreement  to  return  the  same  in  good  order  on 
or  before  the  first  of  December,  1876. 

The  Treasurer's  Report  (postponed  on  account  of  illness) 
was  read. 

The  resignation  of  Mr.  Samuel  J.  Reeves  as  a  me:nber  of 
the  Society  was  read,  and  oa  motion  accepted. 

And  the  meeting  was  adjourned. 
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Staled  Meeting,  April  21, 1876. 

PreeeDt,  17  members. 

Yice-PresideDt,  Mr.  Fhalst,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Insti- 
tute National  de  France>  dated  March  31,  (XIV  iii,  and 
asking  for  Vol.  V  i,  N.  S.  and  XIV  ii),  from  the  Rad- 
cliffe  Observatory,  Oxford,  March  30,  and  from  the  New 
York  State  Library,  April  15. 

Donations  for  the  Library  were  received  from  the  Prus- 
sian Academy,  Annales  des  Mines,  Nouvelles  Met&>rolo- 
giques.  Revue  Politique,  Nature,  Mas.  .Oomp.  Zool.  Mass., 
American  Chemist,  Cap.  Jaa  C  Cole,  Franklin  Institute, 
Am.  Jour.  Med.  Soieoc^s,  and  Mr.  A.  II.  Wortheii,  of  Spring- 
field, Illinois. 

Dr.  Ruschenberger  was,  on  motion,  substituted  for  Dr. 
Hartsbome  on  the  Committee  to  report  on  the  publication 
of  the  medical  theses  presented  at  the  last  meeting,  at  the  re- 
quest of  the  latter. 

Dr.  Uartsboroe  read  a  paper  on  complementary  spectra,  re- 
jecting the  commonly  received  "Fatigue  Theory,"  ond  of- 
fering a  new  explanation  based  upon  the  Interference  of  light 
rays,  illustrating  his  views  by  means  (rf  colored  papere,  and 
the  magnesian  light. 

Prof.  Ch.x«e  communicated  certain  relationships  which  he 
had  worked  ont  between  the  velocity  of  light  aiul  the  rota- 
tion of  Mr.  Crooke'a  new  rotation  apparatus,  and  with  the 
phenomena  of  the  "*  Silenium  Eye."  To  these  he  added  some 
fresh  calculations  of  the  weights  of  the  planets. 

Prof.  Frazer  read  acommunicittion  which  he  had  received 
from  Mr.  Beyton  Smith,  C,  E.  of  York,  Pa,,  giving  a 
sketch  of  the  literature  of  the  belief  in  one  magnetic  |iole 


■  Google 


of  declination,  and  of  the  counter  belief  in  the  existence  of 
twoeucli  northern  poles;  followed  by  a  brief  statement  of 
the  results  of  his  own  field  observations  and  calculations, 
leading  him  to  the  conviction  of  the  existence  uf  two  poles, 
and  enabling  him  to  locate  their  two  ellipses  of  rotation,  ap- 
proximately ;  not  as  accurately  as  he  desires  to  have  it  done 
by  a  more  skillful  mathematician  ;  but  with  sueh  an  ap- 
proach to  exactness  as  to  be  practically  useful  in  his  own 
tests  of  the.age  of  any  given  land  line.  Botli  poles  are  lo- 
cated nearly  on  the  70°  parallel  of  north  latitude ;  but  while 
the  ellipse  of  the  American  pole  lies  nearly  in  a  North  and 
South  direction,  that  of  the  European  pole  lies  nearly  East 
and  West.  Mr.  Smith  is  anxious  to  have  mathematical  as- 
sistance in  projecting  his  ellipses  upon  a  map  or  globe. 

Prof.  Houston  desired  the  Society  to  make  a  note  of  some 
curious  observations  he  had  made  recently  while  using 
Plncker  tubes  for  obtaining  the  hydrogen  spectrum,  and 
moditying  the  internal  diameter  of  their  capillary  tubes  with 
a  view  to  regulate  the  flow  of  the  gas.  In  proportion  as  the 
resistance  was  increased,  crimson  spots  and  lines  appeared, 
and  Anally  the  crimson  color  Hlled  the  entire  space. 

Pending  nominations  Nos.  792  to  802  were  read,  and  bal- 
loted for,  No.  793  being  on  motion  postponed  on  account  of 
the  absence  of  the  nominator. 

The  report  of  the  Finance  Committee  was  presented  by 
Mr.  Fraley,  and  the  appropriations  recommended  by  the 
Committee  for  the  ensuing  year,  wei-e  on  motion  passed. 

The  ballot  boxes  being  scrutinized  by  the  presiding  offi- 
cer the  following  named  gentlemen  wore  declared  to  be  duly 
elected  members  of  the  Society  : 

Col.  Frank  M.  Etting,  of  Philadelphia. 

Dr.  Daniel  C.  Gilman,  President  of  the  Johns  Hopkins 
University  at  Baltimore. 

Mr,  P.  Cunlifte  Owen,  of  South  Kensington,  London. 

Mr.  L  Lowthiaa  Bell,  of  Newcastle  on  Tyue,  England. 

Mr.  James  Geikie,  of  Scotland 

Prof.  Thos.  C.  Archer,  of  Edinbut^h. 
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Dr.  Adolpfa  Erik  Nordenskiotd,  of  Stockholm. 

Mr.  0.  Julilin  Dannfelt,  of  Stockholm. 

Mr.  Elihu  ThompeoQ,  A.  M.,  Pro£  ChemiBtry  in  the  Phil- 
adelphia Uigh  School. 

Mr.  Charles  V.  Bilej,  President  of  the  Academy  of 
Sciences,  St.  Lonis,  Miasouri. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  May  5, 1876. 

Present,  10  members. 

Secretary,  Db.  LgCoktb,  in  the  Uhair. 

Visitors :  Mr.  Beby,  of  the  Belgian  Commission,  and  Mr. 
Konig,  of  Paris. 

Letters  accepting  membership  were  received  from  Mr. 
Frank  M.  Etting,  of  Philadelphia,  and  Dr.  D.  0.  Oilman,  of 
Baltimore. 

A  letter  declining  the  appointment  to  prepare  an  obitm^ry 
notice  of  Mr.  Cuyler,  was  received  from  Mr.  H.  M.  Phillipe, 
dated  1325  Walnut  Street,  Philadelphia. 

On  motion,  Mr.  Phillips  was  excused. 

Lettera  of  acknowledgment  were  received  from  the  Re- 
gents of  the  Now  York  University,  and  Boston  Natural  His- 
tory Society  (V  ;  94). 

Letters  of  envoy  were  received  from  the  Secretary  of  the 
Geol.  Survey  of  Pennsylvania,  May  4  ;  London  Meteorolog- 
ical Office,  R.  S.  April  8,  and  Royal  Astronomical  Society. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  Buda-Pest,  Vienna  and  Bruxelles  ;  the  Societies  at 
Bonn,  Gottingen,  Ulm,  Zurich,  GeuevB,  and  Gberbonrg ; 
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the  National  Maseum,  and  Geographical  Society  at  Paris  ; 
MM.  Riitimeyer  and  Alb.  Miiller  at  Baail ;  the  Meteoro- 
logical Office  and  London  Nature ;  the  Boston  S.  N.  H. ; 
Mr.  E.  D.  Cope ;  Prof.  O.  0.  Mareh  and  Silliman'a  Journal ; 
the  Franklin  Institute ;  Academy  of  Natural  Sciences ;  Col- 
lege of  Pharmacy  ;  Fenn  Monthly ;  the  Manager  of  the 
House  of  Refuge ;  Dr.  D.  C  Gilman,  of  Baltimore,  and  Mr. 
S.  S.  Sherman,  of  Milwaukee. 

The  Committee  to  consider  the  propriety  of  pablishing  the 
medical  theses  presented  at  a  previous  meeting  asked  and 
obtained  leave  to  postpone  their  report  for  another  fortnight. 

Prof.  Frazer  read  a  nsumi  of  the  important  points  in  the 
memoir  and  maps  of  M.  Deleeee,  entitled  Lithologiedee  Fonds 
de  Mer. 

Prof.  Frazer,also,  made  some  preliminary  remarks  upon  the 
possible  effects  upon  species  and  genera  of  living  beings  to 
be  supposed  to  arise  from  variations  in  tht,  proportionate  per- 
centages of  the  chemical  elements  of  their  physical  constitu- 
tion, under  the  operation  of  the  law  of  the  "  survival  of  the 
fittest,"  leading  to  the  conclueton  that,  were  the  chemistry 
of  organic  bodies  suitably  modified,  it  might  be  possible  for 
them  to  exercise  the  functione  of  life  in  otherwise  destruc- 
tive circumstances,  as,  for  example,  in  solar  heat.  Ho  post- 
poned the  reading  of  a  paper  which  he  had  prepared  on  the 
subject  to  a  future  meeting. 

The  reading  of  the  pending  nominations,  &c.  was  post- 
poned, and  the  meeting  was  adjourned. 
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Staled  Meeting,  May  19, 1876. 

Present,  11  nicmbers. 

Prof.  P.  E.  Chasb,  in  the  CJiair. 

Mr.  Selwyn  and  Mr.  Oarll,  new  Diembere,  were  introduced 
to  the  preaidiiig  officer,  aud  took  their  seats. 

Visitors  from  correaiX)nd  ing  societioa,  Mr.  Honeymaa  and 
Mr.  LawsoD,  of  Nova  Scotia. 

A  letter  accepting  membership  (ivith  photograph  for  the 
album)  wan  received  from  Prof.  Thoa.  C.  Archer,  dated  Phil- 
adelphia, May  7, 1876. 

Letters  acknowledging  the  reception  of  publicationa  were 
received  from  the  Soci6t6  Hollandaise,  dated  Harlem,  Feb- 
ruary 1876  (XV"  ii,  94) ;  the  Foundation  Teyler,  dated  Har- 
lem (92, 93) ;  the  Statistical  Society,  London  April  26,  (95) ; 
the  N.  H.  S  of  Northumberland,  D.  and  N.  upon  Tyiie,  April 
25,  (95);  the  Royal  Society  of  Edinburgh,  February  21, 
(92,93), 

Letters  of  envoy  were  received  from  the  8.  Hollandaise 
March  ;  Cent.  Obs.  St.  Petersburg,  March  ;  Fondation  Toy- 
Icr,  Harlem ;  and  Department  Interior,  TJ.  S.,  Washington, 
May  6, 1876. 

Donations  were  received  from  the  Royal  Academy  at 
Berlin  ;  the  Musee  Teyler  ;  Society  of  Anthropology  and 
Revue  Politique  at  Paris:  M.  LeComte  Leopold  Hugo,  at 
Rome  ;  the  R.  Geographical,  R.  Asiatic,  and  Chemical  So- 
cieties and  Victoria  Institute  at  London  ;  Nature ;  RudcHffe 
Observatory;  M.  Juhlen  Deby:  R.  Society  at  Edinburgh; 
R.  Dublin  Society  ;  Canadian  Naturalist ;  Boston  S.  N.  H. ; 
State  Board  of  Health,  Muss. ;  American  Chemist ;  Franklin 
Institute;  Mr.  John  E.  Wootten;  Medical  News;  Second 
Geol.  Survey  of  Pennsylvania  ;  Depai-tment  of  the  Interior 
and  Engineer  Department  U.  S.,  Washington ;  Dr.  J.  II. 
Kidder ;  Young  Men's  Association,  Buffalo  ;  and  the  Scien- 
tific Monthly  at  Toledo,  Ohio. 
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The  Committeo  to  whom  was  referred  the  medical  prize 
theses,  reported. 

Mr.  Honeyman,  hy  invitation,  read  a  pajwr  on  the  varie- 
ticB  of  transported  boulders  found  by  him  in  the  banks  and 
**  red  heads"  of  the  Nova.  Scotia  shore  for  twenty  miles  east  of 
Halifax,  and  along  the  harbor  and  railways  to  Winsor  and 
FictoD  ;  showing,  hy  means  of  a  colored  map,  and  specimens 
containing  fossils,  and  specimens  of  amygdaloid,  agate, 
syenite,  dolerite,  diorite,  granite,  iron  ore,  Ac,  that  the  de- 
posit at  Halifax  was  the  terminal  and  medial  moraine  of  a 
glacier  having  its  base  along  or  behind  the  Cobequid  moun- 
tains, 80  or  90  miles  distant,  and  that  the  arc  of  collection 
and  dispersion,  of  which  Halifax  was  the  centre  of  concen- 
tration, had  an  amplitude  of  45*^.  The  strife  on  the  rocks 
towanls  Halifax  had  an  average  trend  of  S.  5°  £.;  towards 
"Windsor  of  S.  20°— 30="  E.;  and  towards  Pictou  of  8.  25°  W. 

The  thanks  of  the  members  present  were  warmly  expressed 
by  the  presiding  officer  and  others. 

Professor  Houston  described  some  results  which  he  had 
got  with  a  Crooke  radiometer  in  a  good  Geissler  tube  of  his 
own  manufacture,  going  to  show  that  light  was  ancillary  to 
heat  in  the  action  of  the  instrument.  Presenting,  however, 
non  luminous  rays  of  heat,  as  for  example  from  heated 
copper,  a  small  but  decided  motion  was  obtained.  Moon- 
light gave  no  motion  ,  but  he  intended  to  concentrate  moon- 
light on  the  flags  by  means  of  a  16"  Fi-esnel  lens. 

Mr.  Briggs  reminded  him  that  the  thermopile  revealed 
heat  rays  in  the  moonbeams,  and  an  alum  plate  would  be  re- 
quired to  make  the  experiment  satisfactory. 

The  minutes  of  the  last  meeting  of  the  Board  of  Officers 
were  read. 

Pending  nominations  Nos.  798  and  SOS  were  read. 

On  motion  of  Mr.  Price,  the  Secretaries  were  instructed 
to  reply  to  Mr.  Kesselmeyer'a  letter,  respecting  the  Calenda- 
rium,  declining  his  proposals. 

And  the  meeting  was  adjouroed. 
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NOTE   ON   THE    "LITHOLOGIE    DU   POND    DE8   MERS "    OP 

M.  DELE68E. 

Bt  Prof.  PxiceiFOR  Pkazkb,  Jr. 

{S«ad  bafoT»  the  Amtriean  Philotophieal  Socitiy,  April  2Ut,  1878.) 

H.  Delefse  ttcknowledgea  bis  iodebledneBS  lo  the  Irealiaeg  ia  GeologJ 

of  Elle  de  Beaumont  and  Jas.  D.  Duns,  Id  the  flrat  few  prefalory  ]«Kes- 

Ttie  following  shows  the  scope  and  direction  of  the  work: 

I.  Preliminaries.  Hetbode  pursued  in  studying  .the  deposits.  Oro- 
graphy of  Fnnce  and  her  nubmarine  shores. 

II.  Principal  agents  of  marine  deposits. 

Organic  agents. 

I  llmosphere. 
External  \  Fresh  and  brackish  wat«m. 
(  The  Sea. 
InorgMic  agents  Subterranean  waters. 

Internal  \  Eruptions. 
(  Dislocations. 
HI.  Marine  deposits  of  the  Coasl  of  France.    Shore  depoeits  and  sub- 
marine deposits.    Distribution  of  HoUusks. 

IV.  LIthologj  of  the  principal  seas  of  the  globe.  France  The  ancient 
world.     The  modern  world. 

V.  France  at  different  geological  epochs.  Deposits  of  tlie  ancient  seas 
of  France.     Changes  undergone  by  these  deposits. 

H.  Delesse  then  describee  bis  methods  of  InTestl gallon. 

Fine  sand  is  treated  with  hydrochloric  acid,  its  loss  of  CO,  determined, 
and  this  multiplied  by  3,37  to  obtain  the  carbonate  of  lime.  This  method 
Is  accurate  enough.  Magnetic  iron  is  separated  by  a  magnet.  Part  of  the 
gangue  comes  out  with  the  magnet  This  augments  the  magnetic  sand  on 
the  one  liand ;  on  the  other  much  of  the  magnetic  sand  la  not  taken  up ; 
BO  that  these  two  errors  are  on  opposite  sides. 

Sands  and  gravels  examined  contained  0.54  to  3.70  p.  c.  of  soluble 
material  (sea  salts  and  organic  matter).  ArgUlaceous  sand  has  a  tendency 
to  remove  salts  from  the  water  containing  them. 

The  elBBsiflcation  of  the  deposit  was  hod  without  reoourae  to  chemical 
analysis,  by  the  microscope. 

The  sieve  used  hod  meshes  with  a  diagonal  of  1  mm.  The  universality 
of  the  presence  of  quartz  Is  very  striking.  Even  vegetable  mould  and  that 
too  resting  on  calcareous  roclu  show  a  notable  proportion  of  quant, 
Quartz  is  more  abundant  the  more  the  waters  are  agitated. 

The  sand  dunes  of  the  coasts  of  France  are  m^nly  composed  of  hyaline 
quartz,  whitish  gray.  They  slope  gently  towards  the  sea  at  about  10;  land- 
wards about  30O  to  SS'^,  and  have  been  seen  to  advance  in  a  high  wind  In 
spite  of  a  heavy  fall  of  rain  0,6  m  in  three  hours.  The  absence  of  mud  In 
dunes  is  noteworthy  but  easily  explained,  since  this  substance  hinders  the 
formation  of  dunes. 

The  minimum  rainl^ll  In  France  is  in  the  region  bordered  by  Troyes, 
Meaux,  Compiigne,  Epemay  («  centimetres). 
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On  the  Ain  (ooe  of  the  kfQaenta  of  the  Upper  lUione)  it  is  oTcr  180 
cemimetrea. 

Up  the  Seine  lh>m  Purigftbout  SSp.  c.  of  all  the  waler  which  falli  tn  wbat- 
erer  form  flails  lie  way  into  that  river  (within  that  hjdrogTsphtcbarin); 
S3  p.  c.  In  (he  baeln  of  Ihe  Baftne  near  TreToai.  For  the  Oaroone  alwve 
Marmande  and  for  Ihe  Anxois  which  flowi  over  tmpenneable  marls  it 
rises  1o  65  p.  c.   The  percentage  iocreases  in  schistose  and  franitic  regions. 

It  is  noticeable  ih*t  the  rivets  which  flow  over  calcareous  beds  do  not 
exhibit  a  large  smonnt  of  limestone  in  iheir  dibri*.  as  for  example  the 
Loire.  This  is  attributed  to  Ihe  softness  of  calcareous  tVagmenis  and  their 
inability  to  resist  Irilurilton.  [It  may  be  remarked  that  Ibis  explanation 
will  only  apply  to  the  deposits  at  considerable  dlsiances  from  the  edge  of 
the  calcareous  formation,  for  otherwise  the  wss^e  would  be  constantly  re- 
newed.] 

400  metres  ttom  the  moulh  of  the  Lez  Ihe  sandy  deposits  contdn  over 
60  p.  c  of  carbonate  of  lime.  At  the  mouth  it  consistsof  28  p.  c.  carbonate 
of  lime,  with  great  numbere  of  flakes  of  green  mica. 

The  Hcmulteoo  m.  f>om  lis  tnonihdepoeiie  a  reddish  gray  graTelly  Band, 
consisting  of  hyaline  quartz  with  onhoclaoe,  feldspars  and  granlilc  debrii, 
much  argillaceous  schist,  reddish  brown  mod,  gray  mica  schist,  greenish 
quartz,  sand,  and  ibme  tablets  of  silvery  tnica. 

Magnetic  sand  is  found  here  in  large  quantity  and  b  derived  f>om  the 
igneous  rocks  over  which  the  river  flows. 

These  few  notes  will  serve  to  convey  an  Idea  of  how  this  part  of  the  sub- 
ject is  treated. 

By  for  the  most  striking,  as  the  most  valuable,  part  of  M.  Delesse's 
work  is  (o  be  found  in  Ihe  elaborate  charts  which  accompany  It.  The 
character  of  these  charts  as  specimens  of  map  printing  la  very  high, 
although  it  is  questionable  if  the  condensation  of  a  great  number  of  un- 
allied  statistical  facts  upon  one  sheet  Is  fiivorable  to  the  easy  comprehen- 
sion of  such  charti>.  A  better  plan  would  be  to  reproduce  ihe  same  out- 
line several  times  with  dlfierent  and  strongly  marked  coloration  or  shading 
than  to  construct  all  curves  of  every  kind  upon  one  frame  work,  thus  causing 
thero  to  cross  and  recroes  one  another  lo  Ihe  bewilderment  of  the  eye. 
Another  ditSculiy  for  the  reader  arises  out  of  the  method  adopted  by  H.  De- 
lesse  for  conscientioasly  representing  all  his  farts  upon  a  single  sheet.  Had 
the  several  hinds  of  curves  been  strongly  portrayed  they  would  so  atlraet 
and  confuse  Ihe  eye  as  lo  entirely  destroy  the  effect  of  the  map  as  a  whole. 
To  avoid  this  the  lines  have  been  made  so  exceedingly  fine,  that  if  any  one 
try  lo  follow  one  of  these  curves  he  will  need  either  an  exceptionally 
good  eye  or  a  magnifying  glassi  in  either  dee  the  character  of  a  boundary 
belween  a  territory  on  one  side  and  a  territory  on  another  foils:  for  ihe  mo- 
ment Ihe  observer  seeks  to  take  in  the  entire  curve  at  a  glance  It  becomes 
invisible. 

The  datum  plane  is  sea  level.  Heights  are  registered  In  the  metre  curves 
and  depths  by  similar  means.  But  in  approaching  the  mountainous  regions 
of  France,  one  half  the  contour  lines  an  omltled,  lest  they  should  shade 
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these  portions  of  the  map  loo  deeply  to  allow  of  the  delineation  of  the  o'.her 
poTtlonB.  Tlie  unnntiirel  effect  is  produced,  of  a  map  constructed  on  two 
different  hypsomelrical  scales. 

The  disiribuiion  of  rock,  sand,  slime,  e'c.  along  those  sea  bottoms  which 
have  been  btst  observed  (as  for  insiaDce  in  the  British  Channel  and  along 
the  rouicB  of  various  deep  sea  sounding  lines)  is  Tery  tnlereeiing. 

The  great  distance  to  which  fluviaiile  sedlmeats  are  carried  and  the  lepa- 
raleallhough  adjoining  areas  which  ibe  suspended  matters  of  two  widely 
separated  rivi^r  sysiems  will  occupy  is  strikingly  shown  in  the  dis'.inct 
bells  of  Bt.  Lawrence  and  HisBtBsippi  sand  which  overlap  for  500  miles 
along  our  coast  without  commingling. 

For  his  contrlbuiiou  to  our  knowledge  of  our  own  coaaia  H.  Delesse  de- 
Berves  the  hcBrty  thanks  of  every  student  of  American  physical  geography 
and  geology. 

Mr.  Lesley  added  hia  teatimoiiy  to  the  great  value  of  the 
work  of  M.  Delesse,  of  which  Prof.  Frazer  had  spoken  : 

lie  hoped  that  the  Litbologie  du  Fond  des  Hera  would  be  translated  into 
English,  and  the  magniflcent  maps  accompauying  it  republisbed  for  the  use 
of  American  geologists.  If  only  the  one  map  of  the  American  continent  and 
ils  enclosing  water-beds  were  published,  showing  by  (olors  the  different 
sediments  which  issue  from  our  rivers,  and  are  distributed  by  tidal  currents 
along  our  coasts,  it  would  be  a  most  valuable  addition  \o  our  bandbooiis  of 
geology.  Many  of  the  problems  of  erosion  and  sedimentation  in  Mesosoic 
and  Kainozolc  times,  are  plainly  helped  to  solution  by  this  map. 

One  of  the  most  slrilcing  features  is  the  contrast  between  the  sediment  In 
fVont  of  the  coast  f>om  Maine  to  Alabama,  and  that  of  the  sediment  filling 
the  St.  Lawrence  Qui  f.  and  tapering  southwards  to  a  point  opposite  Nor- 
folk. The  former  sediment  Alls  the  in-shore  angle  of  the  Oulf  of  Mexico, 
in  front  of  Pcnsacula  ;  the  latter  Is  repeated  as  an  outside  belt,  stretching 
lh>m  the  mouth  of  the  Mississippi  to  a  point  in  front  of  Havana, 

It  is  easy  to  see  the  cause  of  the  different^.  The  inside  sediment  descends 
the  rivers  which  drain  the  siliceous  and  feldspalhic  motintainaof  New  Eng- 
land, New  York  and  Pennsylvania,  Virginia,  the  Carolinas  and  Georgia, 
composed  of  Azoic  and  Paleozoic  formations.  The  outside  sediment  de- 
scends the  St.  Lawrence  and  the  Mississippi,  and  represents  the  (irainage 
of  the  argillaceous  and  calcareous  interior  of  the  continent,  composed  uf  the 
6ub' carboniferous  limestone  formatious  east  ot  the  Mississippi,  and  of 
tlie  broad  stretches  of  Cretaceous  and  Tertiary  rocks  between  the  Missis- 
sippi and  llie  Rocky  Monnlains. 

The  map  supgesis  plainly  the  cause  of  the  difference  between  the  consti- 
tutional features  of  the  eastern  and  western  Cretaceous  and  the  eastern  and 
western  Tcrtianes. 

A  tliousand  details  of  this  nature  will  repay  the  student  of  the  map,  to 
construct  which  must  have  tasked  tlie  zeal,  as  well  as  the  knowledge,  of 
the  disiingulshcd  French  geologist,  ils  author,  to  tlie  utmost. 

M.  Delesse  Is  naturally  desirous  tliat  this  mspshould  be  known  to  Ameri- 
can geoliigisls,  and  to  receive  from  them,  directly  or  Indirectly,  such  criti- 
cisms of  it  as  will  enable  him  to  improve  it  in  ftiture  editions. 
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THE  GLACIAL  EPOCHS, 

By  Eli  K,  Price. 

IBtatl  b^ore  tA«  American  Philonophieal  Society,  March  8,  IT,  and  April 
8,  1876.) 

The  OeologlstB  speBk  of  Ibe  Ginclal  Epoch,  vlth  a  ready  confideocc  that 
Implies  they  coDsider  it  as  admitted  doclrlDe  of  their  science  ;  and  they 
mean  by  "the  facial  age,"  one  of  continental  ice  sheets.  GlacialiBl?  have 
written  large  volumes  on  the  subject,  and  its  lltci-atnre  Is  Bwclling  Into  a  li- 
brary. Agassi^  bom  and  educated  among  the  Alpe.  studied  their  glaciers 
and  their  effects,  and  traveling  thence,  applied  his  theories  to  other  parts  of 
the  world.  He  was  very  sincere  in  his  convictions,  and  complained  that  so 
few  of  his  colleagues  accepted  his  views ;  but  in  the  confldence  that  he 
held  a  great  truth  he  was  willing  to  abide  the  coming  of  the  time  he  fore- 
saw, when  Geologists  would  generally  accept  bte  theory.  That  time 
seemed  to  have  arrived  before  he  died,  with  some  distinguished  exceptions. 

Those  who  have  made  Geolc^cal  Surveys  of  England  and  Scotland, 
and  parts  of  the  CooUnent  of  Europe,  either  as  conducton  of  public  Sur- 
▼eyg,  or  as  Professors  in  colleges,  or  teachers  through  the  press,  find  the 
ready  explanation  of  what  they  see,  in  the  doings  of  the  great  Glacial 
Epoch,  when  the  supposed  Northern  ice-sheet  filled  the  Arctic  Ocean,  the 
British  and  Irish  Seas,  and  covered  Northern  Europe  continuously  over 
land,  rivers,  seas  and  mountains,  lOBbeditaicebcrgsfaroutlnto  the  Atlantic. 
And  so  too  in  this  broad  country,  the  GeologlBls  who  have  made  our  public 
Surveys,  who  teach  in  our  colleges,  or  publish,  have  generally  read  the 
rocks  and  drifts  In  the  same  way,  in  making  explorations  that  have  ex- 
tended over  the  length  and  breadth  of  this  continent. 

Geologists,  as  other  scientisla.  must  follow  the  truth  as  the  facts  of  nature 
compel  them.  Truth's  compulsion  is  as  Inexorable  as  the  pressure  of  the 
gigantic  ice-sheets,  these  glaclallsls  suppose,  bore  down  tn>m  the  pole.  But 
they,  as  othera,  must  often  review  their  facts  before  they  accept  a  theory  as 
conclusive,  and  make  themselves  sure  that  they  have  not,  by  an  engrossing 
attention  to  limited  facts,  overlooked  others  which  should  have  influenced 
their  tbeorizations. 

They  teach  that  the  Glacial  Epoch  haa  occurred  twice  at  least,  since  the 
rocks  were  laid  in  the  strata  as  we  see  tbem  ;  long  after  the  coat  measures 
were  fbrmed  ;  of  which  the  evidence  is  to  be  found  upon  the  sur&ce  of  the 
rocks  as  they  now  exist,  and  in  the  clays,  and  drifts,  and  boulders  now  spread 
over  those  rocks.  Geologicaiiy  speoking,  these  phenomena  are  of  recent 
date,  although  before  the  Niagara  began  to  cut  the  channel  we  now  see. 
The  astronomical  cause  assigned  for  them  gives  them  a  periodicity  of  about 
twenty-one,  to  twenty-two  thousand  years,  and  our  northern  hemisphere  the 
respite  of  the  half  of  such  period,  before  it  shall  again  be  ground  Into  paite. 
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We  hare  the  deepest  IntereBt,  a«  a  truth  of  science,  to  know  what  have  been 
the  causes  that  liave  deeply  modided  the  surface  of  the  world  we  inhabit ; 
and  a  yet  deeper  intereet  in  knon-ing  what  aball  hetall  that  part  of  the 
northern  hemisphere  now  occupied  by  the  most  intelligent  and  civilized 
portion  of  mankind,  with  their  wealth,  cities,  culli»ation,  and  works  of 
transportation  and  travel  ;  for  if  the  theory  be  true  all  these  will  be  ground 
into  tlie  comminution  of  the  boulder  clay  that  flows  troia  beneath  the 
glacier  of  the  Alps  !  When  men  pay  for  real  estate  they  exact  an  extreme 
scientidc  care  that  they  get  a  fee  simple  title  forever,  Why  be  so  anxious, 
if  all  is  to  be  razed,  leaving  them  an  interval  of  but  a  term  of  years. 
Yet  more  ;  we  cannot  but  sympathize  with  a  posterity  destined  so  to  perish  ; 
and  with  the  shock  to  the  fbiih  of  those  who  believe  In  a  Creator,  capable, 
and  willing  to  conserve  His  creation. 

Let  us  then  see  what  this  supposed  continental  ice-sheet  is.  Listen  then 
1o  the  very  words  of  Agassiz,  autlior  of  the  theory  :  "  It  is  a  sheet  of  snow 
t«n  or  flflecn  thousand  feet  iu  thickness,  extending  all  over  the  northern 
and  southern  portions  of  the  globe  ;  and  must  necessarily  lead,  in  the  end, 
in  the  formation  of  a  northern  and  southern  cap  of  ice,  moving  lo  the 
equator."  Speaking  of  the  northern,  Agassiz  fVirther  says:  "Am  to  the 
southward  movement  of  an  immense  field  of  ice,  extending  over  the  whole 
north,  it  seems  inevitable,  the  moment  we  admit  that  snow  may  accumulate 
round  the  pole  in  such  quantities  as  to  initiate  a  pressure  radiating  in 
every  direction,"  " Hlternately  thawing  and  freezing,  it  must,  like  water, 
find  ill  Ucet  at  last. "  "In  the  Slate  of  Halne,  I  have  followed,  compass  in 
hand,  the  same  set  of  furrows,  running  from  north  to  south  in  one  unvary- 
ing line  over  a  sur&ce  of  one  hundred  and  thirty  miles  from  the  Katahdin 
Iron  Range  lo  the  shore.  These  furrows  follow  all  the  inequalities  of  the 
country,  ascending  ranges  of  hills  varying  fh>m  twelve  to  fifteen  hundred  feet 
in  height,  and  descending  into  the  intervening  val1e3's  two  or  three  hundred 
f^et  above  the  sea.  or  sometimes  even  on  a  level  with  it."  (A  Journal  to 
Brazil,  403,  402.)  These  all  are  words  of  Agassiz,  with  no  word  of  ap- 
prehension or  sympathy  for  his  fellow  beings,  for  whose  welfare  the  noble 
labors  of  his  life  were  devoted. 

Agassiz  gives  further  explanaiion  of  his  views  on  Ihe  "  Ice  period  in 
America,"  in  the  Attaniie.  Monthly  for  July,  1864.  The  ice  moved  over 
the  continent  as  one  continuous  sheet  overriding  nearly  all  the  inequalities 
of  the  surface,  p.  88.  Fragments  of  rocks  from  Lake  Superior  are  found 
in  New  England,  and  northern  rocks  on  the  prairies  of  Illinois  and  Iowa, 
down  to  the  fortieth  degree  of  latitude.  Polished  rocks  and  straight  scratches 
may  be  seen  for  hundreils  and  hundreds  of  miles.  The  slopesof  the  Allegheny 
range  are  glacier-worn  to  the  very  lop,  witli  the  exception  of  a  few  points. 
Mount  Washington  is  over  six  thousand  feet  high  and  wears  glacier  marks 
lo  near  its  summit.  Here  the  thickness  of  the  sheet  could  not  have  been 
leas  than  six  thousand  feet.  If  much  lower  than  that  the  ice  passed  over 
the  mountains.  He  asks  us  lo  imagine  the  climate  of  Greenland  brought 
down  lo  the  fortieth  degree  of  latitude,  with  ice  thousands  of  feet  thicker 
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than  it  Is  there  at  present.  Norwaj,  Sweden,  Bcottand,  England,  Ireland, 
were  bo  covered,  p.  92.  This,  it  la  true,  was  long  ago :  yet  late  cave  eir 
plorationa  are  supposed  lo  indicate,  that  tiii;  latest  glacial  epoch  was  since 
man  inhabited  the  earth. 

Professor  Winchell,  adopting  the  glacial  theorj,  slates  its  causes  and 
effects.  He  rather  delights  to  make  science  sensational  and  astonishing. 
"The  high  northern  latitudes  experience  an  unieonttd  upl\fi.  Arctic  lands 
raise  high  their  dripping  heads  above  the  temperate  waters  of  the  polar 
Eonc.  The  climate  of  the  whole  northern  hemisphere  feels  the  change. 
No  moving  currents  can  now  bear  torrid  warmth  to  the  frtoen  eea,  and  ra- 
tum  the  colder  waters  to  the  equatorial  zone."  "The  snows  of  many  wId- 
ters  are  gathered  on  the  slopes  of  Northern  America."  "Glaciers  broad 
overall  the  land."  "The  marks  of  this  alnpenduooB  glacier  are  yet  visi- 
ble." "The  northern  limit  was  chained  b;  eternal  frost  lo  its  rocky  bed. 
The  sonthem  only  waa  free  lo  move,  and  the  whole  expansion  would  he 
developed  along  the  Bont  hem  border. "  (Bkelchesof  Creation,  914.)  "From 
season  to  season,  and  from  year  to  year,  the  mighty  mass  marched  irreiiatibly 
forward,  mowing  down  the  forests,  crushing  tree-tmnks,  or  burying  them 
will)  therubbish  of  the  rocks,  from  ten  tosixty  feet  below  the  surtkce."  "The 
great  glacier  moves  onward."  "It  bridged  Niagara  River  ;  It  bridged  Long 
Island  Sound,  and  bathed  Itself  in  mild  waters  of  the  ocean  beyond,"  p.  318- 
S19.  "It  made  a  taduia  rata."  River  channels  were  filled  up  ;  "In  Obi<i 
and  Indiana  these  buried  river-beds  are  offr^quent  occurrence.  The  ancient 
gorge  of  the  Niagara  River  was  filled  by  the  obliterating  agency  of  this 
continental  glacier."  "It  wiped  out  the  trifling  tUrrow,  •  •  making  H 
necessary  for  the  river  to  begin  anew  its  woric,"  319,  S30-  It  bore  rocks 
southward  twenty,  fifty,  and  even  five  hundred  miles.  "These  fragments 
Iiave  been  transported  over  lakes,  sounds  and  seas."  The  glacial  agency 
is  not  recognized  south  of  the  Ohio  River,  230,  331.  The  south  was  spared  ; 
nay,  greatly  favored ;  for  except  the  chain  of  mountains,  the  material 
ploughed  up  by  the  ice  was  carried  by  the  waters  to  make  the  Cretaceous 
seaboard,  the  Oulf  states  and  the  many  more  of  the  Hississippi,  and 
Hissouri  valleys. 

This  reign  of  ice  came  after  the  close  of  the  carboniferous  age,  and  aftor 
the  land  whs  upraised  and  dry.  and  vegetable  and  animal  life  existed  on  It 
as  now,  except  that  man  was  not  yet  here.  Winchell  is  so  speaking  (91V, 
218),  and  then  says,  "  Next  in  the  order  of  vicissitudes  was  a  grand  conti- 
nental aubddence.  Vast  areas  of  Northern  America,  that  had  been  raised 
to  the  altitude  of  perpetual  snow,  were  gradually  lowered  to  the  ocean's 
level-  Again  the  interchange  of  equatorial  and  polar  temperatures  was 
affected  byth-  moving  sea-currents,  and  the  climate  of  summer  smiled 
over  the  desolate  empire  of  frost,"  338-  "By  degrees  Wisconsin,  Michi- 
gan, New  York.  Ohio  and  other  Northern  Slates  disappeared  beneath  the 
waves,"  p.  338.  "  It  seemed  like  a  failure  of  the  plan  of  creation.  The 
land  gained  by  u»numA«r«(l  throti  of  the  continent  was  lost.  The 
higher  summits  only  held  their  beads  above  the  level  of  the  careering 
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wares.  Depmlts  beariog  tlie  mArka  of  oceanic  action  reacb  to  an  elerstion 
of  six  thoDBand  Teet  on  Mount  Waihirtgtoti,  tuo  Ihoutand  or  more  on 
the  GreeD  Mountains,  and  IhrM  thoutand  on  Monadnock.  But  thle  de^ 
submergence  was  not  of  long  continuance.  Blowlj  the  coDtlnent  rose  again 
lioin  its  deep  sea  burial,"  S2Q.  Thus  the  conUnent  here,  as  we  sliall  aec  in 
Europe,  seems  to  rise  and  &11  thousands  of  feet  at  the  bidding  of  theorists. 

The  Ohio  Qeoiogicai  Report  of  1S73,  writUn  by  Dr.  Newburj,  is  equally 
ttareatenlng  i  1  vol.  85:  "The  period  immediately  following  the  Tettiaiy 
age  in  geological  history,  but  separated  trom  it  by  we  know  not  tiow 
many  thousands  of  years,  presents  us  with  a  complete  change  In  the  physi- 
cal condition  not  only  of  our  own  continent,  but  apparently  of  the  whcde 
northern  hemUphere ;  a  change  not  exceeded  by  that  which  taku  place 
'  upon  our  sur&ce  in  the  altematlona  of  season  nt>m  mid-summer  to  mid- 
wluler.  We  have  abundant  evidence  that  during  what  Is  called  the  drift 
period  the  climate  of  our  continent  had  changed  from  the  all  per<rading 
warmth  of  the  Tertiary  to  an  all  pervading  arctic  cold.  While  In  the 
former  age  the  climate  of  our  Southern  States  was  carried  to  Qreenland,  in 
'  Uie  latter  the  preitnt  etimaU  of  Greenland  teat  brought  at  far  tovik  at  tiU 
Ohio.  The  continent  of  Greenland  is  now  nearly  buried  under  snow  and 
and  ice."  "  Precisely  such  must  have  been  (he  condition  of  much  of  the 
North  American  Continent  during  the  glacial  period,  for  we  find  evidence  that 
glsclers  covered  the  greater  part  of  the  surface  down  to  the  latitude  of  38 
or  40  degrees."  The  smoothed  and  grooved  rocks  are  covered  with  the 
glacial  drift  deposits ;  and  upon  and  mingled  with  it.  Is  the  Erie  clay  ;  de- 
posited fVom  suBpensioo  in  wat«r  and  stratified ;  doubtless  ttttca  basins 
where  had  been  the  retreating  gladers,  p.  86. 

If  geologists  did  not  produce  so  many  restorations  of  the  past,  ftill  of 
wonderfbl  instmction,  we  would  be  apt  to  say  that  surely  the  imagination 
bad  large  operation  In  making  such  confident  explanati(»is  of  the  past  do- 
ings of  Nature  upon  this  globe.  Grand,  sublime,  were  and  are  her  open- 
tions ;  but  one  cannot  help  thinking  If  they  could  be  seen  that  their  pro- 
gresaion  was  alow  and  orderly,  without  extreme  vicissitudes,  and  as 
barmleae  as  we  now  see  Ihem,  There  was  ample  time  for  the  work ',  and 
Geologiats  readily  allow  any  amount  needful  for  observed  effects,  counting 
a  tbouaand  years  as  a  day.  The  Bedimeniary  rocks  show  that  the  process 
was  generally  a  quiet  one,  the  mors  modem  with  fewest  faults ;  and  certainly 
BothingcouldharebeeDmorecareniUy  done,  than  the  manner  of  the  growth 
and  storing  away  of  the  coal  and  oil,  under  their  rodty  coverings  for  theuae 
of  the  human  beings  that  were  to  occupy  the  world.  Excepting  the  ventila- 
ting volcanoes,  and  the  mountain -heaving  earthquakes,  the  elevations  and 
depressions  of  the  earth  have  been  at  the  rate  of  but  a  few  feet  In  a  century, 
K>  that  it  can  hardly  be  soberly  said  that  the  land  was  gained  by  "ud- 
lAimbered  throes."  Nay  the  probability  seems  to  he  that  the  concurring 
operation  of  the  sinking  of  the  sea  beds  and  the  raising  up  of  the  moun- 
tains, the  one  balancing  the  other,  were  then  as  now,  only  to  be  gauged  by 
the  lapae  of  the  centuries,  eo  quiet  and  lDlpercq>Uble  were  they.    Geology 
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has  Qo  chTODologj  of  jeara,  but  onlj  of  the  order  of  its  own  successiooi, 
and  the  preparations.  Id  the  "beginning"  of  thia  earth,  for  man,  there  U 
ererj  evidence  was  very  long,  and  not  Tiolent. 

James  Oeikie  writes  In  more  measured  and  careftil  language  than  an;  of 
those  who  have  lately  written  on  the  Glacial  theory  ;  and  he  may,  there- 
Ibre,  be  allowed  to  be  its  reliable  expositor.  Writing  "The  Great  Ice 
Age,"  be  says,  "We  must  believe  that  all  the  hills  and  valleys  were  once 
Bwnthed  in  enow  and  lc«  ;  that  the  whole  of  Scotland  was  at  some  distant 
date  buried  underneath  one  immeuBe  mar  de  glaee,  through  which  peered 
only  the  higher  mountain-tops.  This  is  nu  vague  hypothesis,  or  specula- 
tion founded  on  uncertain  data,  no  mere  conjecture  which  the  light  oi  fu- 
ture discoveries  may  explode.  The  evidence  is  so  clearand  so  overwhelm- 
ingly convincing  that  we  cannot  resist  the  inevitable  conclusion."  p.  82.  ' 
"Now  the  scratches  may  be  traced  from  the  islands  and  the  coast-line  up 
to  the  elevation  of  at  least  3,500  feet ;  so  that  ice  must  hare  covered  the 
country  to  that  height  at  least,"  83,  Agassis  added  one-third  to  the 
height  scored,  that  the  ice-sheet  might  have  a  back  pressure  to  pass  it  over 
the  elevations.  "Such  changes  happened  not  once  only,  but  again  and 
again,"  says  Geikie,  300. 

Of  Tforth  America,  Geikie  lutyn,  It  is  no  exaggeration  to  say,  that  the 
whole  surface,  "  from  the  shores  of  the  Arctic  Ocean  to  the  latitude  of  New 
York  (City),  and  from  the  Pacific  to  the  Atlantic,  has  been  scarped, 
scra7>ed,  furrowed  and  scoured  by  the  action  of  ice."  411. 

And  the  conclusion  of  Qeikle's  Great  Ice  Age  Is  this.  "Upward  of  200, 
000  years  ago  the  Earth,  as  we  know  from  the  calculation*  of  attronomert, 
WHS  so  placed  in  regard  to  the  Hud  that  a  series  of  physical  changes  naa  in- 
duced, which  eventually  resulted  in  conferring  upon  our  atmosphere  a  most 
Intensely  severe  climate.  AU  Northtm  Europe  and  North  Amtriea  disap- 
peared beneath  a  thick  crust  of  ice  and  snow,  and  the  glaciers  of  such 
r^ioDs  as  Switzerlsnd  assumed  gigantic  proportions.  The  great  sheet  of 
land-ice  leveled  up  the  valleys  of  Britain  and  stretched  across  our  moun- 
tains and  hills  down  to  low  latitudes  in  England."  And  so  it  is  said  as  to 
the  north  of  En  rope.  "Ere  long  this  wonderf\il  scene  passed  away. 
Gradually  the  snow  and  ice  melted  ;  the  arctic  mammalia  disappeared  :  the 
climate  grew  milder,  until  something  like  perpetual  summer  reigned  in 
Britain.  Then  it  was  that  the  hippopotamus  wallowed  in  our  rivers,  and 
the  elephant  crashed  our  forests  ;  then,  too,  the  lion,  tlie  tiger,  and  hyena 
became  denizens  of  the  English  caves."  Then  after  a  "longtime  "  it  grew 
cold  ;  these  tropical  animals  disappeared,  and  the  arctic  beasts  came  back  ; 
but  the  c1iraat«  became  so  severe  that  even  these  "migrated  southward, 
vntil  all  life  deserted  BrilAln,  and  snow  and  ice  were  left  in  undisputed 
possession,  Oaea  more  the  uonfluent  glaciers  overflowed  the  land,  and 
desolation  and  sterility  were  everywhere."  "We  cannot  say  how  often 
such  alternations  of  cold  and  mild  periods  were  repeated."  "  A  similar 
BuccesrioD  nf  changes  transpired  in  North  America."  The  palteolilhic 
man  was  here  in  the  tnter-^acLal  period,  and  tnaea  out  I  0S4,  &c 
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In  Sootlftnd  "the  direction  or  the  Bcretches,  nild,  and  groorea  npon  tbe 
todi  head,  ustully  ecineidti  with  th«  trend  of  the  tatlej/  in  which  the  tiQ 
occurs."  Oelkie'H  Ice  Age,  31.  "  In  the  Northern  Highland  "  *  ihey 
keep  pArallel  to  the  trend  of  the  great  glenB ;  and  in  the  Southern  Up- 
landB.  likewise,  they  follow  all  thu  windings  of  the  cbief  dales  and 
'hopes.'  "  p.  80.  A  hope  is  a  sloping  plane  between  ridges  of  tnouutaina. 
Let  UB  remember  these  local  indications. 

And  James  Qeihie asks,  "  Wliat  do  we  learn  ft<om  tfaeemtlcsT"  the  &r 
traveled  blocks  over  the  whole  &ce  of  the  counti^.  "  The  highland 
boulders  on  the  Pentlands  and  Lammermulra,  for  example,  after  croesing 
Strathallan  or  Strutheam,  traversed  either  the  Campele  or  Ochll  Hills,  and 
passed  athwart  the  broad  vale  of  the  Forth  before  they  flulshed  their  Journey. 
'  By  what  agent  werethey  transported!  The  answer  is  by  a  colossal  glacier." 
p,  323-1.  "It  is  a  bet  that  most.  If  not  all,  the  erraliti  have  traveled  in 
directions  that  colndde  with  the  trend  of  the  roek-etria."  "The  erratics 
tying  loose  upon  the  ground  have  moved  in  the  identical  direction,  followed 
by  the  till  of  the  same  regions  ;  a  direction  which  it  need  hardly  tie  said 
colDcides  with  that  of  the  underljiag  rock-stristiona.  Indeed,  when  the 
(ill  is  carefully  searched  it  not  infrequently  j/ieldi  fragmentt  of  the  tantt 
Tockt  OS  those  of  which  the  erratics  lying  leoM  at  Ihe  lurfaee  are  com- 
posed." 224-S,     Mark  how  coincident  with  the  topagraphj. 

He  l^irther  proceeds  to  say,  that  aCler  the  great  glacial  deposits  of  Bcol- 
land,  "  the  country  at  length  became  submerged  to  a  depth  in  the  south- 
east and  west  midland  district  of  probnbly  OS  much  08  1,100  or  1,260  feet." 
SfiS,  350.  "  The  river  deposits  of  the  lowlands  were  nou  parlioJIy  re-ae- 
torted,  or  top-dressed,  as  It  were,  by  the  action  of  the  sea.  As  thu  sub- 
mergence  approached  its  climax  the  temperature  became  colder  ;  ice-rafU 
fioated  about,  and  dropped  boulden  over  tk»  tea-bottom.  These  are  now 
found  floating  on  the  slopes  of  the  reassorted  gravel^  and  eoclosed  in  strati- 
fied clays,  the  character  of  the  shells  in  which  prove  the  climate  to  have 
lieeo  severe."  833. 

Hr.  J.  Geikie  finds  in  England,  Wales  and  Ireland  the  like  evidence  of 
glaclation,  of  depression  of  the  land  and  inflow  of  the  sea.  and  the  eleva- 
tion ag^n  of  the  land  ;  but  no  tnie  till  hss  been  found  In  east  Angllo.  871. 
"Thestrln  upon  the  rocks,  and  Ihe  direction  in  which  the  till  haslraveled, 
mark  out  clearly  the  path  taken  by  the  great  sheet  of  ice  which  wrapped 
(ip  Ireland  even  as  it  enveloped  Scotland."  873. 

ScandiTtavia,  Northern  Europe  generally,  Switzerland,  the  Voagea,  Black 
Forest,  and  Pyrenees,  bear  evidence  of  former  Arctic  conditions,  "  Even 
•s  far  south  as  latitude  37°.  the  former  existence  of  glaciera  in  the  Sierra 
Nevada  lias  been  proved  ;"  •  •  "and  so  on  with  most,  or  perhaps  all, 
the  hlUler  regions  of  Europe,  great  snow  fields  existed  where  now  there 
are  none,"  or  but  "Insignificant  snccessors."  379.  And  the  like  account 
Is  given  on  the  testimony  of  travelers  of  Caucasus,  Atlas,  Lebanon,  the 
Himalaya,  and  mountains  In  the  north  of  China  and  In  North  America. 
"The  direction  of  the  glaclation  in  the  extreme  north  of  Scandinavia,  the 
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peninsula  of  Kola,  and  Northenatem  PinlBUd  demonstratcB  that  tbe  great 
M«r  Ae  glate  radiated  ouheardi  from  tha  high  graundi  of  Norway  and 
Sweden,  flowing  north  htuI  northfait  into  the  Arctic  Ocean  and  east  into  the 
White  Bea,  and  thus  clearly  proving  that  Northern  Europe  was  not  ot»r- 
fimntd  by  a  vatt  iee-cap  creeping  outward  from  the  North  Pole,  as  ROBie 
geologista  hare  Buppoeed."  383.  These  are  Qelkle'a  words ;  and  here  ho  is 
St  issue  with  James  Croll  and  Agasslz. 

Oelkie  proceeds  :  "  After  that  boulder-clay  had  been  laid  down,  dry  laud 
appeared  in  Scotland  and  tbe  north  of  England ;  and  at  a  later  date,  a 
movement  of  subsidence  ensued  which  resulted  in  drowning  Wales  to  a 
depth  probably  of  not  less  than  two  thousand  feet."  "All  we  know  is  that 
Scotland,  Wales,  and  the  north  of  England  were  largely  submerged." 
Oelkie,  479.  Tbe  south  and  southeast  of  England  was  not  submerged,  and 
tbat  portion  only  contained  paleolithic  Instruments ;  but  the  neolithic  occur 
everywhere  In  and  throughout  the  British  Islands  ;  480;  and  here  were  no 
traces  of  glaclation  ;  470 ;  tbe  line  of  dividun  being  the  middle  of  England; 
484.    The  islands  and  continent  became  connected;  489. 

He  says  :  "It  is  remarkable,  that  nowhere  in  the  great  plains  of  Siberia 
do  any  traces  of  glacial  action  appear  to  have  been  observed."  lb.  495. 
"  Consequently  we  And  the  great  river  depoaila  wilh  their  mammBlian  re- 
mains, which  tell  of  a  milder  climate  than  now  obtains  in  those  high  lati- 
tudes, still  lying  undisturbed  at  the  surftkCe."  496. 

In  the  regions  of  Alaska,  we«t  of  the  Bocky  Mountains  we  have,  saya 
James  Oelkie,  "a  continuation  of  tbe  same  physical  conditions  that  charac- 
terize the  more  northern  latitudes  of  Asia,  namely,  great  plains  Intersected 
by  large  rivers.  Along  the  banks  of  these  rivers,  north  of  Mount  St.  Elins, 
numerous  mammalian  remains,  especially  the  mammoth,  have  been  de- 
tected." *'  But  in  the  norihern  latitudes,  east  of  the  Rocky  Mountains,  no 
sncb  mammalian  remains  have  been  detected,"  "  They  are  rare  also  or 
altogether  wanting  in  Canada."  "Nevertheless,  proofs  are  not  wanting  of 
a  former  mild  condition  of  things  having  prevailed  within  comparatively 
recent  limes  In  the  for  norih  of  British  America."  497. 

The  glacialists  generally  llnd  no  cause  for  tbe  great  Ice  sheet,  whose 
etfectsthey  see.  in  the  elevation  of  tbe  mounlalns,  or  in  Ice  floods,  nor  in 
ice  rafts  floating  from  the  pole.  Mr.  James  Croll  flnds  Ite  cause  in  the 
earth's  movement  in  an  eUipIical  and  eccentric  orbit  round  the  sun,  which 
Is  central  lo  one  end  of  the  ellipse,  so  that  when  the  earih  moves  in  the 
other  end  of  the  ellipse  it  is  three  mllllonH  of  miles  fkriher  from  the  sun. 
and  in  the  extreme  of  the  orbital  eccentricity  he  says  fourteen  millions  of 
mites  Ibrther  Tram  the  Sun  ;  and  by  reason  thereof  the  warmth  of  the  Sun 
Is  lessened  at  lis  surtkce.  At  this  time  the  Earth  Is  nearest  the  Sun  at  our 
mid-winter,  and  our  winter  solstice  is  supposed  to  be  warmer  for  It ;  but 
by  the  precession  of  the  equinox,  the  Bun  crosses  the  equator  twenty  mln- 
nten  and  twenty  seconds  sooner  than  the  year  before  ;  Oelkie  139 ;  by  which 
process  our  seasons  become  gradually  shifted  In  relation  to  the  position  of 
Ute  Earth  in  Its  orbit,  so  that  In  ten  thousanddvebuudred  years  our  winter 
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-  aotatice  \TiII  coincide  nith  the  Earth's  greatest  distAnce  tram  the  Sun;  133; 
hence,  greater  relHger&tioD ;  and  hence,  according  to  Jas.  Croll,  a  great 
ice  cap  at  the  North  Pole  ;  to  be  yet  more  aggraraled  when  such  coinci- 
dence shall  occur  at  tbe  greatest  eccentricity  of  the  Earth's  orbit.  It  is  not 
ataerted  lUat  in  any  one  year  the  Earth  will  receive  any  less  heat  fh>m  the 
Sun,  01'  in  either  henusphere  than  in  the  nonnal  stat«  of  the  Earth's  movc- 
menle.  If  the  aphelion  wint«r  be  colder,  the  perihelion  summer  would  be 
warmer  in  the  same  hemisphere.  At  the  prceent  time  these  both  occur  in 
ihe  southern  hemisphere,  and  we  hear  of  no  abnormal  cold,  or  increase  of 
ice.  Certainly  South  America  is  not  invaded  by  ice,  and  oursbipsare  going 
round  Cape  Horn  as  usual.  It  is  not  known  that  llie  gladers  on  the  Andes 
have  grown  higher  or  longer!  while  It  is  known  that  by  the  riseof  Norway 
of  hut  three  feet  in  a  century,  the  mountain  glaciers  have  grown  longer  by 
abont  three  hundred  yards.  The  good  people  there  need  not  he  in  a  hurry 
b>  emigrate,  for  in  due  lime  the  vertical  oscillation  will  be  in  an  c^poeil« 
direction. 

Agassiz  says,  in  his  Journey  In  Btazil,  in  proof  of  his  opinion,  "  On  my 
arrival  in  Rio  de  Janeiro,  •  •  •  my  attention  was  immediately  attracted  by 
a  very  peculiar  formation  consisting  of  an  ochraceous,  highly  ferruginous, 
sandy  clay.  During  a  stay  of  three  months  at  Rio,  whence  I  made  my 
excursions  into  the  neighboring  country,  I  had  opportunities  of  studying 
this  deposit,  both  in  the  province  of  Rio  de  Janeiro  and  in  the  adjoining 
province  of  Miuas  Geracs.  I  found  that  it  rested  everywhere  upon  the  un- 
dulating aurfhces  of  the  solid  rocks  in  place,  was  almost  entirely  destitute 
of  strotiflcHtion.  and  contained  a  variety  of  pebbles  and  boulders."  p.  899. 
"There  can  be  no  doubt  in  the  mind  of  any  one  familiar  witli  similar  facta 
observed  in  utlier  parts  of  the  world,  that  thie  is  one  of  the  many  forms  of 
drift  connected  with  glacial  action.  1  was.  however,  far  tVom  anlid|)ating, 
when  I  flrst  met  il  in  the  neighixirhood  of  Kio.  that  I  should  afterwards 
find  il  spreading  over  the  surihce  of  the  country  &om  north  to  south  and 
ttom  east  to  west,  with  a  continuity  which  gives  legible  connection  to  the 
whale  geological  history  of  the  continent."  p.  400.  "A  sheet  of  drift, 
consisting  of  the  same  homogenous,  unstratifled  paste,  and  containing 
loose  materials  of  all  sort*  and  aizes,  covers  the  country.  "  p.  403.  Up 
the  coast  at  I'arA,  he  says,  "  I  was  surprised  to  And  at  every  step  of  mj 
progress  the  same  gocdogicul  phenomena  which  had  met  me  at  Rio,"  and 
he  was  reliably  Informed  "that  this  formatioD  continued  tbrongh  the  whole 
valley  of  the  AmaEons,  and  was  also  lo  be  found  on  all  Ihe  affluents."  p. 
40S.  Now  Bio  ia  at  the  24lh  degree  of  south  latitude.  Pari  at  one  degree, 
ftod  the  Amazon  discharges  under  the  eqnalor.  Did  then  the  polar  tc« 
cause  the  phenomenon  t  If  so,  was  It  by  a  mighty  continuous  land-home 
glacier  (torn  the  South  Pole,  or  by  ices  fhim  the  Andes,  glacial  or  floatingT 
He  gives  no  explanation  here,  but  elsewhere  regards  the  Andes  as  source* 
of  the  glaciatlon.  He  saw  the  ussiratilled  paste  "  spreading  over  the  sur^ 
bee  of  the  country."  Other  geologists,  in  other  parts  of  the  world,  And  Ita 
wppoeed  equivalent,  the  "  boulder  clay  or  till,"  nt  the  bottom  of  the  drift 
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Ibmiatiun,  and  long  antecedent  In  deposition.  Bat  there  is  no  reason  wby 
the  paste  should  not  be  formed  through  all  time,  where  there  are  mountain 
glaciers,  grinding  the  rocks  of  the  deacending  deflles,  with  a  water  under- 
flow, frosts  and  rains,  la  spread  it  over  the  lower  country,  to  an  indefinite 
extent  through  indefinite  time. 

There  certaialj  seems  to  be  no  nsrrant  for  the  supposition  of  a  polar 
Ice-sheet  over  South  America,  while  a  cause  for  the  phenomena  seen  seems 
much  nearer.  There  are  the  Cordilleras,  ever  ice-covered,  with  valleys 
filled  with  glaciers  grinding  upon  the  rochs,  and  making  paste  or  Till  of 
their  comminuted  materials,  and  incessant  t^eeEings  and  Ibawlngs  and 
rains  to  carry  down  the  product  over  the  »urfae«  of  th*  land,  now  as  well 
as  when  the  first  drill  deposit  was  made.  Further  information  is  certainly 
iranted  upon  this  subjecl,  and  it  may  be  hoped  that  Professor  Orton,  now 
about  to  visit  the  Amazon,  may  afford  it.  Hr.  Kerr,  in  his  Keport  on  the 
Survey  of  North  Carolina,  in  1875,  makes  observations  pertinent  and  In- 
teresting: "Till  or  initial  drin,"  which  "maybe  seen  et-erywhcre  on  the 
hills  and  slopes  of  the  Piedmont  region,  and  less  conspicuously,  even  in 
the  eastern  territory  of  the  Quartemary  proper."  p.  1ST.  "Evidently 
these  materials"  (the  gold  gravels)  "have  descended  the  slopes  of  the  moun- 
tains and  ridges,  st  whose  bases,  or  oo  whose  lower  and  gentle  inclines 
they  are  found.  By  what  force  T  Certainly  not  of  water.  Neither  are 
they  moraines  ;  accumulations  at  the  foot  of  descending  ice  masses.  They 
are  simply  l>edB  of  fill,  which  have  crept  down  the  declivities  of  the  hills  and 
mountains,  exactly  as  glaciers  descend  the  Alpine  valley,  by  successive 
/rMzi'n^  and  Ihawing  of  the  whole  waler-tatMrated  mail,  both  the  ezpamioJi 
of  freezing  and  gratitation  contributing  to  the  doienuiard  motement;  and 
with  each  thawing  and  advance,  the  embedded  stones  and  gold  particles 
dropping  a  little  neare  the  bottom."  p.  156.  This  Idea  may  explain  much 
of  the  appearances  that  perplex  geologists,  without  driving  them  to  the 
theory  of  an  immense  polar  ice-sbeet  glaciation.  All  past  time,  since  the 
mountains  rose  lh>m  the  sea,  gives  room  for  normal  causes  to  complete  their 
work,  with  the  results  we  witness ;  and  account  for  Till  being  found  upon 
the  BurAce  as  well  as  beneath  the  drift,  and  that  without  a  polar  ice-sheet. 

Those  who  concur  in  the  conclusion  that  there  have  been  continental 
ioe-sheets  of  great  thickness,  and  destructive  of  all  life  where  they  moved. 
are  not  agreed  as  to  their  cause,  source,  or  extent.  AgassiE  Insists  that  their 
cause  Is  cosmic,  and  more  than  the  normal  glaciersof  high  mountains;  and 
he  and  James  Croll,  and  Winchell,  and  others,  give  them  b  polar  center 
and  a  flow  towards  the  tropics  down  to  at  least  the  &9lh  degree  of  latitude, 
•nd  Agaselz  extends  them  Into  the  tropics.  James Oelkie,  with  Croll,  as- 
oribea  to  them  an  astronomical  cause,  but  makes  the  mountains  of  Norway 
•nd  Sweden  the  souroe  and  center  of  the  Ice-distrlbutlon.  Winchell  infers 
a  mountain  at  the  North  Pole  adequate  to  the  production  and  movement 
hither  of  the  great  ioe-sheet.  This  want  of  accord  among  these  eminent 
gladalists  is  an  argument  of  oonslderable  force  to  show  that  the  theory  is 
without  a  tenable  foundation. 

FBOC.  AMEB.  FHILOfl,  BOC.  ZTI.  ST.  XT 
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Beside,  the  theory  is  so  extraordiaary,  Id  its  conjectured  cause,  and  bo 
Btupendoua!;  disutrous  In  Its  coDaBquences  ;  and  so  wholly  at  variance 
with  the  ordinary  procedures  of  Nature,  that  mankind  have  a  right  to  t«ke 
tbeir  stand  on  the  stability  of  normal  lawa,  and  to  denuknd  the  clearest  and 
raost  indubitable  proob,  before  they  yield  their  Giith  in  all  they  have  been 
taught  by  experience  and  history. 

Unifurmily  between  cause  and  effect;  stability  of  law;  are  the  basis  and 
surety  of  all  philoeopblzlng.  Building  on  such  foundation  mankind  have 
lielieved  that  this  earth  is  their  stable  habitation,  since  man  was  placed 
here,  and  that  it  is  neither  to  be  drowned  nor  ice-clad,  to  the  destruction  of 
the  life  upon  it.  We  reasonably  infer  fh>m  all  the  post  that  the  world  was 
made  to  support  the  life  it  sustains  ;  that  the  Power  that  could  create  both 
It  and  that  life,  and  adapted  one  to  the  other,  had  a  purpose  of  tbeir  per- 
manence, and  would  not  permit  that  purpose  to  become  frustrate.  Against 
such  an  inference,  baaed  in  all  knowledge  of  what  has  been,  they  who  as- 
sert an  Impending  liability  to  the  destruction  of  half  or  more  of  the  human 
race,  with  its  wealth  and  civilization,  have  a  right  to  demand  an  attesting 
example  in  the  world's  geological  history,  or  reasons  more  cogent  than 
seem  to  have  been  offered,  to  prove  that  such  destruction  awaits  the  world. 

They  have  a  right  to  say  that  so  general  a  disaster  is  not  compatible 
with  the  established  order  of  the  universe.  Those  who  offer  an  h?pothe«Ifi, 
the  converse  of  this  ground  of  security,  have  the  burden  of  the  proof  and 
of  the  argument  resting  heavily  upon  them.  The  bets  they  rely  upon 
must  be  clearly  Incapable  of  any  other  solution  ;  the  cause  assigned  must 
flt  the  effect. 

All  physicists  profess  to  adhere  to  the  normal  laws  of  nature :  as  the  law 
of  gravitation,  the  movements  of  tlie  planets,  &c..  the  fbrmations  of  the 
rodcB,  their  elevations  and  depressIonB;  of  evaporations,  and  rainftlls,  and 
congelations,  &c. ;  and  he  who  rests  himself  on  such  foundation  is  to  be 
taken  to  be  upon  the  true  foundation,  until  it  is  clearly  shown  that  some 
eccentricity  of  nature  has  been  acting  exceptionally,  and  lias  left  the  evi. 
dences  of  her  exceptional  action  in  manner  to  he  incapable  of  explana- 
tion by  her  usual  laws.  Adhering  to  these  laws  geologists  have  generally 
agreed  that  in  the  beginning  this  Earth  was  very  hot  and  that  its  interior 
was  the  source  of  igneous  rocks ;  that  It  was  surrounded  by  water  and 
steam  ;  and  in  the  pervasive  waters  the  sedimentary  mcks  were  deposited 
from  the  eroded  materials  of  Igneous  rocks,  and  by  Incesnant  repetitions  of 
the  erosions  of  both  kinds  of  rocks,  and  that  as  Ute  as  tlie  Carbonlferoos 
Ages  the  Arctic  had  yet  a  Tropical  climate.  By  heat  the  Earth  was  kept 
expanded,  but  cooling  by  radiation  It  gradually  grew  less,  and  the  crust  of 
rock  became  too  large  for  the  internal  mass,  and  consequently  by  its  own 
weight  the  collapse  sunk  the  valleys  and  raised  the  hills,  formed  the  ocean 
beds  and  heaved  the  mountain  ranges,  and  the  Earth's  rocky  covering  be- 
came plicated  and  corrugated,  yet  by  a  process  as  gradual  and  quiet  as  tite 
radiation  of  the  internal  heat.  This  process  was  onward  until  Its  cause 
ceased ;  but  the  cessation  of  the  radiation  was  no  cause  fbr  a  gUclalion 
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greater  than  we  witnew.  By  tbe  Impulse  that  produced  the  robttltui  of 
the  Eanh  on  its  axis,  the  ehape  of  the  globe  nog  reduced  from  a  sphere 
to  ao  oblate  apheroid,  by  the  S»tteDing  of  the  Polee,  and  that  catisc  forbade 
mountaina  rising  at  the  Poles.  It  Is  necessary  that  we  keep  the  above 
princtples  and  Giets  In  view  as  we  proceed.  The  height  of  monntaine,  and 
■eaa  open  to  the  Poles  are  botli  causes  of  glaclatlon,  and  not  to  be  OTer- 
looked,  but  cannot  be  cause  of  the  continental  ice-sheet. 

Having  staled  the  theory  of  the  gt«at  glacial  Ice-aheet,  and  the  focta 
upon  which  the  glacialists  place  it.  it  seems  expedient,  considering  how 
generally  it  has  been  accepted,  to  take  yet  closer  and  broader  views  of 
otiier  (acts  and  laws  requisite  to  correct  ooaclnslons,  many  of  them  fur- 
nished by  the  glacialists  thenuelvea,  but  looked  at  by  other  eyes,  these 
may  afTord  prooft  that  should  conduct  to  an  opposite  induction. 

The  ututratified  drift,  or  boulder  clay,  or  Till,  is  a  chief  at^ment  for 
the  continental  Arctic  sheet  of  ice.  Grant  it  came  frum  beneath  ice,  that 
&Ct  does  not  prove  that  It  canie  from  a  polar  !ce-sheet,  for  It  might  be  from 
glaciers  of  contiguous  mountains,  or  Ices  floating  down  from  the  North. 
Dr.  Dawson  say  :  "  It  may  be  viewed  as  consisting  of  a  base  or  paste  in. 
eluding  angnlar  and  rounded  fiagmenis  of  rocks.  The  base  varies  from  a 
stlflf  clay  to  loose  sand,  and  its  composition  and  color  generally  depend 
upon  those  of  tht  undarlying  and  neigJUioring  rocks.  Thus,  over  sand- 
stones it  is  arenaceous,  over  shales  alliaceous,  and  over  conglomerates  and 
hard  slates,  pebbly  or  shingly.  The  greater  number  of  Cbe  stones  con- 
tained in  the  drift  are  usually  like  the  paste  containing  them,  derived  from 
the  neighboring  rock  formations."  Acadian  Qeology,  59.  In  Brazil  it  is 
"ochraceous.  highly  femigiuous,  sandy  clay."  Agassiz,  899.  This  is  evi- 
dence that  the  source  of  the  Till  is  local  and  co-extensive  with  a  local  cause 
and  source ;  but  as  the  Andes  are  of  immense  height  and  running  the 
length  of  South  America  and  covered  by  perpetual  glaciers,  so  the 
manubcture  of  the  paste  is  present  through  all  time  ;  and  the  frosts  and 
r^ns  hare  ever  since  the  Cordilleras  were  raised,  spread  It  over  the  declin- 
ing surfoce  towards  and  to  the  Atlan^c.  With  this  eternal  whiter  ever 
present  upon  the  Andes,  even  under  the  Equator,  it  does  not  seem  neces- 
sary that  we  should  seek  a  cause  in  a  great  "cosmic  winter,"  "of  univer- 
sal cold."  which  may  have  lasted  "for  thousands  of  centuries,"  for  so 
much  Agassiz  says.  We  need  not  then  go  to  a  polar  ice-cap  for  an  ex- 
planation. The  Till  may  be  there  from  normal  caives.  and  thus  be  yet 
spreading  over  the  sur&ce. 

Agassii  rejects  the  Idea  of  depoeition  under  the  sea,  because  there  are  no 
marine  remains  in  the  strata  of  rocks  or  their  covering.  He  says:  "It  la 
my  belief  that  all  these  deposits  belong  to  the  Ice  Period  In  Its  earlier  or 
later  pliases,  and  to  Uils  cosmic  winter,  which.  Judging  tram  all  the  phe- 
nomena connected  with  It.  may  have  lasted  for  thousands  of  centuries,  we 
must  look  for  the  key  to  the  geological  history  of  the  Amazonian  Valley. 
I  am  aware  that  this  suggestion  will  appear  extmvagant,  but  Is  it,  after  all, 
so  improbable,  when  Central  Europe  was  covered  with  Ice  thoasanda  of 
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feet  thick ;  when  the  glftders  of  Qreti  Briuin  ploughed  into  the  sea.  ajid 
when  those  of  the  Swiss  HonntalnB  had  ten  tlmea  their  pKBBUt  altitude ; 
■when  every  lake  In  Northern  Italy  was  filled  with  ice,  and  these  Ttot^n 
masses  ezlended  even  Into  Nortlieni  AMca ;  when  a  sheet  of  ice,  reaching 
nearly  to  the  summit  of  Mount  Washington  *  *  (that  is.  having  a  thidc- 
net»  of  nearly  six  thousand  feet, )  moved  over  the  eontiittnt  of  North 
America  ;  is  it  so  improbable  that,  in  this  epoch  of  untHnul  eeU,  the  Val- 
ley of  the  Amazons  also  bad  its  glacier  poured  down  into  it  from  the  ac- 
cumulalioDs  of  snow  in  the  Cordilleras,  and  swollen  laterally  by  the  tribu- 
tary glaciers  descending  from  Ihe  table  lands  of  Quinna  and  Brawl?  The 
movement  of  the  Immense  glacier  must  have  been  eastward,  determined  u 
well  by  the  vast  reservuire  of  snows  in  the  Andes  aa  by  the  direction  of  the 
valley  itself.  It  must  have  ploughed  the  valley  bottom  over  and  over 
again,  grinding  all  the  materials  beneath  it  to  a  fine  powder,  or  reducing 
them  to  small  pebbles  ;  and  it  must  have  accumulated  at  its  loner  end  a 
moraine  of  proportions  as  gigantic  as  its  own  ;  thus  buildiog  a  colossal  sea 
wall  across  the  valley."  p.  425,  But  he  found  no  striated  stone  as  there 
was  no  natural  rock-BUr&ce  in  the  valley;  and  admits  "I  have  not  here  the 
positive  evidence  which  has  guided  me  in  my  previous  glacial  investiga- 
tions."  p.  42«. 

All  this  account  of  the  Amaiontan  Valley  is  inconsistent  with  what  Mr. 
Agassiz  had.  In  the  same  Journal,  408,  said  of  a  Northern  and  Southern 
Ice-cap  "moving  to  the  Equator."  and  with  all  the  other  glacialists  who 
clium  that  it  did  not  descend  below  the  thirty-ninth  degree  of  latitude. 
This  gigantic  glacier  certainly  did  not  come  tmm  the  South  Pole;  nay, 
when  in  the  stage  of  thawing,  it  did  not  move  at  all.  It  was  dammed  in 
by  its  own  moraine  or  huge  wall  of  dibrCt ;  and  when  it  melted  it  liecame 
a  vast  ft-esh-water  lake.  And  Agassiz  says  :  "  In  this  shallow  sheet  of 
water  imder  the  ice.  and  protected  by  it  from  any  violent  disturbance,  those 
finer  triturated  materials  always  found  at  a  glacier  bottom,  and  ground 
sometimes  to  powder  by  its  action,  would  be  deposited  and  gradually  trans- 
formed tVom  an  unstratlQed  paste  containing  the  finest  sand  and  mud,  to- 
gether with  coarse  pebbles  and  gravel,  into  a  regularly  stratlfled  formation.*' 
lb.  428.  This  is  said  to  explain  why  this  is  not  like  tlie  same  glacial  pru- 
dnct  in  Europe  :  why  it  is  stratified  na  a  deposit  of  still  waters,  but  docs 
not  explain  how  the  same  material  liss  a  different  appearance  over  the 
general  surface  of  Brazil ;  how  the  trituration  and  stratification  would  go 
on  without  motion  of  both  Ice  and  water,  nor  what,  during  such  quiet 
lake-like  operation  under  ice,  had  become  of  tiie  floods  that  were  ever  de- 
scending from  the  greatest  water  shed  of  the  world  which  must  reach  the 
sea.  The  attempted  theory  demands  too  much,  involves  difficulties  not 
cleared  up,  and  stands  upon  another  hasis  than  that  of  polar  gladation. 
That  the  floods  of  the  Amazon  and  all  its  tributaries  should  be  self.dammid 
Into  a  lake  of  fresh  water,  and,  at  near  the  sea  level,  covered  with  ice  un- 
der the  equator  is  a  proposition  that  seems  of  the  moat  extraordinary  na- 
ture, and  eelf-oondemolng. 
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Let  us  proceed  to  exftintne  otber  wltneaftes  for  additional  fitcts,  uid  oom- 
p«re  other  oplnlosB  or  the  scleatiflc  experta,  though  It  be  to  flod  them  ex- 
preising  conflicting  riewH,  m  they  are  wont  to  do  in  conrta  of  Juatice, 
when  it  becomcH  the  dutj  of  the  Judge  to  extract  the  truth  as  wall  aa  be 
on,  by  piincipiea  of  reason  applied  by  good  aeuH.  The  testimony  will 
keep  in  view  not  only  the  fkcta  of  gtadatlon,  but  alao  those  wiilcb  show 
that  tbere  were  other  causes  for  all  the  phenomena  we  witness  less  abnor- 
mal than  that  asrigned  by  the  eminent  naturalist  whose  name  gave  authority 
to  all  hia  utterances.  If  a  continental  ice-aheet  of  the  magnitude  supposed 
could  not  travel  hither  from  the  North  Pole  by  land,  there  may  have  been 
water-ways  for  ice  to  float  down  from  the  Arctic  region,  and  also  local 
glaciers  from  higher  mountains  where  none  are  now  to  be  found,  or  those 
of  much  smaller  size. 

If  the  glaciatlon  was  coemic,  polar  and  continental,  then  should  Northern 
Asia  bear  evidence  of  it.  Jamea  Gelkle  claims  to  include  North  America, 
but  does  DM  claim  Siberia  as  having  been  subject  to  the  reign  of  ice.  He 
aays :  "Thus,  in  the  Western  as  In  the  Eastern  Hemisphere,  we  are  con- 
fronted with  precisely  the  same  phenomena.  In  regions  wbicli  can  be  pmred 
never  to  have  been  over-ridden  by  the  great  continental  glaciers,  and  in 
districts  which  give  no  evidence  of  submergence  during  the  lalest  period 
of  glacial  cold,  the  extinct  mammalia  occur  in  leas  or  greater  abundance  at 
the  very  surface."  Great  Ice  Age,  601.  He  farther  says  the  north  coast 
of  Asia  "indicates  the  former  presence  of  a  milder  climate  in  Siberia  than 
now,"  "  in  the  presence  of  numerous  animal  remains,"  as  of  the  "mam- 
moth, wool  J  rhinoceros,  bison  and  horae."  p.  493,  490.  "Tbe  great  plains 
of  Silteria  never  could  have  nourished  glaciers."  "Tbe  absi'nce  of  high 
grounds,  and  the  comparative  dryness  of  the  climate,  must  have  prevented 
any  accumulation  of  glacier  lee."  602.  And  he  only  claims  that  the  great 
glaciers  extended  southward  to  the  middle  of  England.  Tet  to  fill  the  con- 
ception of  Agassiz  and  Croll  the  ice  formation  at  the  North  Pole  should 
have  so  filled  the  Arctic  Ocean  as  to  move  by  its  weight  over  the  land  of 
Northern  Asia,  as  well  as  over  Europe  and  America.  The  land  journey 
should  have  been  the  same  over  the  three  continents  from  the  same  moun- 
tain of  ice  at  the  North  Pole. 

Next  to  tbe  iNmlder  clay,  tbe  scratcbea  and  groovlngs  in  the  rocks  are 
taken  as  the  proo&  of  the  Polar  ice-sheet.  Their  straight  northerly  direc- 
tion affords  tbe  argument. 

Dr.  Dawson,  an  eminent  practical  geologist,  who  has  observed  by  travel 
and  reflected  much  upon  the  subject,  rejects  the  theory  of  the  great  ice- 
aheet  from  the  fkr  north.  The  acratchings  are  not  fhnn  one  direction,  but 
some  from  nearly  north,  some  ftom  north  20°  and  80<^  east,  norih  20°,  26°, 
80°  and  es°  west.  Acadian  Geo.  62:  09.  In  the  Bt.  Lawrence  Valley 
tbe  direction  is  tmm  northeast  to  southwest.  At  Stony  Point,  Lake  Erie, 
Michigan,  the  grooves  are  th>m  north  00°  east,  and  from  north  60°  west 
Wlnchell,  318.  Dana  gives  greater  variations,  showing  variatlonfl  and 
hitches  in  the  moving  mass.  G89,  7S1.    And  Henry  D.  Ik^rs  sitid,  the 
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grooves  crossed  at  various  angles,  and  "  the  strUe  are,  moreover,  not  rigor- 
ously straight,  but  curve  sUglitly  to  conform  to  inequalities  in  tlie  shape 
and  hardness  of  the  resisting  surfnce."  2  Qea.  of  Penna.,  77S. 

Dr.  Dawson  saja  :  "  I  have  no  heailatiou  In  asserting,  from  my  own  ob 
servatiuDS  ae  well  as  from  those  of  others,  that  for  the  southwest  sliiation 
the  direction  was /rem  (he  ocean  toteard  the  interior,  against  the  slope  of 
the  St.  Lawrence  Valley.  The  crag-and-tail  forms  of  all  our  isolated  iiills, 
and  tlie  direction  of  the  trajisport  of  twulders  carried  from  them  show 
throughout  Canada  the  movement  was  from  northeast  to  southwest  This 
at  once  disposes  of  the  glacier  theory  for  the  prevailing  set  of  strix,  for  we 
cannot  sujiposc  a  glacier  moving  from  the  Atlantic  up  into  Uie  interior. 
On  the  other  hand,  it  is  eminently  favorable  to  the  idea  of  ocean  drift."  69. 
This  was  based  upon  the  idea  of  a  submergence  of  Canada,  New  York, 
and  New  England,  and  an  Arctic  current  i^eoring  ice  in  the  forms  there  pro- 
duced. He  proceeds  to  say  :  "  Now  we  know  that  in  the  Post-pliocene 
Period,  Eaatern  America  was  submerged,  and  consequently  the  strialion  at 
once  comes  into  hannony  with  other  geological  facts."  70. 

Dr.  Edward  Hitchcock,  in  his  address  in  1841,  says:  "  The  gronp  named 
post-tertiary  by  Sir.  Lyell,  is  found  also  in  the  northern  part  of  New  York 
and  in  Canada,  containing  shells  of  a  more  Arctic  character  than  those  now 
living  in  the  same  latitudes."  p.  18.  To  produce  the  drift,  scratcbinga, 
and  transportation  uf  boulders  witnessed,  the  agents  must  have  been  water 
and  ice,  exerted  before  the  existence  of  man  on  the  continent ;  yet  geologi- 
cally recent ;  but  he  did  not  pronounce  his  belief  in  tbe  great  ice-sbeet. 
23.  23. 

Professor  Rogers  says  :  "  Prom  the  coast  of  HiUne  westward  to  the  basin 
of  Ivike  Ontario,  and  Stttia  the  estuary  of  the  Hudson  northward  to  th&t 
of  the  St.  Lawrence,  a  deposit  of  blue  clay  and  sand  occupies  the  valleys 
of  many  of  the  rivers  at  all  levels  above  the  tide  and  to  a  height  of  more 
than  four  hundred  feet  in  the  Valley  of  Lake  Chumplain,  where  Its  eleva- 
tion is  at  ils  maximum."  And  speaking  of  the  later  local  dritt,  he  says  : 
"No  one  general  direction  or  northern  source  can  be  assigned  to  this  upper 
depusil,  ill  gravel  and  envliebloekt  appearing  rather  lobe  derived  from  tA« 
more  ancient  general  drift  of  the  adjoining  kiUt,  reditperied  by  tome  aque- 
otit  tnovementupon  the  eurfaeeof  the  foniliferoui  elaj/»  andiandt."  2 Geo. 
of  Pa.,  775. 

To  proceed  with  our  survey  geographically  from  east  to  west.  Tbo 
Qeology  of  New  Jersey  by  George  R.  Cook  presents  ns  with  some  relevant 
information.  He  says  :  "Afterthe  process  of  deposition  had  ceased,  the 
whole  of  this  ancient  shore  has  been  elevated  to  nearly  four  hundred  feet 
above  the  ocean  level.  This  has  taken  place  bodily."  But,  "Some  pow- 
crfOl  agency  like  that  of  water,  or  water  and  ice,  has  swept  over  the  whole 
country,  and  has  worn  down  its  surface  in  gullies,  valleys,  or  broader  in- 
tervals, sometimes  to  the  amount  of  three  or  four  hundred  feel."  p.  28S. 
He  gives  twenty-four  observations  of  scratches  on  the  Traprocka.  Of 
seven  on  the  Palisades  their  course  is  south  20  to  40  degrees  east ;  Bergen 
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Neck  southwest  anil  southust ;  Muth  and  west  of  Patterson  south  80  to  TS 
degrees  west ;  Second  Mountain  and  Hook  Mountain  southwest  and  15  to 
03  dejtrees  west.  p.  22S.  "The  stones  and  bouMers  are  in  many  cases 
^m  distant  localities,"  those  conttuning  fossils  are  found  in  place  only  on 
the  DorlUwest  side  of  Kittatlnny  Hountaiii.  329.  "  Two  skulls  of  the 
walruB,  an  aDimal  living  only  in  the  polar  bbbs,  have  been  found  in  the 
gtavel  near  Long  Branch."  p.  843.  TUese  were,  no  doubt,  ice  borne  ;  the 
question  is  whether  by  floating  or  creeping  ice !  Parts  of  South  Carolina 
boa  undergoneasimilar  denudation  of  one  hundred  and  fifty  feet.  Tnomey's 
Qel.  Rept.  102.  All  these  are  evidences  of  the  doings  of  ice,  and  of  cur- 
rents of  water  from  the  northward,  sjid  not  of  the  rigid  movement,  and 
grinding,  leveling  power  of  h  gigantic  Ice-sheet. 

British  Amerira,  north  of  and  Including  Canada,  Is  generally  a  plane  ; 
its  lakes  being  from  three  hundred  to  eight  hundred  feet  in  height ;  sjid 
the  chain  of  great  lakes  bounding  the  United  Stales  are  trom  two  hundred 
and  thirty-two  to  six  hundred  feet,  tlie  lieight  of  Lake  Superior ;  so  that 
the  rise  between  Quebec  and  the  west  end  of  that  lake,  twelve  hundred 
miles,  averages  six  inches  a  mile.  Survey  of  Canada,  1863,  p.  6,  T.  A  ta- 
ble of  one  hundred  and  forty-tlve  glacial  grooves  is  given  in  the  Survey  of 
Canada,  with  a  general  soulhcrn  direction,  p.  890,  of  which  eighty-four 
range  west  of  south,  some  of  them  from  4S  to  76  degrees,  and  flfly -seven 
range  eastward,  some  of  tbem  IVom  45  to  80  degrees,  or  approaching  an 
eaai  and  west  direction.  These  are  in  Southern  Canada,  below  S0O36'  of 
north  latitude.  Along  the  Ottawa  the  furrows  conform  In  a  general  way 
to  the  direction  of  the  river  valleys,  the  limits  of  which  appear  to  have 
guided  the  moviog  masses  producing  the  present  grooves."  lb.  888. 

The  superficial  deposits  in  the  vicinity  of  Montreal  show  former  sea 
margins  at  the  heights  of  470,  440,  388,  and  S30  feet  over  the  sea  level. 
Dr.  Dawson.  Geol.  Report  of  1803,  p.  918.  Below  the  lowest  level  and 
about  one  hundred  feet  above  the  St.  liawrence,  or  one  hundred  and  twenty 
above  the  sea,  are  the  stratified  deposits  of  gravel  and  fine-grained 
sand  ;  then  comes  a  calcareous  gray  sand,  which  rests  upon  the  boulder 
clay,  which  is  filled  with  roimded  and  striiiteil  fragments  of  various  rocks, 
all  of  the  thickness  of  about  one  hundred  feet,  of  which  the  boulder  for- 
mation is  the  greater  part.  The  rocks  beneath  at«  polished  and  grooved. 
The  boulders  were  drifted  south  westward,  and  came  from  40^  to  70°  east 
of  nortli.  lb.  — .  Yet,  towards  the  mouth  of  the  St,  Lawrence,  a  Gasp£ 
boulder  of  limestone,  40  feet  in  diameter,  has  been  moved  several  miles 
north  or  northeastward,  and  blocks  of  granite  fhim  Table-topped  Mountain 
down  Magdalen  Valley  several  miles  northeast  ward.  Dr.  Dawson  described 
similar  instances  of  northward  transportation  of  boulders  In  Nova  Scotia, 
lb,  803.  The  White  Mountains  were  at  long  distance  of  time  twice  ele- 
vated, flrat  by  a  force  from  north  60°  west,  then  ft^>m  south  t0<^  east,  which 
iadicatee  the  thrusts  of  oceanic  depressions  l>om  the  west  as  well  as  tVom 
the  Atlantic.  Bee  C.  H.  Hitchcock's  Kep.  to  N.  Ham.  Leg.  for  18T1,  p.  S. 
It  is  thus  seen  tliat  Canada  as  well  as  New  England  and  the  MissimippL 
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Yalley  roee  from  the  ocean,  and  at  different  eleratioiu  the  abiaiding;  ic« 
had  different  directions. 

By  the  Ohio  Oeol.  Surrey,  vol.  i,  p.  538,  It  appears  that  of  the  stric 
acroBi  the  islands  in  the  west  end  of  Lake  Erie  and  in  tlie  Haumee  Valley, 
sixteen  observations  in  etgbt  counties,  have  a  bearing  south  80°  west  to  35° 
west  with  two  intersecting  grooves  south  15<^  west.  At  West  Sister  Island 
the  glacier  moves  westward,  the  pressure  and  planing  being  greatest  at  the 
east  front,  while  on  the  opposite  sbore  the  undulating  surfkce  of  the  rock 
has  been  merely  scratched,  p.  539.  The  limestone  rocks  of  that  island 
contained  imbedded  AInt  nodules,  which  offered  a  greater  resistance  to  the 
ice.  On  the  "lee"  side  of  each  is  a  long  ridge  In  the  limestone  by  renson 
of  the  protection  of  the  hard  flint.  This  phenomenon,  says  Mr.  Gilbert, 
"  seems  to  afford  a  better  explanation  of  the  long,  smooth,  even  furrows  so 
frequently  seen,  than  the  theory  tliat  they  have  been  engraved  or  ploughed 
by  large  buuldere :"  p.  540  ;  that  is  to  say,  the  rocks  were  ground  by  the 
ice. 

Dr.  Newberry  describes  tlie  drift  deposits  of  Ohio,  and  as  to  the  lowest 
says,  the  "slieet  of  clay  and  boulders  I  have  termed  the  Glacial  Drift  be- 
cause it  seenia  to  be  the  direct  product  of  glacial  action, "  p.  80.  Scattered 
over  the  drifts  are  numerous  tx>ulders,  often  of  great  size,  TUey  must 
have  ''  been  Boated  to  and  dropped  npon  their  present  resUug  places.  In 
my  Judgment  no  other  agent  than  floating  ice  could  have  accomplished 
their  transport  In  tlie  manner  in  which  It  has  been  done.  Hence,  1  tiave 
considered  them  aa  the  result  of  iceberg  action,  and  have  termed  them  and 
the  northern  gravel  with  which  they  ate  associated,  the  letberg  Dr^." 
87,  188  ;  3  vol.  4. 

Pursuing  the  Ohio  Survey  into  the  second  volume  of  1874,  Dr.  J.  S. 
Newberry  gives  many  pertinent  observations  and  reflections:  "In  Ohio 
we  have  no  geological  formations  inlervening  between  the  Carboniferous 
and  the  Quaternary."  The  reason,  "about  the  close  of  the  Carboniferous 
Age  the  Allegheny  Hnuntaina  were  raised,  carrying  up  all  the  area  lying 
between  the  Hissiaslppi  and  the  Atlantic.  From  tbat  time  to  the  Quater- 
nary no  part  of  this  region,  with  the  exception  of  the  southern  margin, 
was  ever  submerged."  "  West  of  the  Mississippi  the  land  has  been  often 
and  long  below  the  ocean  level  since  the  epoch  of  the  coal  measures." 
"The  materials  which  accumulated  during  the  Quaternary  are  beds  of  clay, 
sand,  gravel,  and  bouldera,  which  have  received  the  name  of  Drift." 
"  The  dria  deposits  cover  nearly  all  parUofthe  State."  p.  1.  He  holds 
that  the  rocks  were  planed  down  to  latitude  40  by  glacial  action,  p.  3.  The 
lowest  drift  deposit,  "though  not  always  present,  Is  a  tough,  bine,  unstratj- 
fled  clay,  generally  thickly  set  with  small  Bt«nes ;  more  rarely  containing 
those  of  larger  slse,  ground  and  scratched;"  hence,  called  the  boulder  clay. 
"In  certain  localities  the  pebbly,  'hard-pan;'  or  boulder  clay,  is  overUd 
by  a  greater  or  leas  tUc^ess  of  flne  laminated  clay,  without  pebbles;" 
and  these  blend  so  as  to  leave  no  line  of  demarcation,  and  ti^etber  are 
called  StU  clan.    Above  is  the  F^ntt  Bed.  p.  8.     "In  Western  Ohio,  In- 
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diano,  I1linoi^  Ac.,  tbe  uppermoet  strata  of  the  drift  Is  called  the  Ia)c«s  or 
Bluff  fbnn&tloo."  These  "are  the  products  of  the  last  submerge  ncc.  nod  I 
have  termed  them  the  Lacuttrine  Drift"  Vpoa  these  "are  scntlcred 
boiilders  and  blocks  of  all  sizes  of  graoite,  greenstone,  sllicious  and  mien 
elates,  &o.,  &c..  Ac,  geneTBlly  traceable  to  some  locality  in  the  Eoznlr  area 
north  of  the  lakes."  "The  boulders  are  found  on  a  earl  j  all  the  drifl- 
corered  sres  of  the  State;  being  carried  over  the  summit  of  the  water  sbed, 
and  reaching  south  nearly  or  quite  to  the  Ohio.  The  margin  of  the  boulder 
area  seems  to  mark  the  outline  of  the  great  ice-sheet  at  the  period  of  its 
greatest  development ;  but  moit  of  tht  bouldtn  strewed  over  this  area, 
appear  to  have  been  depotiud  by  anoiker  ageney,  at  a  much  later  date." 
They  lie  near  the  surface,  often  over  purely  laminated  clay,  "And  bence 
could  never  have  reached  their  present  positions  through  tbe  agency  of 
glaciers  or  powerful  currents  of  water.  They  must,  therefore,  have  been 
Jloaled  to  their  present  resting  places.  The  evidence  h  conclusive  that  they 
were  transported  by  icebergs,  and  bence  I  have  called  them  the  Iceberg 
2>rift.-  p.  4. 

Dr.  Newberry  gives  87  observations  of  a  system  of  grooves  conllned  to 
the  lake  basin  and  the  northwestern  counties  of  the  Slate,  f^om  which  he 
t^jv  "the  prevailing  direction  of  the  stria  is  1(P  south  of  weal,"  and  re- 
marks "that  in  this  portion  of  the  Stale  a  series  of  glacial  marks  wlilch 
bave  a  nearly  north  and  south  bearing,  are  obliterated  by  the  stronger, 
f^ber,  and  more  numerous  grooves  of  wbicb  the  iMuring  Is  nearly  east 
and  weeL  As  I  have  shown  elsewhere,  the  strife  which  cover  the  highlands 
and  southern  porUons  of  the  State  were  probably  made  by  the  continental 
glacier  which  existed  during  the  period  of  greatest  cold,  and  wliiclk 
bad  in  Ohio  a  movement  from  north  toward  south  and  southeast ; 
while  the  glacier  which  moved  from  east  westward  in  tbe  lake  basin 
was  a  local  glaeitr  of  later  dale,  and  tbe  one  by  which  the  excavation  of 
the  lake  basin  was  principally  effected."  2  Ohio^  R.  10. 

"It  seems  that  in  the  period  of  greatest  Bubmergeoce  the  larger  part  of 
the  summit  of  the  water-shed  was  under  water."  "At  this  time  asuf- 
&cieat  depth  of  water  existed  in  the  passes  of  the  water-shed  to  float  ice- 
bergs of  considerable  size,  and  as  currents  flowed  through  these  passes, 
BOme  of  the  boulders  scattered  over  Southern  Ohio  were  probably  trans- 
ported by  them."  Five  of  these  passes  are  noticed  ;  marked  '•  by  deeply 
excavated  channels,  now  more  or  less  perfectly  by  great  accumulations  of 
rolled  and  transported  materia),  such  as  would  be  the  natutal  product  of  a 
copious  flow  of  water,  continued  through  ages  of  time,  and  gradually  di- 
minisbing  and  losing  Its  transporting  power."  p.  47.  These  out-lets  car. 
ried  the  waters  southwestward  into  the  seas  or  lakes  of  the  great  Mississippi 
ralley.    The  Niagara  River  and  Falls  then  were  not  p.  53. 

"Tbe  boulders  belong  almost  without  exception  to  the  chrystaline  and 
igneous  rocks  that  are  found  in  tilu  only  to  tbe  north  of  tbe  great  lakes. " 
p.  S6.  None  are  from  east  Canada  or  Labrador ;  but  nearly  all  "  can  be 
traced  to  places  of  origin  in  localities  north  and  northwest  of  Ohio."  p.  37. 
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An  inquiry  Iiere  ftriwa  that  if  floating  ice  must  have  been  the  cause 
of  all  the  drift  and  erratics,  why  should  not  the  same  cause  have  produced 
(he  boulder  clajr !  The  floating  ice  cuuld  as  well  do  It,  as  it  ground  over 
the  ledges  of  rocks,  asan  Arctic glacierand  the  water  could  bellerspread  the 
clay  as  it  is  found.  Such  a  supposition  wonid  obviale  a  reeort  to  the  great 
ice-sheet  for  cxplaoation,  and  avoid  other  dilflculties  to  be  noticed.  It  Is 
certainly  an  Immense  conception  of  an  abnormal  cause  to  explsio  a  limited 
effect,  that  seems  to  have  already  tud  iu  sufflclent  and  acknowledged  solu- 
tion in  the  cause  of  every  other  stratum  of  the  drift. 

It  Is  said  by  Dr.  Newberry  (2  Ohio  Itep.  39),  "  That  the  boulder  clay 
was  not  depodted  bentath  the  glacier,  as  sometimes  slated,  is  apparent  flvm 
the  fiict  tliat  it  covers  the  glaciated  surface  on  which  the  ice  rested,  in  a 
sheet  sometimes  a  hundred  fbet  in  thickness.  It  rau»t,  therefore,  have  ac- 
■ewnulated  al  the  margin  of  lh«  glaeitr."  As  the  tmulder  clay  is  very 
widely  spread,  as  well  as  often  of  a  great  depth,  the  more  natural  inference 
would  seem  to  be  that  It  was  spread  hy  the  waters,  as  ground  (h>m  the 
rocks  by  floating  ice-rafts,  and  afterwards  yet  more  dispersed  by  the  ocean 
currents.  But  the  witnesses  do  not  always  agree  with  themselves  or  with 
each  other  upon  this  subject. 

The  2  Volume  of  Ohio  Rep.  in  its  Chapter  L.,  contains  views  at  vari- 
ance with  the  theory  of  "the  glacier,"  contributed  by  Mr.  E.  B.  Andrews. 
He  SHjB  Professor  Hopkins  expresses  the  belief  that  the  boulders  found  on 
highlands  of  the  2d  Geological  district,  were  transported  by  fioating 
ice-rafts,  "  and  not  by  a  vast,  continuous  northern  glacier, "  and  that  drift 
materials  were  carried  down  to  the  lower  Mississippi  district.  And  Profesaor 
HUgard  thinks  that  "the  phenomena  observed  in  the  Southern  Slates 
are  but  the  necessaty  consequences  and  complements  of  the  drift  phe- 
aoroenaof  the  Norih,"  and  says  it  is  time  "that  the  Ohio  should  cease  to 
be  proclaimed  as  the  southern  limit  of  the  drift,"  p.  451.  Hr.  Andrews 
speaking  of  the  sontheastem  part  of  Ohio  says,  we  have  seen  "  there  Is  no 
.  evidence  that  the  pre-glacial  or  ante-drift  surface  VMt  »ntntially  different 
from  tehat  it  tu>w  it.  If  there  was  a  climate  so  arctic  in  character  as  to 
tdlow  of  the  extension  of  a  sheet  of  ice  immensely  thick  almost  to  the 
Ohio  River,  we  should  expect  that  the  same  cold  climate  would  necessitate 
glaciation  in  the  Allegheny  Mountains,  but  a  short  distance  south  of  the 
Ohio,  where  no  traces  of  glaciera  have  been  found.  The  average  altitude 
of  the  Allegheny  range  is  8,000  feet.  If,  on  the  other  hand,  the  cold  wer« 
produced  by  marine  currents  coming  down  from  the  Arctic  region,  tt  would 
have  the  sharp  limitations  characteristic  of  such  currents  al  the  present 
day."  "Local  glaciers  are  fVcely  admitted  to  have  existed  on  the  higher 
grounds  adjacent  to  the  icy  noribem  currents."  p.  449.  Mr.  Andrewa 
quotes  the  strong  views  of  the  Duke  of  Argyle,  President  of  the  Geological 
Society  of  London,  against  the  glacial  sheet,  as  satisfactory,   p.  iTiO, 

In  the  Geological  Survey  of  Illinois,  of  1873,  the  northwestern  section 
is  described  by  James  Shaw.  He  says.  "  That  vast  glaciers  of  ice  once  ex- 
tended over  large  portions  of  North  America  is  now  nniversally  conceded. 
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Their  slow,  crawling  motion  ejid  irresistible  force  ground  tUe  roclu  to  pow- 
der, as  wheat  ie  ground  to  flour  between  the  upper  and  nether  mill-stones  ; 
not  onlj  ground  them  to  powder,  but  rounded  and  polished  the  boulders  and 
the  gravel,  planedandgroovedthe  rocky  surface  of  the  earth,  and  moved  the 
vast  massea  of  drift  matehala  fh>m  pUce  to  place  in  alow  proceasion."  5-6. 
"  But  the  great  mixing  and  tranaponiag  agency  which  arranged,  aasorled, 
and  deposited  our  Northern  Illinois  drift  deposit,  wasevidentlj  themixtdete- 
tion of  ux  and ualar."  6.  The  firstandgreatestforcewastheglacieraof  the 
high  Issds;  "then  the  floating  iceberg  and  ice-fleld  produced  by  their  re- 
sults, canning  the  largo  bouldere  from  place  to  pUce,  and  dropping  them 
over  the  ice-cold  seas  ;  and  last,  the  wave  and  current  forces  of  water,  after 
the  iee  had  in  part,  or  altogether  melted,  left  loose  clays,  sands  and  sub- 
soils, Bubstantially  as  we  And  them  now."  6-7.  "  Eroding  and  denuding 
influences  have  removed  fVom  three  hundred  to  three  hundred  and  fifty 
feet  of  llagneslan  limestone  and  Hhslea."  "The  dynamical  powers  of 
heavy  bodies  of  water  and  water  currents,  and  other  drift  forces,  must 
have  acted  long  and  powerfully  in  bringing  them  atK>ut."  SI.  and  see  82. 
"A  mixed  mass  of  gravel  *  *  would  aeem  to  indicate  that  forces  fh>m  a 
distance  and  forces  near  at  hand,  operating  in  every  conceivable  direction, 
with  great  force  and  over  long  periods  of  lime,  all  con'tribnted  to  gather  to- 
gether these  heaps  of  abraided  materials,  some  from  the  distant  regions  of 
the  graniteand  the  traps,  and  some  from  the  neighboring  limestonesof  a  by- 
gone geological  age ;  but  all  equally  worn  smooth  by  the  grinding  of  the  waters 
and  ice."  109.  "  Whethecthe  floating  iceberg,  or  the  alow  crawling  glacier, 
or  the  strong  water  cnrrents,  or  all  these  combined,  transported  the  coarser 
materials  of  the  drift,  the  force  of  the  powerful  agcuta  were  mueh  modi* 
fied  in  their  action  here."  146.  It  would  seem  that  the  other  powerful 
causes  stated,  might  suffice,  if  "the  slow  crawling  glacier  were  omitted  ; 
and  this  is  the  opinion  of  Hr.  E.  B.  Andrews  i  assistant  in  the  Ohio  Survey, 
3  Vol.  447.  He  says,  "  There  is  no  general  planing  off  of  the  roclts ;  but 
everywhere  among  the  hills  where  the  northern  boulders  are  most  abund- 
ant are  projecting  knobs  or  outliers  of  aofl  rocks,  which  would  naturally 
be  an  easy  prey  to  such  a  destructive  force  aa  would  be  exerted  by  the 
movement  of  a  vast  ghicler. "  448. 

Moving  westward  we  reacb  Wisconsi  o,  Iowa  and  Minnesota,  upon  which 
David  Dale  Owen  made  bis  Geological  Report,  to  tbe  U.  S.  Qovem- 
ment  in  18S2.  Among  the  materials  of  the  drift  the  "treppean  rocks  are 
much  the  most  common."  "They  originated  at  the  lime  of  the  upheaval 
of  the  trap,  and  at  comparatively  a  recent  period.  There  are  fads  ascer- 
tained which  render  It  probable  that  a  large  area  of  tbe  Northwest  Terri- 
tory has  been  raised  during  very  modem  periods,  even  since  the  present 
fiuina  Inhabited  its  rivers  and  lakes."  "There  is  a  gradual  drainage  of  ' 
its  waters  taking  place,  even  at  this  time."  p.  143. 

"  In  tbe  vast  prairie  region  of  Iowa,  tbe  attention  of  tbe  geologist  ie 
frequently  arrested  by  erratic  blocks  of  enormous  dimensions,  scattered 
bere  and  there,  and  half  sunk  in  the  ground."     "  They  are  far  from  their 
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original  BituatioD."  "Tbe  oa}y  explanation  Ui&t  Is  &t  all  satiifiMlArj  Ib 
accouniing  for  the  transporting  power  which  has  hrougbt  detached  maases 
of  grantie  rocks  into  their  present  position,  i»  fioating  iee  ;  Ice  driAed  bj 
currenlB  setting  from  the  north,  before  the  land  emerged  from  the  ocean,  in 
the  same  manner  as,  at  the  preGont  time,  thousands  of  tons  of  rocks  are  pre- 
cipitated on  the  bed  of  the  Atlantic  Ocean  from  icebergs."  "Th^  isola- 
ted position  in  the  pr^rie  also  indicates  that  they  were  dropped  into  their 
present  positioDS  rather  than  rolled  into  it."  144,  145.  "Tbe  claj-beds 
are  often  thinly  laminated,  at  some  exposures,  the  laminte  are  wrinkled. 
They  conform  in  their  dip  to  the  general  uodulatioDS  of  the  coantiy."  p. 
2D8.     This,  of  couno  was  after  the  depositions. 

Cliarlee  A,  White's  first  annual  Report  in  1867,  to  the  Iowa  Legislature, 
speaks  of  meeting  with  some  striK  on  the  bluffa  which  border  tbe  bottom 
lands  of  tbe  Mlssouii  River ;  the  coarser  set  (Ko.  1),  B.  S0°  B.  ;  the  finer 
(No.  2)  B.  61°  E.  Bet  3  below  Omaha  is  S.  41°  W.  p.  144.  Tlie  direction 
of  the  scratches  No.  8  ohserred  coincides  pretty  neariy  with  general  direc- 
tion of  the  western  watershed  of  the  State;  "and  sets  No.  1  and  2  re- 
spectively representfl  currenta  approximately  coinciding  with  tbe  general 
courses  of  the  Missouri  and  Platte  Diveis."  p.  145.  Diversity  in  the  di- 
rection of  the  grooves,  passing  ttota  all  northerly  to  all  southerly  points, 
and  in  conformity  with  tbe  trend  of  valleys  and  water-sheds,  fovor  the 
theory  of  the  eanse  being  floating  ice  rather  than  the  rigid  gigantic  ice- 
sheet  that  would  hold  its  course  onward  against  all  obstructions,  according 
to  the  glacial  theory. 

Professor  Hayden  has  occasionally  noticed  tbe  action  of  ice  during  his 
recent  explorations  In  the  hi  west,  but  the  striations  have  been  mostly 
tVom  the  valley  glaciers  in  tbe  mountains.  Re  says :  "  Along  the  Platte 
River,  below  Omaha,  and  on  the  Missouri,  near  tbe  city,  the  carboniferous 
limestones  have  liad  their  upper  surface  so  thoroughly  smoothed  by  glacial 
action  that  they  can  be  qoarried  out  and  used  for  cape  and  sills  without  any 
flirther  flnlah  of  them. "  Report  for  1870,  p.  99.  "  There  are  a  few  small 
grooves  or  scratches,  and  *  •  I  ascertained  their  direction  to  be  abont 
27°  west  of  north,"  All  the  limestones  round  Omaha,  under  the  yellow 
marl  and  pebble  deposits,  were  so  smoothed.  "In  the  monntai  us  proper, 
the  evidences  of  gladal  action  are  not  uncommon,  especially  on  the  sides  of 
the  deep  valleys  and  gorges,  hut  the  causes  were  local  and  operated  when 
the  temperature  of  the  climate  was  mudi  lower  than  it  is  at  present." 
p.  100. 

Speahing  of  the  eastern  portion  of  the  Rocky  Mountains,  source  of  the 
Arkansas.  Professor  Hayden  says:  "Perhaps  the  most  interesting  and  novel 
,  features  of  this  region  are  the  great  morainal  deposits,  the  remains  of  an- 
cient glaciers.  These  prooft  of  glacial  action  occur  everywhere  along  both 
the  east  and  west  sides  of  tbe  great  Bawatch  or  Mother  Range,  But  up 
the  valleys  of  some  of  the  side  streams  the  morainal  deposits  are  more 
marked  and  regular  than  in  othera."  Report  for  1878.  Speaking  of  the 
Park  Range,  the  gentle  slopes  are  on  the  east  side,  the  west  sides  verj 
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abrupt,  eometimes  Ibe  rocks  overlianglug  Indicating  that  thej  are  a  portion 
or  an  anticlinal.  lb.  89.  So  our  AppalachianB  and  Atlantic  Beaboard  bills 
lean  from  the  Atlantic  Bj nclinal,  as  if  the  uphoarlng  force  was  in  the  sink- 
log  bed  of  that  oceen,  or  aa  one  preponderated  In  the  balance  the  other 

One  other  great  feature  of  etnicturat  geology  is  to  be  noticed  in  these 
Beporls.  The  mountains  are  built  of  granite,  gneiss,  &c.  From  the  Mis- 
sissippi and  Missouri  to  the  Roclcj  MouDlalns  the  HtratiBed  deposits  of 
sandstones,  limestones,  shales,  slates,  and  clays,  lie  in  flat  broad  sheets, 
"much  as  they  were  when  first  laid  down,  one  after  another  In  the  bottom 
of  ihs  na»t  ocean  mhieh  once  exiitad  hert.  Since  this  ocean  was  gradually 
drained  off,  the  ceaseless  action  of  the  rains  and  rivers  hae  in  places  re- 
moved  thousands  of  feet  of  these  rocks,  exposing  beds  which  were  once 
deeply  buried,  and  In  which  we  can  occasionally  find  the  remains  of  shell- 
covered  beings  which  still  earlier  lived  and  died  upon  the  ocean  bottom,  or 
of  the  siceletoos  of  the  animals  and  plants  which  peopled  the  surrounding 
shores,  and  were  swept  by  the  ancient  rivers  out  into  the  sea  to  be  buried 
with  the  then  forming  sediments."  Dr.  Hayden's  Report  for  1873,  p.  93. 

And  Dr.  Newberry,  in  the  United  States  Report  for  1870,  says  of  the 
lakes  that  once  occupied  the  region  immediately  east  of  the  Rocky  Moun- 
tains :  "  The  sediments  that  accumulated  In  the  bottoms  of  these  old  lakes 
show  that  in  the  earliest  periods  of  their  blstprj  they  contained  salt  water, 
at  least  the  sea  had  access  to  them,  and  their  waters  were  more  or  less  im. 
pregDate<l  with  salt,  so  as  to  be  Inhabited  by  oysters  and  other  marine  or 
estuary  mollusks.  "  In  due  time  the  continental  elevation  which  brought 
all  the  country  west  of  the  Mississippi  up  out  of  the  wide-spread  cretaceous 
sea,  raised  these  lake  basins  altogether  above  the  sea  level,  and  surrounded 
them  with  a  broad  expanse  of  dry  land."  p.  320. 

But  how  came  such  "continental  elevation  T"  Not  alone  by  lifting  up 
the  continent  bodily,  else  would  the  marine  deposits  have  remained  at  the 
top  and  the  watem  have  been  drained  off.  carrying  off  largely  Its  deposits ; 
boi  must  have  been  largely  raised  up  by  the  degradaUon  of  higher  lands 
or  mountains  by  freezing,  thawing,  and  erosions,  and  the  Bow  of  the  ma- 
terials into  the  basin  of  such  sea  and  lakes,  thus  preserving  botb  the  salt 
and  the  f^'esh  water  fossils  found  there  in  "wonderftii"  abundance.  8o 
were  Ohio,  Indiana,  at^  Illinois,  filled  and  raised  up,  and  hence,  old  river 
bottoms  are  found  far  beneath  the  present  surface.  And  the  stratified 
rocks  thus  formed  have  been  since  cut  down  into  cations,  and  even  the 
granites  also ;  all  disintegrated  both  by  frosts,  heats,  and  erosive  waters, 
and  ice,  as  well  as  chiseled  by  "sandblasts."  Hence  are  tliere  many 
rocks  led  perched  in  the  west  as  in  the  east,  that  have  never  been  lifted,  or 
floated  by  ice,  but  have  simply  held  their  positions  after  the  surrounding 
strata  had  been  carried  awaj  by  the  above  named  dynamic  causes. 

Dr.  Newberry  further  testifies  that,  "  In  the  progrtss  of  the  Cretaceous 
Age,  the  greater  part  of  the  continent  west  of  the  Mississippi  sank  beneath 
the  ocean,  and  the  deposits  made  during  the  later  portions  of  the  Cretaceous 
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Age,  contain  b  Tegetatlon  more  tropical  in  character  than  that  which  pre- 
ceded it.  It  Beems  probable  that  at  this  time  the  lands  which  eiiBted  aa 
such  at  the  west  of  the  Hisaiasipp),  were  islandH  of  Ilmiled  extent,  washed 
by  the  Qulf  Stream,  which  apparentlj  had  a  course  Dorth  and  west  tVom 
the  Oulf  of  Ueiico  to  the  Arctic  Sea."  Prof.  Hayden'e  Qeologlcal  Sorrey 
of  Wyoming,  &e.,  for  1870,  p.  88e.  It  will  not  be  foi^oUen  that  the  tropi- 
cal vegetation  epoken  of,  was  due  to  tbe  warmth  of  the  Qnlf  waters  flow- 
ing to  the  northwestward,  and  perhaps,  the  Earth's  interior  beat,  jet  nn- 
ladiated. 

As  hy  the  discrimination  made  in  the  vest  by  which  all  the  driH  above 
the  boulder  clay  is  ascribed  to  jtoali'n^iM,  so  by  the  same  mle  the  sand  and 
bonlders  of  New  England  should  be  ascribed  to  the  same  cause.  They 
should  be  regarded  as  water-rolled  and  water-borne  In  ice  rafU  as  they  ap- 
pear to  have  been,  whenextstlngmountalns  there  were  aldlfferent  heights, 
and  where  the  lower  ridges  were  not  so  high  nor  the  valleys  so  deep  as 
now,  and  all  but  the  highest  mountains  were  under  water,  so  that  the  ei- 
coriatioDB  would  be  the  more  continuous,  and  the  rocks  lifted  fK>m  one 
ridge  be  carried  upon  another  or  dropped  intermediately  :  reaching  Long 
Island  and  the  sea,  or  let  fall  at  Btonlnglon,  or  in  the  Soand  and  bays.  Thus 
they  might  have  been  carried  to  ridges  now  higher,  without  violaijog  the 
law  of  gravitation,  as  the  latter  may  have  risen  disproportionately,  aa  did 
the  White  Mountains  compared  with  the  Green.  In  Ohio,  Indiana,  and 
Illinois,  they  had  not  such  mountains  to  guage  the  rise  of  the  land  aa  in 
New  England,  by  the  water  level,  as  shown  by  the  grooves  of  transported 
ice,  but  the  water  at  the  west  left  the  prooft  that  it  was  the  agent  tliat 
shaped  the  surfoce  of  the  country  more  perfectly  than  the  ice-sheet  would 
have  done.  Dr.  Newberry  speiUcing  of  tbe  Ave  gorges  in  Ohio,  tliat  gave 
outlets  to  the  water  towards  the  southwest,  says  :  "  Each  of  these  goi^ea 
is  now  more  or  less  GUed  with  drift,  but  the  remarkable  similarity  of  level 
which  they  present  will  strike  the  moat  casual  observer,  and  will  not  fail  to 
suggest  their  reference  to  a  common  prodaeiag  eaait.  All  the  lines  of 
drainage  leading  southward  fhmi  these  paasea  are  marked  by  deeply  exca- 
vated channela,  now  more  or  less  perfectly  Slled  by  great  accumulations  of 
rolled  and  tran^iorted  maUrial,  such  as  would  be  the  natural  product  of  a 
copious  flow  of  water  continued  through  ages  of  time,  and  gradually 
diminishing  and  losing  its  transporting  power."  3  Ohio  Rep.  p.  47. 

Dr.  Newberry  speaksof  repeated  vertical  oscillations  of  the  surface:  says, 
"  The  withdrawal  of  the  water  of  the  last  submergence  of  the  drift  took 
place  slowly,  and  its  progress  was  marked  by  periods  of  rest,  and  perhaps, 
of  recession;"  hence,  the  Tarraee  Epoch.  lb.  00.  The  Ice  period  was 
one  of  an  elevation  of  several  hundred  feet.  It  was  followed  by  a  water 
period  and  warmth  ;  the  continent  Ave  hundred  feet  below  the  water  level. 
The  first  deposit  of  this  period  vras  the  boulder  clay.  p.  6.  This  would 
seem  to  make  it  a  deposit  under  water.  Then  came  the  laminated  clays,  oo 
this  came  the  forest  and  peat  beds,  which  of  courae  grew  in  the  air.  After 
these  may  have  grown  for  hundreds  or  thousands  of  years,  a  submergence 
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of  tbe  continent  took  place.  Daring  this,  the  elayi.  land,  anri  gracel  vt»r« 
dtpotiUd;  fioattd  doten  by  ietberg*  from  Iha  Cunadtaa  Mghlanit,  with 
blocks  of  granite,  greenstone,  elates.  Bee  p.  1.  Tet  "the  glacier"  is 
credited  with  having  carried  large  blocks  of  lime  and  sandatones  "one 
hundred  miles  or  more  southwest  to  points  BeTcml  hundred  feet  above  th^r 
place  of  origin,"  from  the  north  or  islands  within  Lake  Erie.  p.  29.  In 
view  of  all  the  circumstances  it  would  seem  more  natural  io  infer  that 
these  large  stones  were  transported  by  floating  icc-rafls  and  depodted  on 
ground  that  was  afUruardi  et«tral«d,  as  it  often  was  bj  an  interior  force. 

Again,  Dr.  Newbeny  says :  "  At  tbe  commencement  of  this  ice  period 
this  continent  must  have  stood  several  hundred  feet  higher  than  now."  3 
Ohio  Qeo.  Rep.  6.  Tbat  the  first  product  in  Ohio  of  the  ice  period,  was 
the  boulder  clay.  And  tbat  in  New  England  and  other  countries  where 
granite  and  other  silicious  malamorphic  rocks  abound,  tbe  product  of  gla- 
cial erosion  la  sand,  gravel,  and  boulders.  As  tbe  great  ice  sheet  retreated 
northward  it  thrust  out  and  left  behind  It  a  succession  of  heaps  of  boulder 
clay  which  now  lorm  a  nearly  continuous  sheet  over  tbe  glaciated  surbce," 
lb.  These  quotations  present  some  difficulties.  If  the  continentwas  seve-  - 
tsl  hundred  feet  higher  at  the  commencement  of  Ibe  Ice  period  than  now, 
so  much  greater  would  have  been  tbe  dlfflcult;  for  ice  lo  come  hither  from 
the  Pole  by  land  ;  whereas  if  It  was  then  under  water,  as  under  the  next 
coming  drift  period,  such  a  rise  was  unnecessary  to  account  for  the  Till 
which  might  be  tbe  product  of  floating  ice  ;  that  would  also  dispense  with 
Hr.  Winchell's  mountain  at  the  Pole  to  make  an  Incline  for  the  ice  lo  come 
down  by  gravity.  And,  again.  It  Is  not  perceived  how  a  northwardly  re- 
treating ice-sheet,  that  is.  retreating  only  because  and  as  It  melted,  could 
have  thrutt  out  and  left  behind  it  tbe  boulder  clay,  bearing  nil  the  evi- 
dences of  having  been  spread  out  and  deposited  under  the  action  of  per- 
vasive waters.  Indeed,  Dr.  Kewberry  seems  to  have  raised  the  continent 
once  oftener  than  necessary.  If  the  boulder  clay  could  have  been  deposited 
under  the  sea  as  he  admits  the  drift  and  many  boulders  were. 

Now,  seeing  from  all  the  testimony  cited,  that  Canada  and  all  directly  to 
the  nortli,  was  under  tbe  ocean;  New  England  also,  except  (be  highest  tops 
of  the  mountains  ;  and  tbe  great  Mississippi  Valley  was  also  an  extension 
of  the  Oulf  of  Mexico ;  that  there  were  no  great  Mountains  northwards  of 
Canada,  nor  in  Canada,  but  an  ocean  current  ttore  thence  southward  divid- 
ing southeastward  over  New  England,  and  westward  and  soulhwestward 
over  Ibe  country  lying  between  the  Rocky  Mountains  and  tbe  Allcf;han1es, 
what  is  so  likely  lo  have  been  the  source  of  the  Till,  the  bouldeni.  the  drift. 
and  roek  groovings  us  the  northern  ice  borne  upon  the  northern  oceanic 
currents!  There  may  have  been  icebergs  broken  from  Arctic  Mountain 
glaciers,  and  otliar  tee  formations  ;  all  floating  as  ice  rHfts,  thick  and  of  ir- 
reeUtible  momentum,  grinding  upon  ridges  yet  under  water  and  carrying 
their  materials  southward. 

In  view  of  tbe  preceding  facrs  It  seems  sufDcIng  to  say,  that  when  New 
England,  tbe  Hudson  and  Charaplain  Valleys,  Canada  and  the  British 
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PoBSessioQB,  Ohio  sod  states  weel  uid  Bouthweetmtrd  were  wider  water, 
and  the  cuirenta  sad  iceB  of  tUe  Artie  Ocean  bod  fiiU  sweep  over  thooe 
area«,  we  have  the  coaditions  to  accoUDt  for  all  the  phenomeiM  witoesned. 
without  reeortingto  the  extremely  abuorniBl  cause  of  a  contineDtalice-sheet. 
The  depreffiioa  of  New  EDgkud  Profeeeor  Winchell  ^teaks  of  in  this  wise: 
"The  Uigher  summits  rally  held  their  beads  above  the  careering  waves: 
ilepoaits,  bearing  the  marks  of  oceanic  acUoa  reach  to  aa  elevation  of  six 
tliousaud  feet  od  UouDt  Washington,  two  thousand  or  more  on  the  Orean 
Mountains,  and  three  thoasand  on  HoDadnock."  p.  239.  If  these meaanre- 
meuls  had  the  same  sea-datum  then  their  differences  record  the  differenoea 
of  the  muuntain  depressions,  or  rather  the  elerationathej  had  theaattaiued. 
The  same  height  on  Moimt  Washington  is  that  given  by  Agassiz  as  thehigli- 
en  elevation  of  the  ice  excoriation;  JourDey,425;  and  that  being  the  great- 
est ocean  height,  the  conclualon  is  dear,  that  It  was  the  edge  of  ice^heets 
that  made  them,  and  these  could  only  be  floating  ice:ccrlalnly  not  stones  in 
the  bottom  of  a  conlinenlal  Ice  sheet.  The  Inference  must  further  he  that 
B9  the  sea  thus  registered  the  greatest  depression,  or  want  of  elevation  of 
eaeli  mountain,  Mount  WashingtMi  had  been  four  thousand  feet  lowu  than 
the  Qreen  Mountains,  and  three  thousand  feet  lower  than  Monadnock;  so 
that  there  was  such  depth  of  water  over  the  valleys  and  plains  as  that  the 
Arctic  Bea  could  flow  over  them,  floating  either  ke-bergs,  or  belt,  or 
surface  rafts  of  ice.  The  land  It  was  that  was  unstable,  while  the  sea  kept 
its  level.  The  supposed  gigantic  ice  sheet  needed  not  to  be  fliteen  or  ten 
thousand  feet,  or  so  many  hundred  feet  In  thinness,  to  make  those  moun- 
tain grooves,  when  the  mnuntalns  stooped  nearly  (o  the  level  of  the  sea. 
or  their  lops  had  but  peered  airave  the  water.  All  were  not  equally  luw, 
otherwise  the  liighest  grooves  in  all  would  liave  l»ad  the  same  level.  And 
so  a  continental  ice-sheet  moving  on  the  land  already  elevated  should  have 
scored  them  at  nearly  the  same  level;  ineither  way  showing  that  the  moun- 
tains hod  not  been  sunk  equally,  or  that  they  had  risen  unequally.  The 
Bubmergenfie  of  New  England,  with  an  open  interior  sea  (o  the  pole  cer- 
tainly shows  an  easier  way  of  accounting  for  the  ice  grooves  upon  the 
mountains,  than  to  raise  a  land  mountain  at  the  north  pole,  and  an  Ice- 
mouQtain  upon  the  top  of  tliat,  with  a  refiigeiatlon  lakeep  the  sheet  of  the 
thickness  of  ten  toflt\een  thousaitd  feet  in  the  "Granite  Btate." 

While  there  are  the  Ice  grooves  of  New  England  and  elsewhere  to  he  ac- 
counted for  ;  and  these  sharply  cut,  and  geologically  recent,  there  seem  to 
he  other  things  visible  on  the  aurbce  quite  Incompatible  with  the  suppael- 
tloD  of  a  continental  glader  of  the  thickness  imagined.  The  bills  of  New 
England,  under  such  a  power  should  bave  been  more  leveled  down  ;  for  a 
gtscier  kept  hardly  troion  could  not  have  much  viscosity  ;  it  should  hav« 
crushed  the  stones  Into  the  moraine  profoTidt ;  should  have  carried  few 
angular  erratics,  for  the  mountains  to  furnish  them  would  bo  "  few  and  ftr 
between."  with  comparative  small  elevation.  But  what  do  we  see  theref 
Huge  Ixiuldera  ;  rocking  boulders  ;  perched  up  rocks,  that  would  not  have 
been  there  after  such  a  planing  witb  the  gigantic  polar-ice  plane ;  and  » 
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BUrikce  covered  with  water- ronaded  eUiDes  of  every  size  and  kind,  ntuch 
had  to  be  gathered  into  stone  fences  before  tlie  soil  could  be  resclied 
for  cultivation  ;  yet  bo  rounded  are  thej  tlint  they  readily  roll  out  of  place, 
though  the  base  of  the  enclosure  be  broad.  These  are  the  natural  product 
of  a  water-covered  surfoce  ;  of  waters  floating  ice ;  which  ice  may  have 
been  thick  as  Greenland  hummocks'  ice-belt  ice,  or  glacial  icebergs,  borne 
on  the  arctic  current  that  now  comes  southward  along  the  eastern  side  of 
our  continent.  We  see  the  evidences  that  as  the  ocean  retired,  tbe  eleva- 
don  made  euccesdvely  ot  every  part  of  New  England  a  sea-lashed  shore, 
leaving  the  drifts  that  the  waters  had  spread  over  the  sea  boltom. 

The  glacialists  seizing  upon  the  one  seemingly  suffldng  adequate  cause  of 
a  great  Ice  sheet,  overlook  the  difSculties  which  that  theory  must  encounter 
to  account  for  that  cause,  and  also  other  means  that  may  more  naturally 
account  for  the%een  results,  without  resorting  to  any  abnormal  freak  or  ec- 
centricity of  Nature.  They  may  notice  that  the  grooves  very  generally 
conform  to  tbe  trend  of  tbe  high  valleys  and  water-sheds  and  to  the  course 
of  the  currents  when  wide  areas  were  beoeatb  the  sea  ;  denoting  the  de- 
scent of  mountiUn  glaciers,  or  tbe  transportation  by  water  of  ice-rofls,  or 
icebergs.  They  refer  not  to  the  transporting  power  of  water  in  times  of 
ice-floods,  when  mountain  sides  slid  down,  and  lakes  broke  through  their 
moraine  dams.  They  take  the  presence  of  irregular  bouldcra  in  the  under 
clay  of  the  drift  as  the  sure  evidence  of  the  work  of  the  polar  Ice-sbeet, 
while  the  presence  of  the  like  boulders  In  all  the  drift,  as  we  see  here  in 
Philadelphia,  is  not  taken  as  proof  that  all  the  other  strata  of  the  drift  had  the 
like  cause.  The  heavy  boulders  they  see  at  a  higher  level  than  their  parent 
place  in  ti<u,  they  suppose  could  only  reach  their  elevations  by  being 
pushed  up  by  the  great  continental  ice-sbeet  because  it  must  obey  the 
pressure  of  the  great  ice-head  at  the  pole,  and  approximating  the  level  of 
that  source  of  pressure,  rises  over  tbe  secondary  mountains  of  New  Hamp- 
shire, the  Katahdtn  of  Maine,  and  bridging  sounds  and  iutets  of  the  seas 
puses  into  the  Atlantic.  It  is  overlooked  tbat  those  boulders  may  rest  on 
elevations  that  may  have  risen  out  of  the  sea  tmm  a  lower  level  than  the 
parent  quarry  ;  or  may  have  been  shoved  higher  by  tbe  Ijack  currents  of 
water  tluit  will  drive  ice-slieels  high  upon  each  other  when  they  encounter 
olMtruclion  ;  while  on  the  other  hand  tbe  ledgesof  rock  that  yielded  the  sup. 
ply  may  have  sunk  lower,  by  the  earth's  oscillations,  or  have  been  ground 
down  by  floating  ice,  after  higher  rocks  had  been  carried  away. 

It  is  said  the  glacial  epoch  was  eo  recent  that  the  mount^ns  were 
already  so  degraded  aa  lo  he  near  their  present  height  when  that  epoch 
come  on,  and  could  not  have  been  cause  of  the  eflects  seen.  Now  the  last 
glacial  epoch  Is  placed  many  thousand  years  ago ;  Geikie  says  more  than 
twohundred  thousand  years.  We  will  not  hold  bim  to  exact  flgures;  but  take 
It  that  was  near  the  time,  then  it  appears  to  have  been  ample  for  the 
monntaina  to  become  reduced  from  a  much  higher  elevation  than  their 
present  size,  by  the  operation  of  normal  causes,  but  anciently  acting  with 
greater  activity.  Now  In  every  year  since  they  roee  tbe  height  of  the 
ritoc.  AXES.  FKiuts.  eoc.  XVI.  97.  3n 
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A]p8  has  been  lowered  hj  caoses  that  bare  never  for  one  moment  ceased  ; 
tad  yet  more  mpidl;  hAve  the  glatnen.  which  never  ceaied  to  flow,  worn 
more  deeply  their  channels.  Theatric  made  by  the  ice  on  the  sides  or  Monte 
RoeaaDdtheBemese  Alps  show  that  the  glaciers  moved  U  higher  elevations 
relatively  to  the  scored  rocks,  and  adhering  to  the  causes  named,  we  must 
conclude  that  the  mounttuns  were  higher  and  bioader  to  increase  the  sup- 
ply or  snow,  sad  that  the  glaciers  moved  upon  a  higher  plane,  whereby 
they  scored  higher  tnudngs  on  the  rocks,  and  projected  fiirther  into  the  val- 
leys below,  and  carried  their  boulden  to  a  greater  distance.  These  are 
causes  sufficing  for  the  visible  effects,  when  we  add  to  them  to  the  trans- 
porting power  of  ice-bearing  floods,  carrying  down  land  slides,  and  ice- 
corered  lakes,  which  burst  the  dams  that  had  sustained  them.  We  need 
not  go  to  the  north  pole  or  the  planets  to  explain  the  phenomena  of  the 
Alps  ;  except  as  iceltergs  floating  down  from  the  north  would  bring  an  arc- 
tic cold  with  tbem. 

Lyell  says  "the  Alps  have  acquired  four  tfaoQsand,  and  even  in  some 
places  more  than  ten  thousand  fbet  of  their  present  amtude  since  the  com- 
mencement of  the  Eocene  period."  1  Prin.  256.  He  speaksof  what  they  n- 
tain ;  but  what  height  they  had  at  their  greatest  esaltatlon  no  one  can  (ell, 
for  upheaving  elevation  and  disintegrating  degradation  are  generally  simul- 
taneous proceedings  ;  but  from  facts  observed  it  seems  more  reosiinable  to 
infer  that  great  glaclations  were  mainly  local,  except  as  arctic  currents  came 
down  upon  Centrsl  Europe  ft^tgbted  with  ice. 

Dr.  Hector's  statements  lately  made  before  the  Geological  Society  in 
London,  have  a  bearing  upon  several  points  of  this  discourse.  The  South 
Island  of  New  Zealand  has  its  Southern  Alps  of  which  Mount  Cook,  four- 
teen thousand  feet  high,  is  the  highest,  with  a  anow-fleld  of  one  hundred 
and  sixty  sfiiiare  miles,  in  south  latitude,  nearly  44°.  Judging  by  the 
moraine  matter,  snow  formerly  was  vastly  more  abundant.  He  -'demon- 
strated the  excessive  action  of  glaciers  in  cutting  back  cols;  an  action  more 
energetic  formerly;  some  of  the  cols  having  been  worn  down  ss  low  as 
eighteen  hundred  feet."  "Tlie  reason  for  this  contraction  of  the  ice  area  is 
the  great  question  for  determination.  Was  it  due  to  diOercDcc  of  climate, 
the  result  of  a  great  glacial  period?  The  remains  of  a  past  fauna  afford 
no  evidence  of  this.  We  may,  indeed,  suppose  that  the  whole  buna 
migrated  to  the  north;  but  we  must,  in  thai  case  I'rtrsnC  the  land  and  bring 
into  play  oscillationsmore  extensive  than  those  required  for  another  alterna- 
tive, viz: — the  alteration  of  level,  within  the  area  itself.  We  might  suppose 
a  general  alteration  of  level,  even  to  the  extent  of  four  thousand  feel  higher 
than  the  present,  but  the  evidence  afforded  by  the  shore  line  is  unfavorable 
to  this  view.  There  renudna  the  theory  of  uiiequal  tUtalion,  wliich  com- 
bined with  a  moat  enormous  destruction,  the  rcsultof  ages  of  glacier  action, 
bestexplains  the  phenomenon,"  "In  conclusion,  the  author  stated  his 
belief  that  there  has  been  no  general  change  of  climate,  but  many  changes 
of  rtiatite  Itnel,  resulting  in  a  great  destruction  of  surfoce,  which  hsd  taken 
'ice  in  groups  of  peaks  at  (i»yBreiK«nM«."  Nature,  Jonuary  37th  1874,  p- 
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flSfl.  This  statement  ierefreeblng for  iie  moderation  nod  goodseme.  The 
Isolation  circumscribed  the  phenomeoa  and  forbado  extnmeous  speculations. 

Tet  it  is  believed,  tbat  if  we  do  look  into  general  caueei,  and  coneider 
tbem  well,  we  shall  find  that  the  forces  of  nature  are  so  well  balanced,  that 
the  imagined  continental  polar-ice  sheet  most  be  regarded  as  an  impossi- 
bility; shall  Qnd  that  we  need  not  raise  mountains  at  the  pales,  against  the 
effect  of  the  force  of  the  Earth's  rotation,  to  slide  down  the  ice;  nor  to  aub- 
merge  mountains  and  continents  once  elevated  from  the  sea,  ngBin  and 
aguo,  to  accooint  for  marine  remains,  or  Ice  scratches  upon  the  rocks,  left 
there  as  they  first  emerged  from  the  waters. 

The  theory  of  a  north  polar  icecap,  spreading  as  agarmenl  to  the  tropics, 
or  to  the  fbrtieth  degree  of  latitude  only,  seems  not  to  have  sufficiently  con- 
sidered tlie  nature  of  the  Arctic  ico  and  climate.  I  open  Dr.  Kane's  second 
Grinnell  Expedition,  and  find  that  it  wintered  in  Smith's  Strails,  latitude 
78}'^.  In  January  the  thermometer  ranged  from  64°  to  75^^  below  zero, 
Tol.  1.  p.  IM;  fW>m  March  10th  to  14tb,  the  average  was  4ft|'^  below  zero. 
"The  intense  cold  approximates  all  Ice  to  granite."  Vol.  I,  p.  184.  Look 
at  the  pictures;  the  ice  is  as  hard  and  sharp  of  outline  as  unworn  rocks. 
p.  162.  The  glacier  that  haa  shed  ilsicebergprescnts  a  vertical  front;  The 
ice-belt  between  the  "floe"  and  the  land,  is  "24  feet  in  thickness,  65  in 
mean  width;  the  second,  or  appended  ice  38  feet  wideband  the  third  34  feet. 
All  three  are  ridges  of  immense  ice'tsbles,  serried  like  the  granite  blocks 
of  a  rampart,  and  investing  the  rocks  with  a  triple  circumvailaUon."  lb. 
p.  163. 

Dr.  Newberry,  2  Ohio  Bep.  70,  cites  Dr.  Kane's  account  of  a  sheet  of 
ice,  eight  feet  thick,  resting  on  supports  twenty  feet  apart,  as  having 
BWagged  five  feet  midway  of  the  supports,  while  Ihe  weather  was  far  below 
freezing  point,  to  prove  that  the  polar  Ice  sheet  could  flow  southward.  To 
one  not  wedded  to  that  glacial  theory  the  evidence  does  not  seem  so  strong. 
With  the  weight  of  its  own  bulk  on  the  centre  of  a  span  of  twenty  feet,  we 
might  believe  there  was  a  perpendicular  pressure  much  more  than  propor- 
tionable lo  the  force  that  propels  the  Alpine  glacier.  Yet  in  several  otontba 
the  strain  caused  no  fracture  of  the  ice;  no  fluxion  of  particles  (o  change  its 
form;  but  all  except  the  bend  remained  of  the  some  shape,  and  sharp  of 
outline.  If  It  had  rested  on  a  plane  of  the  inclination  of  tlie  bed  of  the 
Alpine  glacier,  there  Is  no  indica^on  that  its  mass  or  particles  would  have 
moved  a  hair's  breadth.  It  will  here  not  be  forgotten  that  a  polar  ice-Bheot 
to  be  thousands  of  feet  thick  in  New  England  roust  be  of  growing  thickness 
all  the  way  to  the  pole,  and  that  the  intensity  of  cold  for  ail  that  distance 
must  have  been  greater  thsji  any  Arctic  cold  known  to  us,  and  have  held 
the  ice  formed  in  the  water  as  firm  as  granite,  and  impervious  to  any  heat 
tbat  could  reach  it. 

As  to  the  snow  that  should  &11  upon  land  at  a  period  of  Intense  and  long 
continued  cold  as  supposed,  it  would  not  form  Into  ioe,  or  make  the  theo- 
retical continental  glacier.  To  make  the  Ice  of  the  moving  glacier,  there 
most  be  a  hack  pressure  from  a  greater  elevation,  uiA&aalttrnatioaof  heat 
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and  cold;  a  thawing  and  regelation;  so  that  climate  ma;  be  loocold  to  make 
gUciera.  Thus  in  Upper  Tbibet,  on  tbe  north  side  of  the  Himalaysfi,  the 
meaji  limit  of  perpetual  snow  is  not  only  higher  by  more  than  a  thousand 
feet  than  on  tlie  south  side,  but  the  belt  of  snow  is  narrower,  the  back  pres- 
snre  is  less,  and  the  snow  depowted  Avm  the  dry  winds  of  Northern  sad 
Middle  Asia  are  so  dry  as  to  make  it  questionable  whether  there  are  any 
proper  glaciers,  or  anytliing  more  tlian  the  nece,  or  dry  tnasacB  of  enow  in 
in  layers.  Reclus,  165-6;  Professor  Vogel,  in  Nature,  March  16th,  1916,  p. 
394.  Yet  Uiu  snow  there  is  seventeen  thousand  to  nineteen  thonsand  feet 
high,  with  a  northern  aspect. 

Tyndall  shews  that  ice  is  not  Tiscous;  will  not  stretch,  but  Is  brittle  and 
will  break  uudcr  a  strain,  as  when  the  glacier  is  compressed  into  a  narrower 
channel;  or  must  make  a  descent  or  curve;  when  the  continuity  is  kept  up 
by  a  back  preiiart  and  regelatlon;  freezing  then  becoming  an  agency  in 
wedging  forward  the  mass  in  its  sliearing  and  descent.  (Hours  of  Exerdse 
on  the  Alps,  356,  &c.)  Yet  under  prenuTt  it  conforms  to  the  valley  and 
descendsosif  it  were  plastic.  lb.  356,  359,  401.  To considerthe  difference 
between  Tyndall  and  James  D.  Forbes,  who  held  the  theory  of  viscosity,  is 
not  now  material.  They  both  were  dealing  with  the  glacier  in  its  cradle 
on  the  side  of  the  Alps,  having  an  inclination  of  four  to  Ave  degrees,  with  a 
heavy  incumbent  presaare  of  llie  higher  glacier,  having  a  length  of  twenty 
or  thirty  miles,  a  width  from  two  or  three  miles  where  widest;  in  one  in- 
stance contracting  ftom  two  thousand  to  900  yards,  with  a  depth  sometimes 
of  six  hundred  feet.  Yet  the  downward  flow  was  so  slow  as  to  require 
nice  instrumenUkl  means  to  detect  it,  and  tliough  variable,  owing  v>  tbe 
difference  of  inclination,  or  choking  of  gorges,  tbe  figures  for  the  day  of 
twenty-four  hours,  most  usually  fouud  are  fVom  twelve  \a  twenty  inches. 
1  Lyell,  386,  866,  867.  The  flow  is  slower  in  winter  than  summer,  and 
faster  at  the  centre  than  Ihe  sides,  and  at  the  top  than  at  the  bottom. 

It  is  apparent  that  tbe  drcumstances  are  nut  parallel  with  the  supposed 
ice-(»p  at  the  North  Pole.  The  existing  testimony  is,  that  this  Is  an  open 
sea;  and  if  not  tliat,  is  an  ice  covered  sea,  without  land.  There  is  not  even 
level  lowland  for  the  ice  to  form  upon.  There  is  no  mountain  to  bring 
the  force  of  gravitation  into  operation.  The  ice  that  could  saddle  the  pole 
could  have  no  tendency  to  move  in  any  direction,  for  there  is  no  inclined 
plane.  The  hard  (Vozen  ice  would  not  be  borne  downward  by  the  weight 
of  higher  ice;  nor  crevices  be  fllled  by  regelation,  thus  to  wedge  forward  the 
fkizea  mass,  as  in  high  mountain  regions.  Qreenland  is  a  ridge  of  three 
thousand  to  four  thousand  feet  elevation,  and  that  will  make  glaciers  in  the 
valleys.  But  tbe  supply  of  ice  thence,  or  from  Orinnell  Land,  or  Labra- 
dor, to  reach  Europe,  must  have  been^afin^  masses;  and  so  as  to  the  in- 
terior of  our  country,  if  they  came  so  far. 

Ice  is,  in  another  respect,  lesslikely  todescendbyland  to  a  lower  latitude 
from  tlie  pole,  than  if  resting  on  a  solid  plane.  Though  the  ice  at  a  very 
low  temperature  would  not  melt  In  the  air,  yet.  Tilling  on  the  aaler  it 
would  become  todden,  rot  and  sink ;  and  without  land  support  could  not 
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rbe  to  a  height  to  epreud  the  maas  outward  by  Ita  oion  fluidity,  or  ony 
pressure  or  impending  weight  of  ice.  The  point  of  least  resistance  would 
be  the  sodden  ice  and  water  beneath.  The  flresh  Ice  contains  no  salt ;  tlie 
"water  sodden,"  is  "  thoroughly  Inflit  rated  with  salt-water."  Ist  Kane's 
Qrinnell  Expedition,  96.  Captain  Hldiard  Wells,  commanding  the  whale 
Ship  Arctic,  wrote  to  Mr.  Qrinnell,  June  18,  1867,  that  he  bad  steamed  up 
Smith's  Eiound  to  about  TtK>of  latitude;  found  the  fee  "rotten  and  very  much 
decayed,  the  ship  sl«aming  easily  through  rotlenfloes.  The  ice  on  the  east 
side,  excepting  in  Whale  Sound,  appeared  to  have  decayed  away  and 
parted  from  the  land  as  far  as  the  glass  would  carry,  and  would  offer  no  im- 
pediment to  the  progress  of  any  steam  whaler.  A  poor  foundation  this, 
upon  which  to  build  a  mountain  of  ice. 

And  consider  also  the  geography  of  the  Arctic  region  as  to  the  proportion 
of  sea  and  laud,  and  the  Interposing  elevations  of  the  land.  Remember,  also, 
ttiat  the  earth's  features  at  the  supposed  glacial  period  were  in  outline  the 
same  as  now.  A  polar  ice-sheet  to  cover  North  America  and  Northern 
Europe  mnst  have  filled  the  ocean  to  the  bottom  and  risen  to  a  height  far 
above  the  sea  to  compel  the  ice  to  move  by  pressure  southward  to  the  39th 
or  40th  degree.  We  need  not  estimate  what  that  height  must  be,  when  we 
know  it  would  have  no  land  basis  to  rest  upon  ;  and  know  also  that  inter- 
mediate mountains,  indeed  all  land,  would  be  obstructive  of  progresa  in- 
stead of  sources  of  power.  In  Europe,  such  a  polar  ice-eheet  must  have 
filled  the  Arctic  Sea,  and  risen  from  ita  bottom  over  the  mountains  of  Nor- 
way, Sweden  and  Scotland,  In  North  America  it  must  have  risen  over 
the  mountains  of  Orinnell  Land,  that  of  Qreenland,  and  the  Labrador  and 
Lanrentian  ranges,  and  crosaed  the  St.  Lawrence  River.  But  glaciers 
under  presanre  would  sooner  squeeze  through  a  gorge,  as  two  thousand  yards 
in  width  will  pass  through  a  defile  of  nine  hundred  yards  in  the  Alps. 
The  channel  of  the  Atlantic  would  be  preferred  to  the  elevated  land  to 
travel  southward  across  flUy  degrees  of  latitude  by  land.  The  continental 
Ice-sheet  would  have  been  a  glacier  in  the  Atlantic.  That  the  uorth  polar 
sea  is  open,  is  not  only  proved  by  men  who  have  looked  upon  ii,  but  Dr. 
Scorsby  testlOed  that  the  "Right  Whale"  that  always  abuns  the  tropics, 
has  carried  the  maifced  barpooa  from  Baffin's  Bay,  through  Bebring's 
Strait,  into  the  Fadfic ;  and  the  whale  must  breathe  the  air  He  could  not 
cross  the  equator,  nor  go  under  ice  into  the  Pacific,  Maury's  Ph.  Geog.  of 
the  Sea,  Sec.  144.  The  birds  go  to  the  north  of  Greenland  to  bree<l  because 
there  they  find  their  food  in  an  open  sea  ;  and  we  know  that  northwest  of 
this  continent  tlie  Arctic  Ocean  extends  down  to  the  seventieth  degree  of 
latitude. 

Again  :  Concede  the  extreme  glacialists  solid  land  at  the  pole  for  the 
ice-cap  to  rest  npon  ;  yet  consider  the  enormoiia  demand  made  upon  our 
credulity  to  meet  the  conditiona  of  their  theory.  The  ice-sheet  is  to  be 
torn  ten  to  fifteen  thousand  feet  thick  in  New  Hampshire,  according  to 
Agaesiz  :  It  Is  to  reach  the  fortieth  degree  of  north  latitude  according  to 
several  other  glacialists.  Toglveltthepreesureby  gravitation  of  the  glaciers 
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of  the  Alps  it  miul  rest  upon  an  inclined  plane  of  Tour  and  a  half  degree*  de- 
scent ;  or  have  such  an  elevation  al  the  pole  in  its  own  thicltnesa  as  to  be 
equiraleot  U>  that  inclination ;  and  that  would  require  a  height  of  ice  at 
the  pole  of  two  hundred  and  seventy-one  miles,  tliat  the  sheet  might  reach 
the  fortieth  degree  of  latitude.'  The  st&tement  of  snch  requisition  seems 
Hufflcienily  condeninatory  of  the  theoiy. 

There  are  laws  of  limitations  ever  ruling  all  nature.  Including  the 
powers  of  the  air.  These  all  have  their  boundaries  they  may  not  paae  ; 
their  effects  cannot  transcend  their  limited  cause.  When  we  consider  and 
perceive  that  no  glacier  or  polar  Ice-sheet  can  be  formed  without  snow,  we 
must  also  perceive  that  the  qnoDtity  of  snow  must  And  a  limit  In  the  heat 
that  evaporates  the  water  intotheturlhat  shall  fkllassnow.  Create  the  Arc- 
tic climate  over  the  world,  that  is  requisite  to  maintain  the  supposed  great 
ice-sheet  unmelted.  and  you  cut  olF  the  amount  of  evaporation  necessary  to 
form  and  preserve  that  icesheet.  Tou  have  thereby  made  it  on  impossibility. 
To  diminish  the  Sun's  heat  is  to  cut  off  the  supply  of  snow  to  build  the 
great  glacier.  Tyndall  on  Heat,  206.  "  We  cannot  afford  to  lose  an  iota  of 
solar  action  ;  we  need,  if  anything  more  vapour  ;  but  we  need  a  condenser 
eo  powerf\il  that  this  vapour,  Instead  of  falling  In  liquid  showers  to  the 
earth,  shall  be  so  &r  reduced  In  temperature  as  to  tall  in  snow."  lb.  307. 
That  condenser  must  be  the  mountaini,  or  be  the  polar  cold.  Bnt  the  sup- 
ply of  h«at  from  the  Sun  is  ever  a  eon»tant  quanUly.  "  This  expenditure, 
(of  the  Sun)  hoe  been  going  on  for  ages,  without  our  being  able.  In  historic 
times,  to  detect  the  loss."  lb.  434.  It  is  a  supply  ever  dispensed  ;  never 
spent,  never  varied  ;  and  will  not  permit  the  growth  of  the  great  Ice-sbcet. 
Less  heat  would  make  less  snow,  and  snow  must  make  the  Ice-sheet  or 
glacier. 

The  theory  supposes  the  Ice-sheet  to  reach  liclow  the  40th  degree  of  lati- 
tude ;  and  the  cold  Influences  of  that  would  extend  over  the  world.  There 
would  not  only  be  a  fitilure  of  evaporation  to  fall  as  snow  to  maintain  the 
Ice-shcrt ;  bnt  the  snow  farmed  could  never  reru:h  the  pole,  orapproximateit, 
to  form  the  head  and  pressure  to  drive  southward  the  continental 
glacier  The  evapomted  moisture  of  the  tropics  would  be  precipitated  In 
snow  as  soon  as  chilled  at  the  freezing  point  first  reached ;  that  is,  as  soon, 
at  least,  as  It  reached  the  ice-sheet.  We  And  such  to  be  the  law  of  snow 
precipitation  on  the  highest  mountains,  "According  to  Tschudi  the  quan- 
tity of  snow  which  falls  upon  that  portion  of  the  Alps  which  is  above  10,. 
800  foet  is  comparatively  very  small.  Host  of  the  clouds  charged  with 
snow  tlakes  discharge  their  burden  on  the  mountain  alopea  at  elevations  of 
7,000  lo  8,0IX)  feet."  Tlie  Earth  ;  by  Elis^e  Iteclua,  163.  Mountains  in 
Thibet  30,000  feet  in  height  are  therefore  found  denuded  of  every  particle 
of  enow,  ttecause  the  dry  winds  there  have  not  the  moisture  to  dispense  In 
snow  ;  and  for  the  same  reason  the  north  side  of  the  Himalayas  have  the 
lower  snow  line  higlier  than  that  on  their  south  side,  whore  the  heat  Is 
greater  and  the  moisture  more  abundant.  lb,  165-6.  Hence  also  there  is  an 
m>per,  OS  well  as  a  lower  snnw  line  on  very  high  mountains.     Speaking  of 
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Her  de  Glace  and  the  Herd'Aletsch,  RecluBujs,  "It  is  a  verj  rcraurkable 
fact,  in  regard  to  Imtii  tliese  glaciers,  and  tliose  of  the  Hlmalaja,  that  the 
ioe-rireni  are  much  longer  and  more  abundant  on  the  southern  aide  of  the 
mountain  tlian  on  the  colder  slopes  wliicb  are  turned  to  the  north.  Thia 
phenomenoD  must  evidently  be  attributed  to  the  larger  quantity  of  snow 
brought  by  the  south  wind,  and  impeded  in  ita  course  by  the  lufty  moun- 
tains. "  lb.  Sll-3.  Thus  the  most  sdow  cornea  tnaa  the  side  where  there 
is  the  geatcst  heat  for  evapomtioa. 

Dr.  Hector  shows  that  the  aaue  phenomenon  talies  place  in  New  Zealand 
asln  the  Himalayaand  other  mountains;  namely  ttkatthesnow  fall  is  greatest 
to  the  windward,  whenever  the  temperature  is  at  freezing  point :  "  Much 
of  this  enormous  precipitation  is  deposited  as  snow  in  the  Southern  A1p«, 
which  comb  out  the  moisture  from  tiie  westerly  winds  ;  hence  the  exten- 
sive  glaciers  of  the  mountain  region  and  the  comparative  dryness  of  the 
Canterbury  Plains."  Nature,  Jan.  27, 1876,  p.  2S9. 

As  the  climate  of  the  world  now  is,  thegrealestquanUty  of  snow  does  not 
approximate  the  pole,  though  it  will  last  longeat  there.  It  is  more  abundant 
below  than  above  the  flflleth  degree  of  latitude.  In  British  America, 
above  that  degree  six  days  of  snow  In  a  winter,  and  a  depth  of  three  and  a 
half  feet,  are  normal  quantities.  9  New  Am.  Gy.,  837.  With  an  ice-eheet 
down  to  40  degrees  of  latitude  the  deepest  snow  would  protiably  be  mid- 
way between  the  equator  and  pole. 

There  is,  therefbre,  no  cause  of  the  continental  polar  ice-sheet  found  in 
the  air;  nor  is  there  any  effect  of  It  seen  ander  the  earth,  where  the  effects 
should  have  been  often  seen,  if  it  proceeded  from  a  planetary  cause,  for 
then  it  should  have  been  of  periodical  occurrence,  and  the  effect  haTe  been 
seen  in  fossils  in  the  rocks.  Since  land  first  peered  above  the  waters  to  yield 
disintegrated  material  for  the  deposit  of  the  sedimentary  strata,  the  rocks 
have  kept  the  registry  of  every  species  of  plant  and  animal,  and  thus  re- 
corded the  temperature  of  the  globe,  and  told  us  that  the  time  was  when 
tropical  plants  grew  on  the  shores  of  Greenland.  There,  on  the  east  coast 
are  (be  Carboniferons  slates  and  coal,  and  on  the  west  side  of  the  Island  of 
Disco,  at  latitude  over  6(P,  are  impressions  of  the  rankly  growing  vegeta- 
tion of  the  tropics.  The  auccesaion  of  stratified  rocks,  as  arranged  by  Lyell 
in  his  table  In  their  order  of  deposition,  number  thirty-eight,  1  vol.  \S!i, 
commencing  at  some  period  of  that  long  "beginning,"  when  the  earth 
was  first  in  preparation  for  man's  Inhabilancy.  No  stratum  of  all  those 
rocks  tells  of  an  andent  glacial  period,  while  they  all  proclaim  that  the 
Earth  was  a  constantly  cooling  sphere,  that  It  might  become  fitted  for  Ihc 
home  of  human  beings.  This  process  of  cooling  must  have  followed  that 
uniformly  diminishing  rate  with  which  a  hotter  body  radiates  its  heat  into 
apace,  with  the  local  exceptions  made  by  mountain  elevations,  the  distances 
nf  the  poles  from  the  Sun's  direct  rays  and  by  ice-bearing  ocean  currents. 
And  certainly  the  Sun  lias  in  no  period  of  the  past  dispensed  less  heat  to 
the  Earth  than  now.  If  there  be  any  fact  on,  or  within  the  Earth,  or 
without  it,  to  prove  the  contrary  of  such  inductions  from  normal  cauaes,  it 
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1h  to  be  shonn,  not  conjectured,  not  invented.  We  are  not  to  be  per- 
mitted  to  explain  A  dlfficQltj'  bf  an  imagined  cause  tbat  InvoWes  tenfold 
greater  difficulties.  Ttals  they  seem  to  do  wbo  make  tbe  induction  of  a 
continental  polar  ice-sbeet,  ench  as  the  glaclalists  describe  it,  witb  tbe 
Tivldness  of  those  wbo  might  have  seen  It.  Though  their  subject  be  glacial 
thej  write  with  a  fervor  that  betrays  nn  enkindled  imagination. 

James  Croll  emphatically  invokes  an  astronomical  cause  for  tbe  Gbcfal 
Epochsi  but  the  astronomers  have  ei  pressed  ad  verse  opinions.  Humboldt.  (4 
Cosmos  400)  thus  quotes  Poiason  on  tbe  Stability  of  tbe  Planetary  system: 
"  It  follows  from  tbe  theorem  of  Lambert,  that  the  qnanttty  of  beat  which 
is  conveyed  by  the  Sun  totheEartbislhe  same  during  the  passage  from  tbe 
vernal  to  the  autumnal  equinox  as  In  returning  fVom  the  latter  to  the 
former:  The  much  longer  lime  wliicb  the  Sun  takes  in  tbe  flrvt  part  of 
Its  course,  Is  exactly  compensated  by  its  proportionately  greater  distance, 
and  tbe  quantities  of  heat  wblch  it  conveys  to  the  Eartbare  tbe  same  widte 
fn  the  one  bemisphcre  or  the  other,  north  or  south."  Humboldt  also 
quotes  Arago  on  Excentricity:  "As  the  excentricity  always  bas  been,  and 
always  will  be,  very  small,  the  influence  of  the  secular  variations  of  the 
quantity  of  solar  heat  received  by  tbe  Earth  upon  the  mean  temperature 
would  appear  also  to  be  very  limited."  If  these  opinions  be  true  we  must 
look  to  earthly  causes;  and  not  to  the  Earth's  orbital  excentricity  produced 
by  conjunction  of  planets  in  tbe  heavens,  or  variable  beats  from  the  Sun. 

There  is,  however,  one  cause  besides  tlie  elevation  of  the  mountains, 
and  tbe  inter-continental  influx  of  the  Arctic  Bea,  whereby  the  temperature 
of  Northwestern  Europe,  may  at  sometime,  liave  been  greatly  reduced,  and 
that  wiUiout  any  cause  at  variance  with  the  normal  phyaical  laws.  We 
have  shewn  many  proofs  why  there  was  a  central  ocean  between  tbe  widely 
Spreading  systems  of  mountains  of  the  Eastern  and  Western  parts  of  North 
America.  It  may  hence  have  been  that  the  waters  heaped  up  by  the 
Earth's  rotary  motion,  and  the  trade  winds  into  the  Gulf  of  Mexico,  found 
a  passage  through  that  inter-conUneutal  sea;  and  were  not,  as  now,  com- 
pelled to  And  theirexit  by  Cape  Florida  and  the  Atlantic  Ocean,  to  reach 
and  warm  Western  Europe.  Dr.  Dawson  did  not  suggest  such  a  cause  for 
such  effect;  but  said  what  would  truly  be  the  consequence  of  such  cause 
when  he  said,  "any  change  tliat  would  allow  tbe  eqnatorial  current  to  pur- 
sue its  course  through  to  the  PaciBc,  or  along  tbe  great  Inland  valley  of 
North  America,  would  reduce  the  British  seas  to  a  boreal  condition." 
Dawson,  79.  The  tkct  shown,  the  Induction  Is  legitimate  and  inevitable; 
and  seems  to  be  proved  by  eRtabllshed  Isothermal  lines,  shewing  bow  greatly 
the  gulf-stream  mitigates  c'^mate. 

How  then  are  we  to  account  for  a  past  period  of  glaclaUon,  of  wbatercr 
intensity,  greater  than  at  tbe  present  time  In  certain  places.  We  may  do 
It  without  invoking  abnormal  causes.  An  adequate  cause  exists  within 
less  than  Ave  miles  of  every  foot  of  tbe  surface  of  the  earth.  Within  that 
limit,  with  land  elevation  to  tbe  height  of  the  upper  enow  line,  and  breadth 
to  bold  an  adequate  iC«r  4»  Olat»,  yet  witb  a  sulfldent  declivity  to  put  the 
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ice  In  motion  by  gravitation,  ire  have  all  the  t'Ondltions  necessary  lo 
account  for  a11  tlie  glaciatlon  and  glaciein  of  wliicli  we  find  tlie  tnu:es  in 
every  country,  Tbat  the  greater  glaciers  have  hod  such  causeseems  apparent 
from  thcit  effects  remainiDg  where  the  glncicr  ice  leH  tliem.  Within  reach 
■sever  the  producing  mouniain,  or  was  tbeopen  sea  to  the  Arctic.  These  are- 
BufflciD);  causes  for  ail  we  sec  within  the  range  of  the  causos.  ThegrooTcsof 
greater  glaciers  are  seen  in  parallel  lines  at  great  heights  on  the  mountain 
aides  of  the  glacier- valleys,  where  glaciers  now  are,  and  in  thousands  of 
places  where  tliey  have  ceased  to  be  :  and  there  are  tlie  mi>rttint*,  and  the 
rocks  moutonni,  rounded  and  scored  rocha  in  place,  and  those  transported, 
all  havlDg  an  exact  relation  lo  the  moving  cause.  The  Earth  by  Kcclua, 
Ch.  36.  These  are  the  certain  proofs  that  the  mountains  liave  been  greater, 
and  Ibe  evaporation  not  less,  but  probably  much  greater,  when  the  Earth 
was  warmer.  For  these  a  continental  or  polar  Ice-sheel  would  in  no  wise  ac 
count.  Il  is  not  needed  and  is  an  unlilling  explanation  of  the  boulders 
spread  so  widely  south  and  east  of  the  Baltic,  and  even  over  Scotland, 
Wales  and  England  :  and  such  degree  of  cold  may  have  been  on  induced 
by  inounUin  elevations  and  Arctic  sea  currents  as  to  invite  Arctic  animals 
and  plants  southward  and  to  drive  other  animals  Airtber  south.  "It  is 
now  beyond  all  question,"  says  Reclus  that  the  numerous  lines  of  rocks 
which  are  found  here  and  there  all  over  Northern  Russia  have  proceeded 
from  the  granite  mouniains  of  Scandinavia.  When  an  immense  sea  eX' 
tended  over  Finland  between  the  Baltic  and  the  Polar  Ocean,  thebliwksuf 
ice  which  fell  intothe  water  that  washed  the  baseof  the  Scandinavian  moun- 
tains, drincd  away  in  flotillas  towards  the  southeast  to  tlic  shores  of  the 
continent  opposite.  Tlie  jirominent  angles  of  the  granite  blocks  contained 
in  tbe  masses  of  floating  ice  have  traced  out  long  furrowsover  all  the  polnis 
and  projections  of  the  rocks  in  Finland,  which  was  then  only  a  marine 
shoal.  M.  Nordenskiijld  has  ascertained  llial  almost  all  these  lines  of 
erosion  tend  from  the  northwest  to  the  southeast,  and  that  all  tbe  rocks  with 
which  tbe  icelwrgs  have  come  into  contact  are  polished  on  the  side  which 
faces  toward  Scandinavia,  while  on  the  other  aide  they  have  in  every  case 
retained  their  uneven  surfaces,  their  projections  and  theirclefU,  With  re- 
gard til  the  boulders  themselves,  they  are  all  more  rounded  by  friction  tite 
more  distant  they  are  from  ilie  Sweediah  mountains  of  which  they  once 
formed  a  part."  lb.  210.  And  the  same  effects  are  there  yet  taking  place, 
on  asmallerscttle. 

During  the  winter  of  1863-3.  immense  masrea  of  ice,  coming  from  Fin- 
land, were  cast  upon  the  southern  coast  of  tV*  gulf,  and  thrown  upon  tbe 
land  a  distance  of  more  titan  three  hundred  yards  trom  the  shore,  and  to  a 
height  of  tbirty  feel  above  the  level  of  the  sea.  The  ice  which  was  forty 
to  flfty  feet  deep,  overwhelmed  many  dwellings  and  whole  forests.  In  the 
latter  large  quantities  of  stones  were  subsequently  found,  which  the  ice 
left  when  it  thawed.  Reclus.  219.  citing  Keyseriing  and  Von  Baer. 

Tbe  Danish  Professor,  Dr.  Forchbammer.  relates  a  striking  fact  lo  show 
that  large  quantities  of  rocky  fragments  are  annually  carried  by  Ice  out  of 
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the  Baltic.  In  tlie  year  1807  lie  says,  at  tlie  time  of  the  lumbanlinent  oC 
tlie  Brlllali  fleet,  an  English  sloop  at  war,  riding  at  anchor  in  the  roads,  at 
Copenhagen,  tili^w  up.  In  I&44,  a  trustworthy  diver  found  the  apace  lie- 
tween  decks  entire,  hut  covered  with  hlocks  from  six  to  eight  cuhic  feet  in 
•size.  Home  heaped  on  otUere;  and  be  found  all  tlie  sunk  ships  he  vuiited 
thus  loudcO  with  rocks.  1  Lycll,  383.  Now  when  the  Baltic  sea  was  opened 
lo  the  north  pole,  and  when  much  of  Euroiw  south  of  the  Baltic  was  bclovr 
the  water  level,  there  was  the  same  condition  there  as  has  been  Ehown  to 
have  been  in  North  America  ;  namely,  an  open  sea  to  bear  down  Ice-rafls 
fh>m  the  north  to  supply  ihe  drill  and  boulders  thai  arc  found  spread  over 
both  countries,  bringing  with  them  a  cold  atmosphere. 

The  most  recent  account  of  the  drift  on  the  eastern  side  of  North  AVales, 
hy  D.  C.  Davies.  F.  Q.  8..  gives  us  his  conclusions  :  "  1.  The  majority  of 
lliedeixieilBare  of  local  origin,  being  derived  from  the  mountainous  regions  of 
North  Wales,  then  an  Areliiiielago  of  islands.  2.  But  from  the  plentiful  ad- 
mixture of  foreign  mailer,  lie  infers  an  open  tta  on  the  north.  3,  He  in- 
sists upon  the  necessity  of  aqut,oa»  coniitiont;  the  coast  would  be  partly 
ice-bound,  but  Oiert  vat  no  general  tee-cap.  Besides  the  general  altera' 
tions  of  level  there  were  local  alttrationn  of  lerel.  Proofs  of  this  ivere 
to  lie  seen  In  the  neigiiborhood  of  Oswestry,  beyond  which  town  the  Scotch 
granites  do  not  seem  to  pass.  This  the  author  considered  due  to  evrrenln 
deflecting  the  itt-Tafit,  &c.   Nature,  Feb.  17,  1978,  p.  318. 

Let  us  be  reassured,  then,  of  the  safely  of  Euro|)e  and  Xoiih  America, 
and  the  world.  The  Creator,  we  may  believe,  did  not  create  the  best  parts 
of  Ibis  Earth  and  plant  tliere  the  highest  civllizalions  ever  wen  u|)on  it, 
with  purjiose  of  lln  utter  deslniction.  These  countries  in  Eurojic  and  Ameriea 
are  the  hopes  of  the  race,  with  means  of  execution,  now  presented,  as  they 
have  never  been  ber<irc.  There  is  a  uniformity  of  law,  and  liability  in 
Nature,  that  ju8ti(>- man's  confidence  in  ihe  ruling  of  The  Supn.' me  Power, 
and  that  He  is  good.  They  who  most  profoundly  study  His  works  are  the 
most  tbormighiy  convinced  that  there  is  no  ecoentrlcily  or  caprice  in  Hi» 
Rule;  that  lie  is  "The  same  yesterday,  and  today,  and  forever."  The 
oscillations  of  the  Earth  linve  become  almost  Inflnltesslmal;  the  vertical  v). 
brations  as  measured  by  the  lemple  of  Jupiter  Serupis  have  not  exceeded 
thirty  feci;  many  volcanoes  have  been  scaU^  up  and  people  live  securely 
within  the  rim  of  former  craters;  the  Valley  of  the  Mississippi  will  never 
again  lie  an  ocean's  bed;  the  Gulf  Stream  will  continue  (o  mitiga.ec  the  cli- 
mate of  Europe  and  preseire  lis  genial  temperaturw;  and  the  Earth  continue 
to  turn  u|x>n  its  asis,  and  to  revolve  In  its  orbit,  without  a  tremor;  without 
«  moment's  lum  or  gain.  Ood's  iKilance  wheel  belts  this  Earth;  and  He 
gave  lo  our  globe  those  impulsions  in  its  rotation  and  orbit  which  will  for- 
ever precisely  coimteract  its  weight,  and  maintain  its  motions  with  such 
exartness  as  will  keep  all  true  time  forever.  Such  momentum  was  given 
once  forever.     If  not  so,  liien  God  is  forever  sustftining  His  creation. 

This  earth  has  never,  and  upon  the  certain  evidence  of  Geology,  will 
never  »utfer  a  cataclysm-     The  faults  of  strata  arc  limited  and  local ;  tb« 
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Burface  in  fashioDcd  by  pxttriorageuciesthal  level,  smooth  and  beautiTy  the 
world,  an<l  lit  It  for  man's  usl'  and  enjoymeat,  but  which  can  never  mar 
the  sublimity  of  the  citnract,  or  the  maJeHty  of  the  mountains;  many  or  Iheae 
crowned  with  never  wasted  snows.  Some  volcanoes  yet  burn  in  relieve 
the  earth  of  the  lliroes  of  its  internal  heat  and  gases,  and  to  tame  ttie 
eartliqiiakes:  yet  are  the  latter  sultlcing  agencies  needed  to  raiae  the  moun- 
tains coni  men  sura  tcly  with  the  degradaliona  of  tlie  disin  leg  rations  and 
erosionsof  prevailing  frosts,  heals  and  rains.  None  of- these,  however  (lis- 
turij  the  general  movemenls  of  the  earth  in  its  orbit,  or  on  its  axis,  by  the 
silehtest  vibration,  or  cause  the  delay  of  a  second  In  time  in  its  snniinl 
revolution.  The  Supreme  Ituler  has  taken  into  the  account  every  cause, 
and  provided  against  disturlianee,  in  advance;  or  at  ever;  n)omenl  keeps 
all  things  adjusted  to  absolute  truthfulness.  The  cooling  and  shrinkage  of 
the  earth's  crust,  would  upon  mechanical  principle,  shorten  the  radius  of 
the  earth's  axis,  and  hasten  ilH  rotation,  and  shorten  the  day;  but  as  Hum- 
bolt  says,  this  is  provided  against  by  the  celestial  movements  being  adapted 
to  the  thermal  condition  of  our  planet;  and  "from  the  coni|)arison  of  the 
secular  inequalities  of  the  Moon  with  the  eclipses  observed  in  ancient  times, 
it  follows  that  since  the  time  of  llipparchus,  that  is,  for  two  thousand 
years,  the  length  of  the  day  has  certainly  not  diminished  by  the  hundredth 
part  of  a  second.  The  decrease  of  the  mean  beat  of  the  globe  during  a 
period  of  two  thousand  ycara,  has  not,  therefore,  taking  the  extremest 
limits,  diminished  asmuchasj^gof  adegreeof  Fahrenheit."  4  Humboldt's 
Cosmos,  IftS. 

Some  scientiflc  men,  and  some  that  may  not  be  truly  such,  seen)  fond  of 
writing  sensationally,  to  disparage  the  creation  and  to  alarm  mankind  as 
to  the  stability  and  permanence  of  our  planetary  home.  Andrew  Wilson, 
in  giving  his  travels  in  "The  Abode  of  Snow."  or  Himalaya,  in  the  first 
]iage  of  his  preface  suggests  that  it  is  not  "an  improbable  theory  that  wlien 
the  accumulation  of  ice  round  the  south  pole  has  reached  a  certain  |K>int. 
the  lialance  of  tlie  earth  must  be  suddenly  destroyed,  and  this  orhsliall  almost 
instantaneously  turn  transversely  toils  axis,  moving  the  great  oceans,  and  so 
producing  oneof  those  c^elwaiMfaoirnpAM*,  which  there  is  »»»«  reason  (ofi«- 
tieee  have  liefore  now  interfered  witli  the  development  and  civilixation  of  the 
human  mee."  One  supposes,  of  course,  the  traveler  to  be  playfblly  jocose 
when  be  thus  speaks  to  recommend  his  favorite  Himalaya  ns  a  safe  place  of 
retreat;  the  Himmels  or  heavens  of  our  Aryan  ancestors;  yet  Professor 
Winchell  in  a  work  of  science  is  even  more  sensational,  and  has  several 
serious  chapters  upon  the  inevitable  progress  of  Creation  to  its  ruin  ;  in 
chapters  headed  "The  Reign  of  Universal  Winter,  '  "The  Sun  Cooling 
off,"  "The  Machinery  of  the  Heavens  Running  Down  ;"  and  quotes  Helm- 
hoitz  OS  sayinn,  "  The  inexorable  laws  of  mechanics  shew  lliat  the  store  of 
heat  in  the  sun  must  be  finally  exhausted."  And  thus  the  author  of  the  ar- 
ticle "Force,"  in  Chamber's  Encyclopedia,  gives  his  viewsof  the  finality : 
"This.  then,  it  appears,  is  to  be  the  last  scene  of  the  great  mystery  of  the 
uai  verso,  chaos  and  darkness,  as  'in  the  beginning.'  " 
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Eitber  (lien,  Xhe  iiniverw  haH  been  euhjectnl  to  lawa  to  nuike  waste  ad<1 
decay  impossilile.  hikI  all  things  that  utulcrgo  change  arc  preserved  in 
quantity  and  energy  M  preserve  the  whole  forever  in  balance  ;  or  there  is 
a  Power  that  pver  renown  them  ;  for  we  see  lliat  creation  does  not  was  old, 
but  that  equal  quantities  of  matter  sod  force  remain  everopcrative  without 
detection  of  a  moment's  pause  through  thousands  of  yeare  ;  without  the  Iobb 
of  an  fttiMn  of  matter,  of  force,  of  htmt,  or  light,  without  a  discord,  or 
tremor  in  the  liannony  of  the  Universe. 

Adhering  strictly  to  the  Bacnniati  ranon  of  philosophy,  to  which  all 
philoBopliers  must  he  held  ;  that  is,  to  proceed  only  on  well  ascertained 
facU,  ami  thence  making  Inductions  only  in  accordance  with  the  laws  or 
nature,  also  ascei-tained  as  fncts.  it  is  suiiniitted  that  it  will  not  be  found 
tnat  creation  is  ever  growing  weaker,  is  not  verging  to  decay  and  annihi- 
lation. The  more  we  shall  know,  the  iitorc  profoundly  we  shall  consider, 
the  more  surely  shall  we  be  reni«ured  that  this  eartb  is  not  (n  perish  by 
ice,  or  water,  or  Are;  lliat  the  force  that  holds  the  syatema  of  suns  ajid 
planets  in  their  rotary  movements  will  never  abate  ;  that  suns  will  not  bum 
to  einders,  nor  their  iieat  and  light  bo  spent  or  eitinguislied.  Anil  hy  the 
observance  of  the  satne  cnnon  of  philosophy,  of  certain  ascertainment  of 
fitcts  and  strictness  of  induclioD,  we  must  also  Infer  fmm  all  creation,  and 
creation's  laws,  that  it  bad  an  Author  to  give  it  law,  who  wills  to  conserve 
it  for  ever;  Ilim  of  whom  we  truthfully  say,  '■Thy  law  Is  the  Truth;"' 
By,  "  Tby  failhfulnew  Hlialt  Thou  eslahllsh  the  very  bcavens." 
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Stated  Meeting.,  June  16, 1876. 

Present,  7  membera. 

Vice-President,  Mb.  Fralet,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Dr.  A. 
E.  Nordenskiold,  dated  Philadelphia,  June  13,  1876,  Dr. 
Juhlin  Dannfelt,  dated  Philadelphia,  May  31, 1876,  Mr.  L 
Lothian  Bell,  dated  Philadelphia,  June  7, 1876,  and  Mr.  P. 
Cunliffe  Owen,  dated  2  Residences,  Soath  Kensington 
Museum,  London,  May  20, 1876. 

A  photograph  of  Dr.  I.  Lea,  of  Philadelphia,  was  received 
for  insertion  in  the  Album. 

Receipts  for  No.  92  Proceedings  were  received  from  M. 
M.  Rokitaneky  &  Hyrtl,  of  Vienna. 

A  letter  of  envoy  was  received  from  the  Royal  Bavarian 
Library,  dated  March  18,  1876. 

Notice  of  change  of  residence  from  St.  Peterslturg  to 
Jena  of  M.  Bohtlioek  was  received  from  Watkina  &  Co.  per 
Smithsonian  Institution. 

Donations  for  the  Library  were  announced  from  the 
Academies  at  Berlin,  Munich,  Boston,  Philadelphia,  and 
San  Francisco;  the  Societies  at  Leipzig,  Ulm,  Salem  and 
Boston;  the  Observatory  at  Munich;  the  Library  at  Mu- 
nich ;  the  Editors  of  the  Revue  Politique,  and  Nature ;  the 
London  Geographical,  Astronomical,  and  Zoological  Socie- 
ties ;  Mr.  Edmund  Quincy,  Prof.  0.  C.  Marsh,  Dr.  laaac 
Lea ;  Silliman's  Journal,  American  Chemist,  Journal  of 
Pharmacy,  Penn  Monthly,  and  the  Massachusetts  State 
Board  of  Health. 

The  Committee  on  Dr.  Valentino's  Memoir  reported  pro- 
gress, and  was  continued. 

The  death  of  Dr.  Qeo.  Allen  was  announced  by  the  Sec- 
retary, and  on  motion  Prof  Thompeon,  of  the  University  of 
Pennsylvania,  was  appointed  to  prepare  an  obituary  notice 
of  the  deceased. 

Mr.  Price  communicated  the  following  circular,  read  and 
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uiianimouslj  adopted  at  a  meeting  of  the  Coimniaaioners  of 
Fairmount  Park,  held  Jane  5, 1876 : 

TRBEH  FOR   THB   FAIRMOUNT   FAHK. 

This  Park  is  In  the  earliest  stage  of  its  formation.  A  prindptil  featare 
of  l(a  beauty  must  consist  of  trees,  planted  Id  manner  to  fonn  pleasing 
laudscapes,  and  in  trees  planted  singlj,  in  groups,  and  grores.  Tlie  Cchu- 
tnissionere  desire  also  to  add  a  tratanicnl  interest  to  the  Park,  by  having  in 
it  every  tree  tlial  will  stand  our  climale.  To  promote  this  object  and  duly 
(o  honor  the  name  of  Micbaux,  fotber  and  son,  the  American  Pbilosophl- 
c«l  SiMiiety  have  devoted  half  the  income  of  tlie  legacy  left  by  the  son  to 
the  Society,  of  about  three  hundred  dollars  (|300)  per  annum.  This  has 
been  applied  lo  the  planting  of  the  Michaux  Grove  of  oaka,  and  to  import- 
lug  and  planting  in  our  nurseries  many  varieties  of  oaks,  &c.  The  an- 
nouncement is  now  made,  during  the  holding  of  the  Centennial  Interna- 
tional Bxliibition  as  nn  auspicious  occasion  to  invite  contributions  of  trees, 
acorns  and  seeds,  from  all  parts  of  the  world,  and  from  all  penons  who 
love  the  beautiful  in  landscape  and  to  promote  botanical  science. 

CommunicatiLins  may  be  made  to  Eli  K.  Price,  No.  709  Walnut  Street, 
Philadelphia,  Chairman  of  Committee  on  Trees  and  Nurseries  in  the  Park 
Commission,  and  Chairman  of  the  Committee  on  Hichauz  Fund  In  the 
American  Philosophical  Society. 

Mr.  Price  exhibited  specimen  twigs,  bearing  leaves,  broken 
from  every  variety  of  oak  imported  and  growing  in  the 
Micbaux  Grove.  Respecting  this  grove  he  desired  to  have 
this  minute  placed  on  the  Journal  of  the  Society. 

The  Chairman  of  the  Committee  on  the  Michaux  Grove 
reports,  that  he  has  visited  to  day  the  Fairmount  Park 
Nursery,  and  found  the  grounds  well  taken  care  of,  and  the 
large  stock  of  trees  in  a  flourishinfr  condition.  Of  the 
acorns  planted  before  last  winter  nearly  all  have  grown  ex- 
cept those  of  the  "  Bartram  Oak ;"  and  of  the  fifty  or  sixty 
of  these  planted,  not  one  has  grown.  So  far  the  proof  is  in 
favor  of  that  oak  being  a  hybrid. 

Mr.  Davenport  being  invited  to  speak  of  the  Eucalyptoa 
trees  of  Australia,  and  the  probability  of  growing  certain 
species  of  Eucalyptus  in  our  latitude,  remarked  that  his 
botanical  information  was  drawn  chiefly  from  the  pretty 
thorough  reconnoisance  of  that  continent  by  Dr.  Schomberg, 
Director  of  the  Botanical   Gardens  at  Adelaide,  and  Baron 
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von  Miiller,  Director  of  the  Qardens  at  Melbourne,  who 
recof^nized  aboat  one  hundred  and  fifty  species  or  varie- 
ties of  Eucalyptas,  many  of  large  size,  some  growing 
grandly  on  arid  plains,  others  on  Australian  "Alps"  and 
"  Pyraneea "  at  varioua  elevations ;  the  highest  mountain 
summits  being  not  above  7000  feet  over  sea  level.  Some  of 
these  mountain  kinds  will  probably  grow  in  Philadelphia, 
and  he  will  be  happy  to  assist  their  introduction.  He  had 
seen  large  plantations  of  Eucalyptus  between  St.  Jose  and 
San  Francisco,  and  others  growing  in  the  interior.  He  had 
come  to  the  conclusion  in  hia  own  mind  many  years  ago 
that  the  fragrance  diffused  through  the  Australian  atmos- 
phere by  the  essential  oils  of  these  trees  must  account  in 
part  for  the  remarkable  immunity  which  settlers  and  trav- 
elers, however  exposed  at  night  in  the  bush,  had  always 
enjoyed  against  malarious  fevers,  although  the  climate  was 
as  hot  as  in  malarious  districts  of  Italy.  No  malaria  was 
known,  although  low  typhoid  fevere  were  not  unknown. 

Mr.  Davenport  remarked  the  great  difference  between  the 
vegetation  of  Adelaide  and  Philadelphia,  and  had  been 
much  impressed  by  the  exuberant  foliage  of  the  Park 
around  the  Centennial  grounds. 

Prof.  Houston  reported  the  result  of  his  proposed  experi- 
ment with  the  19"  Fresnel  lens  through  which,  about  two 
weeks  ago,  he  bad  conceutrated  the  beams  of  a  full  moon  in 
a  spot  of  about  a  quarter  of  an  inch  diameter,  on  the  flags 
of  a  Crooke's  radiometer,  without  obtaining  the  least  move- 
ment; whereas  the  same  instrument,  at  the  same  time,  was 
moved  by  the  heat  of  boiling  water  in  a  glass  tube,  but  was 
not  sensitive  to  radiant  heat  below  about  212°.  In  a  room, 
however,  the  heat  of  the  hand  would  move  it,  a  lighted 
match  would  make  it  move  swiftly,  even  the  dnll  red  glow 
of  the  extinguished  end  of  a  match  gave  a  sensible  motion. 

Pending  nominations  793  and  803  were  read. 

And  the  meeting  was  adjourned. 
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Stated  Meeting,  Jvly  21, 1876. 

Present,  6  members. 
Br.  LeContb  in  the  Chair. 

The  reading  of  the  minutes  ws3  dispensed  with. 

Letters  of  acknowledgment  were  received  from  Mr.  C. 
E.  Dutton,  dated  Omaha  {97),  and  Mr.  A.  H.  "Wortheo, 
Vareaw,  III.  (97). 

A  letter  of  envoy  was  received  from  the  Smithsoaian 
Institution,  dated  Washington,  July  20. 

A  letter  was  received  from  Prof.  Charles  E.  Anthon, 
dated  College  of  the  City  of  New  York,  June  29, 1876,  with 
the  ci)in  and  description  referred  to  in  hia  letter  of  Febru- 
ary 11th,  read  at  the  meeting  of  February  18, 1876. 

A  letter  was  received  from  Mr.  Charles  A.  Kesselmeyer, 
dated  1  Peter  Street,  Manchester,  England,  2l8t  Jone,  1876, 
presenting  to  the  Society  a  copy  of  his  "  Calendarium  Per- 
petuum  Mobile,"  and  enclosing  a  photograph  with  an  ex- 
planation of  the  same. 

Donations  for  the  Library  were  received  from  the  Berlin 
Physical  Society ;  Glerman  Geological  Society ;  Royal  Prus- 
sian Academy  ;  Dr.  L.  Wedekunde ;  Bamburg,  Freiburg, 
and  Chemnitz  Natural  History  Societies ;  F.  Kramer ;  Ulm 
Antiquarian  Society  ;  Royal  Academy  of  Belgium ;  Royal 
Academy,  Amsterdam ;  Netherland  Botanical  Society  at 
Nimegen  ;  Paris  Qeos^phical  Society;  Bureau  dcs  Longi- 
tude; Annates  des  Mines;  Academy  of  Medicine;  Editors 
of  Nouvelles  Mitfiorologiques  and  Revue  Politique,  Paris  ; 
Col.  E.  Belleville;  Turin  University  Observatory;  Q.  Maz- 
zola;  Prot  A.  Dorna;  Society  of  Arts,  Victoria  Institute, 
Royal  Asiatic,  and  Astronomical  Societies,  and  Nature, 
London ;  Royal  Society,  Turoania ;  Academy  of  Arts  and 
Sciences,  Connecticnt ;  Silliman  A  Dana  ;  Yale  College ;  Mr. 
Osman  Fisher ;  Essex  Institute,  Salem  ;  Peabody  Institute  ; 
Editors  of  American  Chemist ;  Dr.  C.  H.  Berendt ;  Pharma- 
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ceutical  Association ;  Editors  of  the  Penn  Monthl; ;  Frank- 
lin Institute ;  Editors  of  the  Medical  Kewa  and  Journal ; 
Mr.  Bobert  Briggs,  C.E. ;  Baltimore  Peabody  Institute; 
United  States  National  Museum  ;  Geological  Survey  of  the 
Territories;  G.  B.  Goode;  Dr.  Newberry;  East  Tennea- 
see  University ;  Academy  of  Science,  St.  Louis ;  G.  A.  En- 
gelmann ;  and  Hudsou  Hall,  Savannah. 

A  donation  for  the  Cabinet  was  received  from  Prof. 
Charles  E.  Anthon,  of  a  coin  of  1670,  the  date  of  the  settle- 
ment of  Quebec,  struck  by  order  of  Louis  XIV.,  the  first 
ouirency  of  French  North  America. 

The  death  of  Prof.  J.  J.  Eaup,  of  Darmstadt,  was  an- 
nounced by  letter  of  Prof.  Joseph  Henry,  dated  July  20, 
1876. 

A  communication  received  from  Prof.  Charles  E.  Anthon 
was  entitled,  '*  On  a  Silver  Louis  of  Fifteen  Sous,  struck 
under  Louis  XIV.  for  circulation," 

Prof.  Chase  communicated  a  note  on  suggestions  of  Coe- 
mical  and  Kinetic  Harmony  by  Profs.  Alexander,  Pierce, 
Lovering,  and  others,  and  on  some  of  the  mathematical 
principles  involved. 

Pending  nominations  7dS  and  803  were  read  and  balloted 
for. 

The  letters  of  Prof.  Henry  and  Charles  A,  Xesselmeyer 
were  referred  to  the  Secretaries  with  power  to  act. 

On  scrutiny  of  the  ballot  boxes,  the  following  persons 
were  declared  by  the  presiding  officer  duly  elected  members 
of  the  Society,  viz: 

Prof.  Richard  Ackerman  of  Sweden. 

Prof.  John  Johnson  of  Middletown,  Conn. 

And  the  meeting  was  adjourned.  h. 
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Stated  Meeting,  August  18, 1876. 

Present,  6  members. 

Vice-President,  Me.  f  bale?,  in  the  Chair. 

The  minutes  of  the  last  mooting  were  read. 

Letters  of  envoy  were  received  from  the  Smithsonian  In- 
stitation,  U.  S.  Coast  Survey  Office,  London  Meteorological 
Office,  Boston  Society  of  Natnral  History,  and  Gen,  Henry 
L.  Abbot. 

Letters  of  acknowledgment  were  received  from  the  Bos- 
ton Society  of  Natural  History,  July  28tb,  (XV,  ii.;  94,  97) ; 
Royal  ABtronomical  Society,  London,  July  11th  (XV,  ii.;  62, 
88);  East  Tennessee  University,  Kooxville,  July  22d  (97); 
and  various  libraries  and  members  receiving  Proceedings 
No.  97. 

A  letter  was  received  from  Prof.  Q.  A.  Matile  requesting 
the  loan  of  archseological  specimens  from  the  Cabinet  to 
make  casts  from  them  for  the  Princeton  Museum. 

Photographs  of  Prof.  Thomas  C.  Archer  and  Dr.  H.  R. 
Gbppert  were  received  for  the  Album. 

Donations  for  the  Library  were  received  from  the  Acad- 
emies at  Berlin  and  Bruselles;  the  Congress  of  Naturalists 
at  Berlin  ;  the  Societies  at  Marburg,  Qorlitz,  Bremen,  and 
Bordeaux ;  Zoological  Garden  at  Frankfort ;  Geographical 
Society,  Editors  of  the  Revue  Politique,  and  M.  P.  Fr6- 
meaux,  at  Paris ;  Royal  Astronomical  Society,  Mr.  T,  H. 
Tizard,  Mr.  J.  M.  Stuart,  and  Editors  of  Nature,  London; 
Geological  Survey  of  Canada;  SilUman  &  Dana,  New 
Haven  ;  Editors  of  the  Penn  Monthly,  Medical  News.,  and 
American  Journal  of  Pharmacy,  Philadelphia ;  Gen.  H.  L. 
Abbot ;  U.  S.  Coast  Survey ;  Dr.  Newberry,  and  the  Kio  Jan- 
eiro Museum. 

Mr.  Chase  remarked  upon  the  closeness  of  agreement 
between  the  estimates  of  solar  radiating  force  derived  from 
Crook's  Radiometer  and  from  the  Nebular  Hypothesis. 
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Dr.  OressoD  deacribed  Bucceasful  experimeitta  with  Woot- 
ten's  method  of  utilizing  coal  duBt  in  locomotivea  and  ocean 
8teamera,  and  io  puddling  iron  ;  exhibiting  sampleB  of  the 
iron  refined  in  the  process. 

New  DOminatiorL  804  was  read. 

Mr.  Fraley  reported  as  received  and  paid  to  the  Treasurer 
the  interest  on  the  Michaux  Legacy,  due  July  1,  1876. 

On  motion  of  Mr.  Chase,  seconded  by  Dr.  LeConte,  the 
Curators  were  authorized  to  fomisb  Profe.  Guyot  and  Matile 
such  antiquities  as  they  may  wish  to  copy,  taking  the  usual 
guarantees  for  their  safe  return. 

Applications  of  Messrs.  Triibner  ft  Co.,  and  others,  for 
copies  of  Transactions  and  Proceedings,  were  referred  to  the 
Librarian  with  power  to  act. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  September  15, 1876. 

Present,  15  members. 

Vice-President,  Mr.  Fealbt,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Leip- 
zig Astronomical  Society,  dated  May,  (xiv.,  93,  94,  95);  the 
Teyler  Foundation,  Harlem  (94) ;  the  Royal  Society  of  Sci- 
ence, Qbttingen,  April  {XV,  94);  the  Central  Institute  of 
Meteorology  at  Vienna,  June  (93,  94);  the  Royal  Academy, 
Amsterdam,  March  12  (XV,  i.  ii.,  94  and  XV,  93);  the  U. 
8.  Naval  Observatory,  Washington,  June  80,  (97);  and  the 
Zoologico- Botanical  Society,  Vienna,  May  (92), 

I<etters  of  env.>y  were  received  from  the  Royal  Observa- 
tory, Turin,  dated  July  18 ;  Royal  Academy,  Amet«rdam, 
December  15,  1874  ;  Mr.  Geo.  Engelmann,  St.  Louis,  July 
9  ;  the  Department  of  the  Interior,  and  the  Department  of 
State,  Washington,  June  29th  and  August  17,  1876. 
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DonatioDB  for  the  Library  were  received  from  the  Acad- 
emies at  Copenhageo,  Brussela,  Rome,  and  Philadelphia ; 
the  Geological,  Zoological,  and  Anthropological  Societies  at 
Vienna  ;  the  Art  Union  at  TJlm  ;  the  Geographical  Society, 
Editors  of  Nouvelles  M6t6orologique6  and  Revue  Polit- 
ique, at  Paria ;  the  Antiquarian  Society,  Dr.  Joseph  Prest- 
wick,  and  the  Editors  of  Nature,  in  London  ;  the  Melbourne 
Mining  Survey;  Maine  Historical  Society  ;  Essex  Institute  ; 
Dr.  H.  Carrington;  Boston  Society  of  Natural  History; 
Hon.  R.  C,  Winthrop;  Dr.  S.  A.  Green;  Silliman  &  Dana, 
New  Haven ;  Editors  of  the  American  Chemist ;  Prof.  G. 
A.  Matile,  Franklin  Institute,  College  of  Surgeons,  and 
Editors  of  the  Penn  Monthly,  Medical  News,  and  Journal 
of  Pharmacy,  in  Philadelphia;  U.  S.  Departments  of  War 
and  State,  Surgeon  General,  and  Signal  Service  Bureau, 
Washington;  Editor  of  the  Scientific  Monthly  at  Toledo; 
TT.  Stempel  at  Chicago ;  and  Dr.  Jarvta  of  Dorchester, 
Masaachueetts. 

A  photograph  of  Dr.  T.  S.  Hunt  was  presented  for  inser- 
tion in  the  Album. 

A  letter  from  Prof.  J.  Henry,  requesting  attention  to  a 
letter  from  the  Holland  Society  of  Science,  was  referred  to 
the  Librarian  with  power  to  supply  deficiencies  in  the  series 
of  A,  P.  S.  Publications  in  the  Library  of  that  Society. 

A  letter  from  the  Freiburg  Natural  History  Society  was 
referred  to  the  Librarian  with  power  to  supply  Proc.  89. 

A  letter  respecting  deficiencies  was  received  from  the 
Society  at  Wurtemburg  and  referred  to  the  Librarian. 

A  letter  from  D.  8.  Sheldon,  Librarian  of  Griswold  Col- 
lege, Davenport,  Iowa,  asking  for  Dr.  Hor.  Wood's  memoir 
on  Myriapoda  was  referred  to  Dr.  Wood. 

A  circular  was  received  from  the  Soci6t6  des  Voyages  at 
Paris. 

Mr.  Lesley  exhibited  a  neatly  executed  colored  geological 
lithograph  map  of  Mr.  B.  S.  Lyman's  Official  Survey  of  the 
Island  of  Yesso,  as  the  first  work  of  the  kind  done  in 
Japan. 
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Dr.  HuDt,  on  invitation,  described  the  history  of  geologi- 
cal opinion  reejtecting  the  gneisses,  green  rocks  and  otlier 
metamorphic  strata  of  the  Alps,  with  the  recent  accordance 
of  the  views  of  Ghistaldi  and  Favre,  as  opposed  to  those  of 
Lory  and  others,  with  previouoly  published  views  of  his 
own,  after  he  had  recognized  the  Laurentian,  llurouian  and 
Montalban  systems  in  the  massif  of  Mont  Blunc. 

Pending  nominations  Nos.  804,  805,  806,  and  807  were 
read. 

On  motion  the  use  of  the  Hall  was  granted  to  the  Com- 
missioners of  the  Geological  Survey  for  their  meeting  on 
the  19th  inst. 

On  motion  of  Mr.  Pearse  it  was  resolved.  That  the  Board 
of  Commissioners  be  requested  to  recommend  to  the  Gov- 
ernor of  Pennsylvania  the  propriety  of  talcing  such  meas- 
ures as  may  be  necessary  for  preserving  the  collections  of 
the  Geological  Survey  in  the  same  place  in  which  the  col- 
lections presented  by  the  Commissioners  of  foreign  govern- 
ments may  be  arranged. 

And  the  meeting  was  adjourned. 


Slatal  MeeUttff,  Octo6er  7tt,  1876. 

Present,  10  members. 

Secretary,  Ds.  Le  Cohtb,  in  the  Chair. 

Br.  Moor,  a  newly  elected  member,  was  introduced  to  the 

presiding  officer  and  took  his  seat. 

A  letter  of  acknowledgment  was  received  from  the  Ob- 
servatory at  Prague,  dated  Sept.  4  (XV,  ii,  98, 94),  from  the  R. 
Geological  Society  of  Irelaud,  Sept.  16th  (XIV  Proc.),  and 
from  varioofl  correspondents  by  postal  cards  (97). 

Letters  of  envoy  were  received  from  the  Society  at  Mar- 
burg, April  1876  ;— the  French  Ministry  of  Public  Works, 
Sept.  1876,  desiring  a  return  donation  of  some  bonks  on  civil 
engineering  or  technology  for  the  library  of  the  EcoIedeaPonfa 
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et  Chanas^  iu  Faria ;  from  the  LiDnean  Society,  dated 
London,  Aug.  18tb  ;  from  the  Meteorological  Office,  dated 
London,  Aug.  1876  ;  from  the  Secretary  of  the  State  of  Il- 
linois ;  and  from  the  Davenport  (Iowa)  Academy  of  Katoral 
Sciences,  Sept.  16th,  desiriDg  complete  eets  of  Transactions 
and  Proceedings. 

A  letter  was  received  from  Mr.  C.  A.  Keaselmeyer,  1  Peter 
Street,  Manchester,  England,  presenting  a  copy  of  hia  Card 
Calendarinm. 

Donations  for  the  Library  were  received  from  the  R.  Bel- 
gian Academy  ;  French  Ministry  of  Public  Works ;  Annalea 
des  Mines  ;  Nature ;  Liuneau  Society  ;  Society  of  Antiqoa- 
ries ',  R.  Geological  Society  of  Ireland ;  Silliman  and  Dana ; 
Editors  of  the  American  Library  Journal  and  Medical  News ; 
Buffalo  Society  of  Natural  Sciences ;  and  the  Davenport 
Academy  of  Natural  Sciences. 

Professor  Houston  made  an  exhibition  of  a  new  tele- 
graphic machine  called  a  "  Pneamo^ynaraic  Relay  Sounder," 
where  the  local  battery  is  replaced  by  compressed  fluid,  and 
explained  it  by  a  working  model  and  di^^m.  Attached  to 
the  armature  is  a  bent  lever,  with  a  valve  mechanism  open- 
ing and  closing  a  conduit  leading  from  a  reservoir  of  con- 
densed air.  The  issuing  air  swells  out  a  diaphragm  of  rub- 
ber cloth  covering  a  space  of  one  sixty-fourth  of  an  inch, 
and  moves  a  disc,  which  moves  the  striking  lever,  the  return 
stroke  being  effected  by  a  spring.  The  balance  of  the  valve 
is  BO  adjusted  as  to  diminish  for  opening  the  valve.  Tliis  is 
affected  by  an  accessory  diaphragm  pressing  upon  the  other 
arm  of  the  bent  lever;  the  tension  is  then  equal  to  the  ad- 
justed difference.  The  instrument  works  with  rapidity 
enough  to  get  responses  easily  to  thirty-eix  beats  per  second. 

Pending  nominations  Nos.  804,  805^  806,  807,  and  new 
nomination  No.  808,  were  read. 

On  motion  of  Mr.  Oabb,  the  committee  on  Dr.  Valentino's 
paper  was  requested  to  report  at  the  next  meeting. 

And  the  meeting  was  adjourned. 
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Stated  Meeting,  October  20th,  1876. 

Present,  20  members. 

Vice-Preaideut,  Mr.  Fbalky,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  J.  V. 
N.  in  Wiirtemberg,  dated  Stnttgard,  June  24th  (complete 
set  of  T.  A  P) ;  the  Swiss  Society  at  Berne  (92-96),  and  Pro- 
fessor C.  E.  Anthon,  dated  New  York,  Oct.  19. 

Letters  of  envoy  were  received  from  the  Swedish  Academy, 
Stockholm,  July,  1876 ;  Royal  Saxon  Society,  Leipzig,  June 
1 ;  Swiss  Society,  Berne ;  and  Hoyal  Belgian  Academy,  Bruz- 
ellee. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  St.  Petersburg,  Stockholm,  Copenbageu,  and  Brux- 
elles ;  the  Observatories  at  St.  Petersburg,  and  Prague ;  the 
Geological,  Q«ographical,  Zoological,  and  Meteorological 
Institutions  at  Vienna;  the  German  Geological  Society, 
Berlin ;  the  Saxon  Society  at  Leipzig ;  the  Societies  at  Stutt- 
gard,  Ulm,  Bern,  and  Lyona  ;  M.  de  Koninck  at  Brusaelles  ; 
the  Geographical  and  Antiquarian  Societies  at  Paris ;  the 
Geographical  Society,  the  Victoria  Institute  and  Nature, 
London ;  the  Glasgow  Philosophical  Society  ;  Melbourne 
Inspector  of  Mines;  'Canadian  Journal;  Essex  Institute; 
Boston  Nat.  Hist.  Society,  and  Maesachusetts  Commission  to 
the  Centennial ;  Cambridge  Museum  ;  American  Antiqua- 
rian Society;  Franklin  Institute;  Penn  Monthly;  Journal 
of  Pharmacy,  American  Journal  of  the  Medical  Sciences  ; 
and  Engineer  Department  of  the  United  States  Army. 

Donations  for  the  Cabinet  were  reported  from  Professor 
Guyot,  of  copies  of  original  antiquiticB  in  the  Museum  of 
Priuceton  College,  made  by  Professor  Matile,  who,  with 
these  copies,  returned  to  the  Cabinet  the  originals  loaned  to 
him  from  the  Poinsett  collection,  having  made  copies  of 
them  for  the  Princeton  Museum.  Other  originals  were 
then  Belected  to  be  copied  and  returned  in  due  order. 

The  Secretary,  in  exhibiting  these  donations,  said  that  they 
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were  copies  of  prehistoric  remains :  snakes,  tortoises,  and 
other  bizarre  figures,  found  in  I'orto  Rico. 

He  had  suggested  to  Professor  Matile  that  certain  dupli- 
cates in  the  Poinsett  collection  might  be  exchaoged  for 
duplicates  in  the  Princeton  collection.  Mr.  Matile  and  Mr. 
Guyot  subsequently  requested  that  the  Society  would  con- 
sider a  request  for  such  exchangee;  Mr.  Matile  selected  dupli- 
cates ;  and  the  Secretary  displayed  specimeus  of  the  selectioa 
to  show  in  what  form  the  exchanges  might  be  efiected. 

The  death  of  Sir  William  Jarditie,  and  Dr.  John  Hugbes 
Bennett,  of  Edinburgh,  members  of  this  Society,  was  put  on 
record,  the  Smithsonian  Institution  having  returned  copies 
of  the  Proceedings  so  marked. 

The  Committee  on  Dr.  Valentino's  Memoir  reported  that 
they  considered  it  advisable  to  return  it  to  the  author  for 
certain  emendations,  which,  on  motion,  was  so  ordered. 

Dr.  Qenth  reported  his  discovery  of  a  new  mineral,  the 
telluride  of  mercury,  in  the  Keystone  Lode,  Magnolia  Dis- 
trict, Colorado.  Further  investigations  are  in  progress  and 
will  be  reported.  The  ore  contains  no  silver.  Native  mer- 
cury is  said  to  have  been  noticed  in  the  mine.* 

Pending  nominations  804,  805,  806,  807,  808,  and  new 
nominations  809,  810,  811,  812,  were  read. 

Ballots  were  then  cast  for  Nos.  804  to  808. 

The  subject  of  providing  additional  conveniences  for  the 
members  in  the  rooms  of  the  Society  was  referred  to  the 
Hall  Committee  with  power  to  act. 

The  formal  application  of  Mr.  Wooten  for  the  premium  of 
$500  for  inventing  a  successful  method  of  using  anthracite 
slack  was  referred  to  the  Officers  and  Council. 

On  motion,  the  subject  of  exchanges  of  duplicates  with 
the  Princeton  Museum  was  referred  to  the  Curators,  with  in- 
structions to  report  their  action  at  the  nest  meeting. 

Mr.  Lesley  communicated  the  fact  of  experiments  being 
made  at  Johnstown,  by  order  of  the  Geological  Commission, 
to  obtain  some  reliable  facts  about  the  conduct  of  mixed  an- 

*  Dr.  Qenlb  bu  named  the  new  »pecloii  CotoradoUe. 
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thracite  and  bitominoua  slacks,  with  and  without  pitch,  in 
the  coke  oven. 

Mr.  Briggs  urged  the  need  of  eircuaiBpection  in  offering 
and  decreeing  premiums  to  inventors  before  continaons  and 
complete  success ;  and  instanced  the  use  of  all  the  anthra- 
cite slack  in  the  manufacturing  establishmenta  of  New 
England  for  the  last  twenty  years,  by  a  variety  of  methods, 
all  of  them  successful.  In  respect  of  the  mixed  anthracite 
and  bituminous  slacks  hie  experience  had  been  that  their 
combined  clinkers  were  so  much  worse  than  the  clinkers 
from  either  one  separately  that  the  mixture  could  not  be  used 
in  the  fire  box. 

The  meeting  was  adjourned  after  scrutiny  of  the  ballot 
boxes  by  the  presiding  officer,  who  declared  the  following 
persons  duly  elected  members : 

Mr.  Samuel  Davenport,  of  Adelaide,  Australia. 

Dom  Pedro  d'Alcantara,  Emperor  of  Brazil. 

John  F.  Hartranft,  Governor  of  Pennsylvania. 

Mr.  W.  Milnor  Roberts,  of  New  York. 

Kir.  Aug.  R.  Grote,  Director  Mub.  Bnfiiilo  H.  N.  H. 


Slated  Meeting,  November  8ni,  1876. 

Present,  13  members. 

Vice-President,  Mr.  Fbalbt,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Mr. 
Samnel  Davenport,  dated  Main  Cent.  Building,  Phila.,  Oct. 
26  ;  Mr.  A.  R.  Grote,  dated  Buffalo,  New  York,  Oct.  26  ; 
Mr.  John  Johnston,  dated  812  Broadway,  N.  Y.,  Oct.  81, 
1876. 

A  letter  from  Professor  Jos.  Ucnry,  dated  Smith.  Inst. 
Washington,  D.  C,  Oct.  27,  requested  a  set  of  Transactions 
for  the  Wellington  Museum,  in  New  Zealand,  under  the 
charge  of  Dr.  Hector,  Director  of  the  Geological  Survey.  On 
motion  the  request  was  granted. 

Donations  for  the  Library  were  received  from  Mr.  Levi 
Capron  (Eaiticusbi,  Tokio,  Japan);  the  Academies  of  Ber- 
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liQ  and  Brnesels ;  the  Societies  at  Ulm  and  Bath ;  the  Geo- 
graphical Society  and  Meteorological  Office ;  and  Nature ;  the 
Mass.  Hist.  Soc. ;  Silliman's  Journal ;  Penna.  Historical  So- 
ciety ;  Fenn  Monthly ;  Librarian  of  Coogress ;  Kentucky 
Geological  Survey  *,  Mexican  Geographical  Society ;  Frofee- 
8or  R.  S.  McCulloch  aud  Mr.  Samuel  Davenport,  of  New 
Holland. 

A  circular  letter  from  Br.  Aug.  Le  Jolis,  dated  CSier- 
bourg,  Oct.  12,  respecting  the  25th  Anniversary  (Dec  SO),  of 
the  Society  of  Science,  was  on  motion  referred  to  the  Secre- 
taries to  be  suitably  answered,  after  being  signed  by  the 
President. 

A  communication,  entitled  "  On  the  Atmosphere  of  the 
Sun  and  Planets,  by  David  Trowbridge,  A.M.,"  {Professor  at 
Waterburgh,  Tompkins  Co.,  N.  T.)  was  received  from  Pro- 
fessor Eirkwood,  of  Bloomington,  Ind. 

Professor  Chase  made  a  verbal  communication  of  his  views 
respecting  intramercurial  bodies  revolving  around  the  Sua. 

Mr.  Briggs  described  the  difficultiee  in  the  way  of  a  suc- 
cessful discussion  of  the  type  form  of  the  vena  contracta  in 
hydraulics. 

Professor  Houston  continued  the  topic,  and  added  remarks 
upon  the  nature  of  the  form  and  movements  of  the  *'  ventral 
segments,"  especially  i«  cases  where  musical  vibrations  were 
employed  to  effect  them. 

Feuding  nominations  Nos.  809,  810,  811,  812,  were  read. 

The  curators  reported,  recommending  the  proposed  ex- 
change of  duplicates  with  the  Princeton  Mosenm.  The  re- 
port was  accepted  and  adopted. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  November  llth,  1876. 

Present,  17  members. 

Vice-President,  Mr.  Fralby,  in  the  Chair. 

Mr.  W.  Milnor  Roberta,  a  newly  elected  member,  was  i 

trodnced  to  the  presiding  officer  and  took  his  seat. 
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A  letter  accepting  memberehip  was  received  from  Mr.  "W". 
M.  Roberta,  dated,  Bristol,  Pa.,  Nov.  5, 1876. 

Letters  of  acknowledgment  were  received  from  the  Foun- 
dation Teylor,  Harlem  (95,  97),  and  the  Danish  Academy  at 
Copenhagen,  Oct.  17  (95). 

A  letter  of  envoy  was  received  from  the  Board  of  Com- 
miaaionera  of  the  Second  Geological  Survey  of  Penosylvania, 
Harrisbui^,  Nov.  16, 1876. 

Bonationa  for  the  Library  were  received  from  the  Editors 
of  the  Mining  Survey  of  Melbourne;  the  Academies  at 
Vienna  and  Copenhagen ;  the  Society  at  Lausanne ;  the 
lievue  Politiqne  and  London  Nature ;  Mr.  Scudder,  of  Boa- 
ton  ;  Mr  Packard,  of  Cambridge ;  Yale  College  ;  Professor 
E.  D.  Cope;  Editors  of  the  American  Chemist;  Medical 
News  and  Journal  of  Pharmacy ;  Franklin  Institute ;  the 
Geological  Survey  of  Pennsylvania;  and  the  Department  of 
the  Interior. 

On  motion,  the  bill  of  Mr.  Hall  for  repairs  of  the  roof  was 
ordered  to  be  paid. 

On  motion,  the  Librarian  was  authorized  to  exchange  the 
Proceedings  for  Poggendorffs  Beiblatter. 

The  death  of  Judge  Walter  A.  Lowrie,  at  Meadville,  Nov. 
14th,  aged  69,  was  announced  by  Mr.  E.  K.  Price. 

A  communication,  entitled  "  Remarks  on  the  Tonkawa 
Language"  by  Mr.  Albert  S.  Gatschet,  waa  presented  by 
Dr.  Brinton,  with  a  personal  notice  of  the  author,  well- 
known  for  his  work  on  the  geographical  nomenclature  of 
Switzerland.  He  was  connected  with  Von  Rupreeht  and 
others  on  the  Wheeler  Expedition,  and  has  a  book  in  the 
Weimar  press  describing  twelve  Indian  languages  of  the 
Southwest.  The  materials  from  which  he  has  made  the 
well-written  and  valuable  communication  to  this  Society  are 
all  original  or  unpublished. 

Dr.  Cresson  exhibited  a  bottle  of  nauseous  smelling  well 
water  from  near  Trenton,  N.  J.,  which  hia  analysis  showed 
to  contain  no  animal  organic  impurities,  although  a  cesspool 
stood  at  the  distance  of  two  hundred  feet ;  but  about  one 
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handred  pounds  of  vegetable  organic  imparities  (in  the  mil- 
Hon  gallons)  derived  no  doubt  from  a  marsh  situated  higher 
up  the  slope  of  the  hill,  and  about  a  quarter  of  a  mile  off,  or 
from  truck  farma  in  the  same  direction  a  half  mile  distant. 
The  drainage  seems  to  break  down,  through  the  loam  and 
clay  cover,  into  the  rock,  and  find  its  way  by  the  bed-plat«a 
or  cleavage-planes  to  the  well. 

Professor  Frazer  adduced  an  instance  where  the  water  of 
a  well  at  least  forty  feet  above  the  level  of  the  Jenny  Jump 
Mountain  Great  Marsh,  in  Korthem  New  Jersey,  was  made 
poisonous  in  hot  dry  seasons  especially,  by  the  upward  perco- 
lation of  mareh  water. 

Dr.  CreeeoD  said  that  in  the  dryeet  times  the  subsoil  on  the 
heights  of  Broad  Mountain  in  Schuylkill  Co.  Pa.  was 
always  kept  damp  by  upward  percolation. 

Professor  Frazer  described  bis  observations  at  a  recent 
visit  to  the  Bamfordville  Zinc  Works  in  Lancaster  Co.  Pa. 
A  mile  east  of  Landisvilte,  superintended  by  Mr.  Spilshury. 
The  deposit  is  of  great  interest  to  the  geologist  as  well  as 
profit  to  the  owners.  Instead  of  being  a  carbonate,  or  silicate, 
or  mixture  of  these  two  species  of  zinc  ore,  as  at  Saucon 
near  Bethlehem,  and  in  the  Western  States,  it  is  a  sulph- 
ide, a  very  light  yellowish  brown  zincbtende,  sometimes 
quite  colorless. 

He  described  the  process  of  treating  the  ore  by  crushing ; 
bolting  into  four  or  five  grades  of  fineness ;  jigging,  or  as  to 
the  finest  grade  huddling;  and  immediately  roasting  while 
wet,  fresh  from  the  jig.  By  using  the  we(  material  Mr.  Spils- 
hury claims  that  he  desulphurizes  more  readily.  The  roasted 
ore  ie  then  retorted  with  fine  anthracite  dust,  and  to  the 
mixture  Mr.  Spilsbury  adds  1  to  1.  &  per  cent  of  salt,  claim- 
ing to  get  thereby  5  to  6  per  cent  more  zinc  from  the  ore  than 
be  could  without  the  use  of  the  chloride.  Professor  Frazer 
was  desirous  of  obtaining  the  opinions  of  experts  on  the  two 
points  thus  observed. 

[Continued  on  page  388.] 
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Br  CHAHI.SS  E.  AsTBOij,  LL.D., 

FBOFESeOB  OF  HIBTOBT  AMD  BELLES-LRTTRES  IN  THE  COLLEOE  UF  TJIE 
CITT  OF  KEW  TOBK. 

(Bead  befort  the  American  Philoiophical  Society,  July  %\»t,  1816.) 

DMertpMoA— BHver.  LVD  ■  Xlitt  ■  D  ■  O  -  [HiDt-mnrk,  Sun  in  splen- 
dor, the  badge  of  Louih  XIV.]  PR  ■  ET  ■  NAV  •  REX  ■  (Louis  the  14tb, 
bj  tbe  grace  of  God,  King  or  PisDce  and  Navnrre.)  Bust  of  Louia  XIV., 
^aureate,  to  tbe  right,  in  corselet  and  mantle  ;  margin  Burruted.  Sen. 
GLORIAM  .  REQNI .    |    TVI  •  DICENT  .    ("Tliey  shall  speak  of  tbe 


glory  of  thy  kingdom,")  1670.  On  a  crowned  shield,  t\\Ke  JUuTt-deAU 
(two  and  one).  Above  the  crowu.  a  crowned  A;  beneath  the  shield,  be- 
tween tbe  dot  after  REGNI  and  the  dot  before  TVI,  A  (for  Paria.  the  place 
of  striking) :  margin  Berrated.  Size  13,  ecale  of  the  Philadelphia  Numis- 
matic Society,  ■'.  «.,  thirteen -six  teen  tba  of  an  inch.  Condition,  barely  cir- 
culated. 

Although  there  has  existed  among  us,  for  the  last  quarter  of  a  century, 
a  very  considerable  degree  of  interest  in  the  subject  of  our  pre -revolution- 
ary coinage,  and  although  the  taste  for  collecting  and  studying  such  speci- 
mens of  it  as  can  be  procured  has  steadily  increased.  Ull  the  majority  of 
the  rarer  and  more  remarkable  pieces  eilant  have  found  their  way  into  the 
cabinets  of  collectors,  to  tbe  great  enhancement  of  tbe  price  of  those  which 
remain  in  the  market,  and  with  a  corresponding  whetting  of  the  appetite 
to  possess  them  oo  the  part  of  Hntiquarians,  it  strangely  happens  that  tlie 
beautiful  coin  represented  above,  demonstrably  American,  and  suggestive 
of  important  historical  remembrances  as  it  is,  has  remained  neglected  and 
unsought  for.  No  author  on  American  Numismatics  seems  to  liave  been 
aware  of  its  existence  until  the  present  writer,  in  Vol.  IV..  No.  9,  for  Jan- 
uary, 1670,  of  the  American  Journal  of  Numismatics,  which  he  then  edited, 
called  the  attention  of  its  readers  to  the  fact.  A  brief  and  unsatisfactory 
notice  of  It,  not  founded,  as  is  confessed,  on  actual  inspection,  forthwith 
appeared  in  Bandham's  "Supplement  to  Coins,"  &c.,  of  Canada,  Mon- 
treal. 1872;  the  main  work,  published  in  1869,  being  silent  on  the  matter. 
But  Mr.  Sylvester  8.  Crosby,  of  Boston,  who  lias  lately  (1873-187,1)  pro- 
duced the  last  and  best  work  on  the  general  subject,  entitled,  "The  Early 
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Coins  of  America,  uid  the  Laws  goTerning  their  Isane."  and  proves  hbn- 
tetf,  on  every  page  of  it,  to  be  a  diligent  and  conscientlons  laborer,  thiuka 
himself  called  on  to  adopt  an  apologetic  tone  wheo  mendoDing  this  piece, 
andio  speali  of  it  as  "not  atrictl;  included  in  our  original  plao."  Yet  hla 
purpose,  or  "original  plan"  was,  in  iila  ovn  language,  "to  give  ail  the 
trustworibf  information  at"  bis  ''command,  relative  to  sach  coins,  or  to- 
kens, which  were  intended  to  serve  as  coins,  that  were  dtber  struck  in 
tlioee  parts  of  America  wliich  now  constitute  the  United  States,  or  were 
intended  for  use  therein;"  and  it  cannot  be  controverted  that  this  is  the 
earliest  official  coin  of  a  region  embracing  at  least  half  of  the  Btatea  which 
now  constitute  the  Union,  We  are  not  perhaps,  in  general,  snfflciently 
alive  to  the  truth  tliat.  from  the  Atlantic  to  the  remote  West,  the  begin- 
nings of  colonization  were  chieflj  made  by  France.  Not  Canada  and 
Louisiana,  merely,  formed  the  French  America  of  a  once  far  from  improb- 
able future.  In  an  authority  easy  to  consult.  Bancroft's  History  of  the 
United  States,  Vol.  II.,  we  And  a  "Map  of  French,  English,  Duldi,  Swe- 
dish and  Spanish  possessions,  or  claims  in  the  United  Slates,  in  1056." 
A  narrow  strip  fh>m  the  Kennebec  to  Cape  Fear,  is  all  that  is  marked  aa 
not  French,  to  the  northward  of  Florida.  A  large  part  of  Maine,  all  West 
Virginia,  South  Carolina,  Georgia,  the  greater  part  of  New  York  and  of 
Poansylvania.  and  IVom  these  all  westward,  as  far  as  ezplontion  had  then 
extended,  are  French.  Every  one  of  the  Stales  comprehended  within  the 
area  thus  roughly  denoted,  may  regard  the  coin  in  question  as  its  earliest 
monetary  relic. 

Without,  however,  going  hack  to  years  anterior  to  its  date,  or  looking 
away  from  the  broad  double  valley,  which  extends  between  the  Alleghanies 
and  the  Rocliy  Hounlains,  or  including  Blatee  of  which  any  portion  lies 
outside  of  these  limits,  we  can  easily,  we  think,  form  a  list  of  flfteen,  tn 
each  of  which  the  collector,  present  and  te  come,  must  regard  this 
"Glorinm  Regni"  of  IflTO,  as  its  mi«t  ancient  numismatic  monument. 
The  reader  of  history  Is  aware  tliat  "  Louisiana"  was,  in  1713,  defined  by 
authority  aa  comprising  all  the  country  drained  by  wateia  emptying 
directly  or  indirectly  into  the  HiBsissippl;  while  the  schoolboy  has  l>een 
taught  that,  out  of  the  "Louidana  purchase"  of  1803,  alone,  have  already 
been  formed  fifteen  States  and  territories,  eight  of  the  former  and  seven  of 
the  latter.  Since  It  happens  that,  in  the  arilcle  already  referred  to  (Ameri- 
can Joamal  of  Numismatics,  Vol.  IV..  No,  9,  for  January,  1870),  the 
present  writer.  Just  two  centuries  after  tlie  first  appearance  of  this  coin.  In- 
troduced it  to  American  coUectorsas  a  new  '' Colonial,"  notknown  to  them 
before,  and  premier  to  take  the  place  usurped  by  one  familiar  to  the  numia- 
matic  fhiternity  under  the  name  "Louisiana  copper,"  or  "R  F,"  he 
must  now  again  insist  on  the  correctness  of  Ihls  view,  and  re-afflrm  that 
the  OLOHIAH  RBQNI  is  the  earliest  colonial  coin  of  at  least  half  the 
States  of  the  Union.  Of  coarse  we  do  not  mean  that  it  actually  circulated 
in  the  whole  vast  region  mentioned;  but  it  may  have  appeared  acciden- 
tally in  any  part  thereof,  and,  wherever  it  did  so  appear,  it  was,  In  the 


,  Google 


1«I«.]  ^"O  [Antbon.^ 

estimatioD  otaxiy  Frenchman  who  might  behold  It,  the  ooln  of  the  realm 
which  he  trod. 

It  is.  then,  oar  oldeit  French  "Colonial."  Hr.  CrcMby  msy  boldly 
repreKnt  it  aa  such  in  hla  next  edition.  No  apclogj  will  be  required. 
Both  he,  indeed,  and  his  predeceMors,  needed  rather  to  defend  (as  be  at- 
l«mpU  to  do),  or,  in  focU  avoid  altogether,  the  introducUon  of  the  "Som- 
mer  lalanda,"  (or  Bermuda)  patterns  for  ahilUng  and  sixpence,  in  a  work 
on  the  coinage  of  the  United  States,  where  thej  can  have  no  Just  claim  to 

With  a  few  brilliant  exceptions,  oar  prominent  nomlsoiatlc  collectors, 
and  even  anthon,  have  not  been  men  of  much  research  orof  a  wide  range 
of  reading.  They  have  delved  with  greater  or  leas  industrj- in  a  narrow 
field  ;  &nd  authorities,  other  than  those  In  English,  have  not  occurred  to 
them.  Hence  works  of  some  rarity,  like  Le  Blanc's  Treatise  on  the 
Coins  of  Fruice,  or  of  great  commonnesH,  tike  the  New  France  of  Charle- 
voix, which  latter,  as  we  shall  soon  proceed  to  show,  contains  most  satis- 
factor;  oonoboration  of  the  American  character  of  the  coin  of  Louis 
Qnatorze  before  us,  with  a  tolerably  ample  history  of  It,  have  equally 
escaped  their  notice.  A3  John  Smith's  History  of  Virginia,  on  the  ottwr 
hand,  includes  a  full  account  of  the  Bommer  Islands  pattern,  and  is  a 
familiar  book.  In  English,  they  have,  through  a  natural  confiirion  of  locali- 
ties, inadvertently  come  to  regard  that  coin  as  a  United  States  "  Colonial " 

Moreover,  this  OLORIAH  REONI,  or  French -American  piece  of 
Fifteen  Sous,  Is  a  very  rare  coin.  I  infer  tmm  the  Brst  of  the  two  French 
authorities  whom  I  have  named—and  I  shall  presently  quote  his  exact 
words — that  only  one  hundred  thousand  llvres"  worth  of  lOsous  pieces 
and  G  sons  pieces,  together,  was  struck  in  18T0,  and  none  at  any  subse- 
quent date.  The  "  livre, "  now  obsolete,  was  one-eightieth  leas  in  value 
than  the  present  ftvic,  and,  like  the  franc,  contained  twenty  sous.  Per- 
sonally, I  know  of  the  existence  of  only  Ave  specimens,  t  have  had  the 
good  fortune  to  obtain  two.  both  in  very  fine  condition,  from  two  different 
anction-salet  of  coins  in  Europe,  and  one  of  these  I  have  now  the  honor  of 
presenting  to  the  American  Philosophical  Society,  with  an  accompanying 
wood-cut  made  expressly  for  the  lilnstration  of  this  paper ;  a  third,  seem- 
ingly in  a  poor  state  of  preservation,  if  we  may  Judge  tatai  Its  hellotype 
likeness  in  Hr.  Crosby's  work,  plate  ni.  No.  0,  is  in  the  cabinet  of  that 
accomplished  scholar  and  numismatist,  William  S.  Appleton,  of  Boston  ; 
the  fourth  bad,  fh>m  its  appearance,  and  the  locality  where  I  met  with  It, 
Id  all  pmbabUlty  been  circulated  in  America.  It  was  In  the  collecUoa  of 
Hr.  J.  Hyehrsll,  at  Frederickton,  New  Bmnswldt,  where  I  saw  it  in 
18T0,  towards  the  end  of  the  summer.  It  showed  marks  of  rough  treat- 
ment, and  must,  I  think.  In  pawing  ftom  hand  to  band,  have  reached,  from 
Lower  Canada,  the  town  where  It  came  under  my  observation.  The  fifth 
has  been  shown  me  since  I  began  to  write  this  common icatlon,  by  its 
owner,  Hr.  Henry  Mott,  at  present  of  Brooklyn,  bnt  formerly  of  Montreal 
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It  bears  slight  hmtIu  of  drcaltrtion,  and  was  obtained  in  the  latter  d^. 
Hence  It  too,  probably,  waa  odco  in  actual  use. 

And  here  I  have  a  remaric  to  make  :  that  It  la  a  Bomenhat  anroaBonablt^ 
aH>oit  almost  uiuTersal,  trait  of  collectors  of  coins,  to  strive  to  obtUD  than 
is  a  condition,  ir  possible,  uncirculated,  or  at  least  nearly  appHWckiDg  that 
state.  Tet  it  is  evid^t  that  marks  of  actual  sarvice.  provided  they  h«ve 
■ot  obliterated  the  legend  or  seriously  impaired  the  device,  ought  to  give 
a  heightened  intereet  to  these  objects,  as  proving  them  to  have  been 
handled  by  the  people  of  their  time.  The  desire  to  possess  a  collection, 
which,  in  mechanical  and  artistic  beauty  and  biilliancy,  may  compare 
favorably  with  others,  Mcms,  however,  to  transcend,  with  moet  ntimis- 
Btatista,  every  other  consideration  ;  and  acoordlngly  a  coin,  which  may  be 
called  still-born,  inasmuch  aa  It  has,  by  ecHue  aoddent,  been  tnsUihed  fhim 
a  cohi'a  virtual  eziatence,  which  Is  lt«  circulation,  on  the  very  threshold  of 
such  real  life,  haa  always  commanded,  and  will  continue  to  ctMnmand  the 
preference. 

But  it  is  now  time  to  anthenUcate  our  OLOBIAM  RB6NI,  and  esttb- 
Itsh,  by  evidence,  that  It  is  enUtled  to  the  estimation  which  we  claim  for 
it.  In  the  "Historic  Treatise  on  the  Coins  of  France,  fh>m  the  oommeuce' 
ment  of  the  Monarchy  to  the  present  time,"  by  Mona.  Le  Blanc,  Paria, 
1703,  we  read  at  page  888  :  "In  order  to  facilitate  commerce  In  Canada, 
the  King  caused  to  be  struck  a  hundred  thoustind  llvres'  worth  of  LxHiis  of 
IS  sous,  and  of  5  sous,  and  Doubles  of  pure  copper.  These  coins  were  of 
the  same  value,  weight,  and  fineness  with  those  of  France.  On  the  silver 
Louis  of  IS  sons  and  9  sous,  in  place  of  the  Sit  nomen  Domini  b«n»dittitm, 
there  was  Qhriam  ragni  lui  dicent,  and  on  the  Doubles.  DmAUt  da 
t' Amerigut  Fran^oiie-"  The  specimen  which  I  transmit  to  the  Society, 
must  therefore,  as  Ita  size  and  intrinuc  value  denote,  be  one  of  tbnee  of 
Fifteen  Sous.  I  am  much  inclined  to  doubt  whether  the  Louis  of  five  sous 
was  really  struck,  since  I  have  never  seen  one  or  heard  of  one  as  actually 
existing.  Nor  is  any  "Double"  to  be  found,  as  far  as  I  know,  among 
American  coUeclora,  though  the  inhabitants  of  Lower  Canada  and  of  the 
French  West  India  Islands  have  in  all  likelihood  preserved  some  few  ex- 
amploB.  Hr.  Crosby's  heliotype  portrait  of  the  piece,  plate  III,  No.  6,  U 
M  he  informs  us,  not  taken  fh>m  a  genuine  one. 

In  a  letter  written  at  Quebec,  Feb,  15.  1721  (Nouvelle  Frasce,  Vol,  III, 
p.  91),  Charlevoix  elves  us  the  following  Information  on  our  subject : 
Commerce  in  Canada  was  depressed  by  nothing  perhaps  more  than  "  the 
frequent  changes  whitdi  were  made  there  in  the  coins.  I  will  give  a  brief 
account  of  the  matter.  In  1670.  the  West  India  Company,  to  which  the 
King  bad  ceded  the  dominion  over  the  Islands  of  the  French  American 
Continent,  had  permission  to  introduce  Into  the  Islands  small  money  to  ihe 
amount  of  a  hundred  thousand  ftsncs,  stamped  by  a  particular  die,  with  a 
legend  which  waa  peculiar  to  it  The  King's  edict  la  of  the  month  of 
February,  and  waa  to  the  effect  that  these  coins  should  he  current  only  in 
the  Islands.     But  on  certain  difficulties,  which  supervened,  the  Counoil 
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isaned,  on  the  18th  of  Nurember  of  tlie  year  1472,  a  decree  by  which  N 
ir»a  ordered  that  the  money  aforesaid,  and  all  other  specie,  being  current 
in  France,  Bhoold  also  be  current,  not  only  In  the  French  Iglaode  but  a1«e 
on  the  terra-Sriiu  of  America  subject  to  the  cronn,  with  an  aofpnentatioa 
of  one-fourth  superadded ;  that  is  to  say,  the  pieces  of  fifteen  sous  for 
twenty,  and  the  othen  in  proportion." 

"The  same  decree  ordered  that  all  cootracta,  Mils,  accounts,  purcIiaMs 
and  paymeaiB  should  be  made  between  all  deacriptlons  of  pereons,  in 
money,  without  privilege  of  barter  or  socotuitiog  in  sugar,  under  pen- 
alty of  nullity  as  to  trensaction.  And  in  regnnl  to  the  past,  it  waa 
ordained  that  all  Btipulations  relating  to  contncts,  or  bllla,  or  debts,  or 
obligations,  or  rents  in  sugar  and  otlter  provisions  should  be  reduced  into 
and  mode  payable  in  money,  M  the  valuation  of  the  aforeeald  coins.  In 
execution  of  this  decree,  coin  increased  one-fourthinvalue  in  New  France," 
Ac.,  Ac.  Hero  we  leave  llie  amiable  Jesuit  to  relate  the  financial  miachisf 
which  ensued,  and  we  quit  Uie  historic  aepectof  our  theme  for  the  testhedc 
and  literary. 

As  a  work  uf  art  this  coin  la  beautlfnl.  Il  will,  tmnt  that  point  of  view, 
compare  advantageonaly  with  any  now  produced  in  the  home- mints  of  tbia 
country,  where  it  was  once  intended  to  circulate.  The  portrait  of  Louia 
presents  him  as  a  handsome  man  of  thirty-two,  his  age  in  1070;  the  mint- 
mark  of  the  sun  in  splendor  recalls  his  famous  motto:  "  Nee  plaribot  tnt- 
jjar"— which,  by  the  way,  has  a  structural  similarity  to  oar  own  national 
one; — the  manner  of  marking  with  a  ■  subscript  the  flnal  I  in  XIIII  is  very 
uncommon;  I  know  no  other  instance  of  it  an  a  coin.  The  reverse  offers 
us,  as  a  subject  of  remark,  first,  the  legend:  "Oloriam  Sagni  tui  Diceat." 
It  is  taken  from  Uie  vulgate  of  the  flue  Psalm  CXLV.,  entitled  "David's 
Psalm  of  praise."    Verses  10-IiJ  of  our  transUtion  read  as  follows: 


11.  Thtg  *h<iH  tpeak  of  the  glory  of  thy  Kingdom,  and  talk  of  thy  power  ; 

12.  To  make  known  to  the  sons  of  men  his  mighty  acts,  and  the  glorious 
maleBty  of  hli  Kingdom. 


In  the  application  of  the  beginning  of  verse  11  to  the  purpose  of  a 
humismallc  legend,  particblarly  if  it  be  considered  In  connection  with  Hi 
context,  two  covert  references  seem  to  me  to  be  Intended;  the  flm,  to  the 
highly  ecclesiastical  character  of  French  colonization  in  America,  in  which 
exploration  and  conversion  ever  proceeded  hand  in  hand;  the  second,  to 
the  "raigUtyacts"  and  "glorious  majesty  "  of  the  "giwid  Monarque." 
It  is  true  that  he  had  not,  at  this  comparatively  early  epoch  in  his  reign, 
put  forth  the  exaggerated  pretensions  which  he  aflerwarda  advanced;  but 
the  adulation  and  Irreverence  which  offend  us  in  the  use  made  of  these 
words,  were  already  In  the  taste  and  fashion  of  that  day. 

Our  second  subject  of  remark  is  the  crowned  A  (such  we  take  il  lo  be) 
wlilcb  appears  above  the  royal  crown  which  fnma  Uie  armorial  cnaL    III 
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the  absence  of  any  anthorit&Ure  intbraiatkiD  on  the  suhject,  we  may  res' 
sonably  csonjecture  that  it  Bignifles  French  (or  Royal)  America,  aod,  if  this 
be  BO,  the  only  charactcriattc  needod  to  make  this  cola  pre-eminent  In 
interest  among  all  American  colonial  (decea,  that,  namely,  of  having  on 
its  &ce  a  distinct  mea^on  of  oar  Continent,  is  supplied. 

In  concluding  this  paper,  of  which  the  BObJect,  and  the  treatment  of  the 
subject,  will,  it  is  hoped,  not  be  found  beneath  the  notice  of  the  American 
Philosophical  Society,  the  writer  may  be  permitted  U>  oboerve  that  the  fact  of 
its  being  presented  in  this  our  year  of  Jubilee,  and  at  the  moment  whence,  ft 
century  ago,  our  flrat  grand  "annomm  series"  began  to  proceed,  isenUrely 
accidental,  resulting  from  the  casual  acquisition,  at  this  time,  of  the  speci- 
men which  accompanies  it.  There  seems,  however,  to  be  an  eminent  pro- 
priety in  calling  to  mind,  on  the  present  most  Interesting  oocasion,  and 
also  connecting  with  tangible  objects  of  curiosity,  boweTer  slight,  the 
American  history  of  the  great  ally  who  rendered  such  ewenlial  aid  to  the 
ineurgent  oolonteB  dnring  their  doubtfhl  stcaggle.  In  regard  to  mattera 
like  this,  perhaps  not  likely  to  &e  rememberod  with  Bufflclent  tenacity, 
medals  and  coins  perform  an  important  aerrlce ;  while,  to  take  a  broader 
riew,  through  their  distinct  marking  of  decl^ve  epochs,  they  contribnte  to 
enable  ub,  in  the  words  of  a  writer  of  the  illustrious  nation  referred  to, 
"vier«  d»  tagrande  vie  detnieUt" — to  live  in  the  great  life  of  the  Centn- 


0*  MAM  FttMtam  lital  PropotUiont  of  Central  Faroe.* 

By  Pluit  Eable  Ohabb,  IX.  D., 

PBorKBBoa  or  PBiLoeopHr  ih  Hatbhpobd  COLLBas. 

{Bead  before  the  Amtriean  PhUoeophietU  Boeiety,  Julf  31,  1876.) 

All  cyclical  motions  which  are  produced  by  the  action  of  a  central  force 
are.nttceasarily,  of  an  oscillatory  character.  They  may,  therefore,  he  mathe- 
matically represented  by  suitable  modiflcations  of  simple  pendulum  equa- 
tions, as  Fourier  has  well  shown-f  The  first  attempt  at  a  general  discussion 
of  such  motlona  seems  to  have  been  made  in  1837,  by  Dr.  Henry  James 
Anderson,  Professor  of  Mathematics  and  Astronomy  in  Columbia  College, 
whose  paperf  may  be  found  in  the  third  volume  of  the  second  seriesof  the 

•Whenever  I  speak  of  "central  roroe,"  to  the  preient  paper,  I  refer  to  form 
varying  Inversely  a«  tbe  iqaareortbe  dlitaooe. 

tSe«,  alto,  papers  by  David  Bitten  house.  Trans.  Soo.  Phil.  Am..  Ill;  Joa.Clay 
lb.,  v;  Owen  Nully  (Buiieal«d  by  Bitten hoaae's).  lb.  [2]!;  James  Dean,  and  H. 
Bowdlteh,Trans.  A.  A.  B.,111:  Bobert  Adraln,  Trans.  8.  F.  A.,  [2]  I :  Ensenlni 
Nalty,  lb.  [l]ll. 

t"On  the  motion  of  Solids  on  SnrAMMi.  tn  the  two  Hypotheses  of  perfect  Slid- 
ing and  perieot  Railing,  With  apanlimlar  examination  or  their  small  Osallla- 
tory  Motlona."   Op.  oil.  p.  tU. 
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American  Pbiloeopbic&l  Tranaactions.  The  followiog  quoUtion  from  hi* 
esonUum  is  both  proj^etic  and  auggMtive  : 

"There  are  few  bnuicheaorHecIiaoical  Pliiloaophj  as  inUreating  in  every 
pmotofrieiraa  the  theory  of  Oacillalory  Hntion.  From  the  minuteatvibra- 
UoDBof  a  harp-atrtDg  to  the  magniflceutoacillationaof  a  planet's  axis,  there 
krean  infinite  numher  of  an&logona  phenomena  remarkable  for  their  curious 
piopertlea  or  important  uses.  The  common  pendulum,  that  little  inatru- 
ment  which  haa  rendered  such  eaaential  aervice  to  science  and  the  arls,  and 
will  soon,  In  the  hands  of  the  skilful  obaerrer,  unfold  to  ua  the  internal 
constitution  of  our  globe,  and  glTe  a  clue  U)  the  process  b;,'  which  it  has 
acquired  lis  present  state,  Is  itself  indebted  for  its  accuracy  to  the  inces- 
sant superintendence  of  a  watchAil  mathematical  analysis.  The  adenccof 
Acousiica  in  all  lis  parts,  the  Taried  phenomena  of  the  tides,  the  theory  of 
Saturn's  ring,  that  wonder  of  the  solar  system,  and  the  philosophical  ex- 
planations of  the  stability  and  harmony  of  the  celestial  motions,  are  in 
&ct,  but  different  applications  of  this  extensive  branch  of  Demonstrative 
Hechnnlcs.  What  adds  to  the  interest  and  value  of  tliis  subject  is  the 
circumstance  that  a  large  class  of  oscillatory  motions,  namely  those  of 
any  rigid  system  whatever  whose  points  depart  but  little  from  the  posi- 
tion which  they  occupy  when  at  rest,  has  been  found  susceptible  of  com- 
plete determination,  by  means  of  which  the  position  of  the  bodies  compos- 
ing the  system  may  be  expressed  (lo  use  the  language  of  analysis)  in  finite 
ninctionsofthe  time." 

In  1848.  Professor  Stephen  Alexander  communicated  to  the  American 
Phlloeophlcal  Society,*  bis  obaervatloni  upon  phyaical  phenomena  which 
accompany  eclipses.  Among  those  phenomena  was  a  "dragging  of 
shadows,"  which  he  attributed,  at  the  fiist  meeting  of  the  American  Asso- 
ciation (Philadelphia,  1848),  to  the  inertia  of  the  lumlnlferous  Bther.  By 
this,  and  other  like  "  scientific  uses  of  the  imagination, "  he  was  led  to  the 
discovery  of  a  series  of  cosmical  relations,  some  of  which  were  laid  before 
subsequent  meetings  of  the  Association,  the  whole  being  finally  embodied 
in  his  "Statement  and  Eipodtion  of  Certain  Harmonies  of  the  Solar  Sys- 
tem,"! 

At  the  second  meeting  of  the  American  Association,  (Cambridge.  1840), 
Professor  Benjamin  Peirce  read  a  paper  "On  the  Relation  between  the 
ElasticCurveand  the  Motion  of  the  Pendulum."  "On  this  subject  Prof. 
Peirce  remarked,  that  the  relations  discovered  merely  by  intellectual  In- 
vestigatiohB,  and  not  observed  bj  the  senses,  are  of  peculiar  interest,  as 
manifesting  (he  &ct  that  one  intellect  presides  over  the  production  of  ihoae 
phenomena.  Could  we  see  in  the  moon  a  house  like  our  own,  we  should 
say  that  It  was  built  by  men  tike  ourselves,  having  aimilar  wants,  and  us- 
ing riroilar  means  to  supply  them,  and  we  should  say  that  the  same  being 
who  formed  our  minds  created  theirs  also.  We  cannot  make  such  observa- 
tions, but  we  may  trace  relations  between  objects  with  which  we  are 

•  Proc  S»e.  Pbll.  Amer..  May,  ISM.  vol.  111. 

t  Amer.  Kat.  Acad. Solj,  1873-4;  Smithsonian  Cootrlb.,  W. 
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fhmilisf,  whicb  lead  us  tu  Blmllar  results.  At  present  tlie  discovery  of  these 
Telalions  liaa  been  very  much  coaflned  to  those  subjects  to  which  niathe- 
fliatlcB  apply."'  At  a  later  session  of  the  same  meeting,  Pelrce  presenteil 
ft  "  Matlieinatical  Investigation  of  the  Fractions  ^hlch  occur  in  Phyllo- 
tn:(i3."  After  showing  the  Influence  of  an  identical  law  in  the  arrange- 
ilient  of  plants  and  planets,  he  aAb  :  "  Whence  could  this  eitrsordlnai^ 
coincidence  liave  arisen  but  from  the  action  of  a  single  mindt  and  what 
joes  it  indicate  but  that  the  same  Word  which  created  the  planet,  is  ei- 
[tressed  in  the  planet  T  May  I  close  with  tills  remark,  that  the  object  of 
^ometry  in  all  lis  measaring  and  computing,  ii  to  ascertain  With  eiactneK 
the  plan  of  the  great  Geometer,  to  penelmte  the  veil  of  material  forms,  and 
iliaetoBe  the  thoughts  which  He  beneath  them  ?  When  our  researches  are 
itUccessfht,  and  when  a  geuerous  and  hcnven-eyed  Inspiration  hiia  elevated 
us  above  humanity,  and  raised  us  triumphantly  into  the  very  presence,  as 
it  were,  of  the  Divine  intellect,  how  instantly  and  entirely  are  linmaU 
{(ride  and  vanity  repressed,  and  by  a  single  glance  at  the  glories  of  the  in- 
finite mind,  vie  are  humbled  to  the  very  dust.''^- 

On  the  second  of  January,  1840.  in  a  communication  "On  the  Fundi - 
ihental  Principles  of  Hecbanlcs,"!  Peircc  had  already  Aho«n  that  "A 
system  of  bodies  in  motion  must  be  regarded  mecliftuically  as  a  system  at 
forces  or  powers  which  is  a  perfect  represents  live  of  all  tbe  single  powers 
at  which  the  system  is  compounded,  and  this,  too,  at  ithatever  time  ot 
times  the  component  powers  may  have  been  introduced  into  the  system, 
't'bc  question  of  the  simultaneous  introduction  of  the  partial  powers  Is  of 
llo  importance.  Any  power  which  is  at  any  time  communicated  to  the 
System  la  preserved  in  tbe  system  unchanged  in  amount  or  direction. " 

At  the  same  meeting  of  tbe  Academy,  Profesaor  Joseph  Lovering  read  A 
paper  "On  tbe  Law  of  Continuity,  "g  in  which  he  said,  "the  method  of 
ibalysis  which  began  with  Leibnitz  and  llewton,  and  Which  ih  England 
lias  been  known  under  tbe  nameof  fluxions,  rests  upon  this  law  of  continuity, 
it"  wc  admit  the  usefulness  of  the  principle  only  in  cases  of  motion,  wc 
Still  give  it  a  wide  range  ;  since  so  many  problems,  not  strictly  dynamical, 
are  reduced  to  cases  of  motion  when  inveatigatod  by  the  rules  of  modertt 

On  the  4tb  of  Feb.  1831,1  "  {"rofessor  Peirce  gave  an  argument,  which  he 
thought  to  be  new,  against  the  principle  Which  Is  usually  adopted  in  Ibeo- 
rbtical  works,  that  the  force  of  a  body  in  motion  is  its  vit  iiUrtia.  itfe 
believes,  on  the  contrary,  that  the  time  is  at  band  when  the  tw  tka  will 
be  universally  recognized  as  the  force  of  a  moving  body.  His  new  argu- 
ment is  derived  from  the  effect  of  a  force  in  causing  rotation,  as  well  it 
translation.  By  the  old  theory,  no  additional  force  is  required  to  produce 
rotation  ;  whereas,  by  the  theory  of  ilie  vii  vita.  Just  as  much  force  is  re- 

•Proc  A.  A.  A.  S.,  11,128. 
t  Ili.,p.  H«. 
IProcA.  A.9.,II,II1. 
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qaired  as  la  sctunlly  exbibiicd  in  the  resulting  rotftllon.  The  same  argu- 
ment may  be  derived  in  another  form  from  the  vibralioas  of  elastic 
bodies." 

The  " tfnthematical  Monthly,"  for  January.  1859,  contained  an  ei- 
hauatiTe  dlscuRiion  of  "  The  Hotiods  of  Plaids  and  Solids  relative  to  the 
Earth's  surface."  by  Professor  William  Ferrel,  some  of  the  results  having 
been  published  about  two  years  before,  in  the  "  Nashville  Journal  of 
Medirine  and  Surgery."  The  recent  great  advance  in  meteorological 
knowledge  and  in  saccessful  weather  prediction  is  dne.  In  great  measure, 
to  the  publication  of  Ferrel's  laws. 

In  1861,  Professor  Simon  Newcomb  presented  to  the  American  Acade- 
my, d  compendious  review  of  the  dynamical  theory  of  gases.*  His 
paper  contains,  among  other  matters  of  interest,  the  following  first  approxi- 
mation towards  a  theoretical  establishment  of  the  empirical  ratio  between 
the  temperatures  under  constancy  of  pressure  and  under  constancy  of 
volume:  "7,  If  the  particles  were  perfectly  hard  andspherical,  thespeciflc 
heat  under  constant  volume  Would  be  to  that  under  constant  pressure  as 
8  to  5.  If  (hey  were  hard,  but  not  spherical,  this  ratio  would  be  that  of  S 
to  4.  The  latter  result  follows  fVom  an  elegant  theorem  given  by  Professor 
MaKwell  in  Vol.  XX,  of  the  Philosophical  Magazine,  viz.,  that  if  the  parti- 
des  are  hard,  hot  not  spherical,  the  sum  of  their  tirtt  viva  of  translation 
itillltceqaal  to  that  of  their  Hires  ei'ns  of  rotation." 

ny  first  attempt  at  applying  the  foregoing  principles  was  made  in  1663,} 
when  I  showed  that  the  daily  fluctuations  of  the  barometer  are  of  such 
tbrm  and  magnitude  as  can  be  explained  by  the  combined  action  of 
fttmoapheric  Inertia,  terrestrial  resistance,  and  motion  relative  to  the  Sun. 
I  also  sliowed  that  the  tendencies  to  equality  of  areas,  in  the  daily  and 
yearly  fluctuations,  fbmish  the  data  far  a  close  approximation  lo  the  solar 
distance,  t 

In  1864,  Professor  JameS  Edward  Oliver  made  a  practical  investi- 
gation of  the  t>est  approximate  representation  of  all  the  mutnal  ratios  of 
k  quantities  by  those  of  simple  integers,  drawing  Illustrations  especially 
fhtm  phyllotaiis  and  planetotaiis.  His  investigation  assumed  that 
"  Nature,  while  obeying  with  absolute  precision  the  resultant  of  her  cffl- 
dent  laws,  inch  as  Inertia,  Attraction,  etc,  fells  into  forms  which  com - 
rttonly  both  ntUitg  and  (<ntt,  often  Independently  of  each  other,  wonid  pre- 
scribe, "g 

In  18SS,  Ferrel  descrlbedan  annual  variation  in  the  daily  mean  level  of 
the  ocean,  the  greater  part  of  which  he  attributed  to  "  a  tangential  force 
srising  ftom  the  motions  of  the  ocean  combined  with  the  motion  of  the 
Earth's  rotation.  It  was  first  brought  out  in  its  most  general  form  in  [his] 
paper  on  the  moUons  of  fluids  and  solids  relative  to  the  Earth's  surthce."| 

*Proe.  A.  A.a,v,lli 
t  Proc,  Hoc.  Ptill.,  Amer..  1x,M8. 

J  lb., foe.  eil..an<t  x.Sn.   See, also.  Ferret's  paper  of  18B5,  tO  wlilch  rererence 
It  made  belolr. 
|Ib.,vt,lgS,  I  Ib.,Vtl,S. 

PBOC.  AUHL  PHILOe.  BOC.  XVI.  98.  2l. 


,  Google 


ChMe.J  *W/^  [July  >. 

A  few  daja  ago,  Dr.  Thomas  Hill.  Ex-Praaidetit  of  Harvard  College, 
illujtnUd  the  danger  of  csftlting  science  above  philosophy.  "The  true 
aim  of  Bcience  \a  not  merely  to  record  the  unirormities  of  nature,  but  to 
discover  the  Intellectu&l  Ideal  which  binds  them  toother.  The  humsn 
mind  in  the  presence  of  phenomeoA  *  *  *  is  alnays  inclined  to  ask 
three  questions :  What  Is  the  inT&riab1e  order  of  sequence?  What  cause 
produces  the  effect!    For  what  end  are  they  produced?"* 

Each  of  these  papers  involves  one  or  more  of  the  following  postulateti 
which  are  treated  by  many  as  scientific  heiesie^  but  which  others  regard 
as  prolific  truths. 

I.  Faith  and  Reason  are  both  handmaid^  of  Bcience. 

3.  Knowledge  is  not  only  power,  but  it  is  also  supreme  power,  or  the 
source  of  all  power. 

3.  Order  and  harmony  are  evidences  of  Intelligence.  The  disoorery  of 
new  harmonies  should,  therefore,  always  stimulate  new  scientific  investi- 
gation. 

4.  TheVe  can  be  no  law  without  a  Lawmaker. 

5.  Unity  of  Intelligence  indicates  unity  of  law, 

6.  -^Esthetic  gratification  points  to  efficient  laws. 

7.  All  empirical  results  rest  on  a  priori  principles. 

B.  The  methods,  are  permanenlly  recorded  In  the  works,  of  Intelligence. 

0.  There  can  be  no  unbalanced  pbyucal  force  without  motion  Even 
forces  which  are  rtlatittl]/  static,  can  only  be  hilly  studied  when  produ- 
cing motion. 

10.  Simple  physical  force  is  always  central.  Therefore  the  laws  of 
elasticity  and  of  oscillatory  motion  are  of  prime  importance  in  all  fhndv 
mental  physical  investigations. 

II.  Any  {ethereal  medium,  through  which  impulses  are  progressively 
transmitted,  must  be  material. 

13.  Any  medium  throngh  which  impulses  are  transmitted  instanla- 
neously.t  must  be  devoid  of  inertia,  and  therefore  spiritual. 

18.  Tendency  of  motion  is  always  in  the  direction  of  least  resistance. 
Radial  and  tangential  oscillations  naturally  alternate. 

14.  If  the  force  of  a  moving  body  Is  ilsei'j  viva,  the  average  ti*  viva  of 
a  perpetual  oscillation  is  the  proper  standard  for  determining  its  quantity  of 
motion,  and  the  average  velocity  is  the  velocity  of  an  equivalent  synchro- 
nous oscillation  under  uniform  velocity. 

Most  of  these  postulates,  like  all  hypotheses,  theoriessndlaws,  fhll  within 
the  dom^n  of  metaphysics.  Physical  science,  properly  so  called,  Is  limited 
to  &ct8  which  are  discoverable  by  the  senses,  and  to  their  co-ordination  in 
accordance  with  metaphysical  requirements.    Pure  metaphysics  tends  la 

•  Adilreu  tiefore  the  Aluntnl  or  Bowdoln  College,  July  ia.1871, 
fTlie  only  Inatance  of  auppowd  InslHiitaiieiiui  transmission  Is  that  of  gravi- 
tating action.  La  Place  s  estimate  of  Its  least  posiitble  velocity  bas  been 
variously  and  sometimes  wrongly  stated  ;  In  hln  Mloaniqut  CItvIe,  Z,  vtl.  S, 
he  QzeB  It  at  U»,000/loa  times  the  veloolty  of  light,  and  says,  "tberefoTs 
mathematlctans  may  eon  tin  ae  to  regard  ttas  Inllnlte." 
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drettmlneM  uid  paradox  -,  pura  phjatca,  ir  aucb  &  thing  were  poasible,  to 
worldlinpss  and  sballowoasa.  Metaphysics  Btrivea  to  learn  too  much  ; 
phjtics  is  satiafled  with  loo  little.  Science  deals  both  with  the  pbyalcal 
and  with  the  metaph; slcal ;  embracing  all  knowledge  that  bears,  in  any 
way,  upon  the  religious,  the  ethical,  or  the  intellectoal  oeeda  of  man.  An 
exctuslre  regard  to  either  phase  of  our  triune  nature  leads,  almost  or 
necessltj.tosbortsigbtedneaiandnarrowmlndednew.  InthemodemscieDce 
of  thennodynamica,  the  fenlUty  of  discovery,  which  has  rewarded  the 
labors  of  European  and  American  investigators,  fumUbes  abundant  evidence 
of  the  nsefulnesH  of  metaphysical  antlcipatioDS  as  aids  to  physical  re- 
Newton  looked  to  slltereal  oacUlatiou  asa  probable  source  of  gravliatlon. 
finding  it  easier  to  imagine  the  approach  of  Inert  bodies  through  the  in- 
flnence  of  elastic  tbnuts,  than  to  conceive  of  any  practicable  form  of  pull ; 
Le  Sage,  adopting  Newton's  view,  developed  it  with  considerable  detail, 
and  later  French  Academichms  have  shown,  In  various  ways,  and  to 
various  extents,  the  likelihood  of  the  hypotbeala  ;*  Anderssohn  has  given 
an  experimental  demonstration  of  lu  sufficiency  ;  Norton  and  Challis  have 
engaged  in  similar  speculations,  which  they  have  extended  so  as  toembrace 
all  known  forms  of  force ;  Weber,  Kohlrausch,  and  Clerk  Blaxwell  have 
confirmed  Faraday's  partial  Identification  of  light  and  electricity  by  actual 
meaaorement  ;f  Faraday'g  cautious  suggeetlon  of  "lines  of  force,"  pro- 
posed to  treat  all  forces  mathematically  and  independently  of  any  hypothe- 
•oa  as  to  their  nature,  a  proposal  which  has  been  largely  and  wisely  followed 
by  many  recent  luveatlgBtora.  As  a  ftirtber  contrlbnlbn  towards  such  treat- 
ment I  submit  the  following  propositiona,  to  which  I  have  been  led  in  the 
progress  of  my  own  researches,  and  which  may  be  serviceable  in  other  In- 
Testlgatlons.t 

Let/^  velocity  communicable,  at  distance  r  in  time  f,  by  any  central  force 
varying  Inveraely  as  r'. 
f  ^  velodty  communicated  by  a  single  Impulse  or  in  a  aingle  instant. 
/)    —ir  —  "        "  ^J  *  equal  Impulses,  or  in  t'  instants  if  the  dis- 
tance remalna  conatant.    Then 
I.  If  tbe  pressure  resulting  from/ is  constant,  it  must  either  be  exactly 
e  rerereoDM  of  W.  B. 

tThefltb  poatolate  nwr,  perhaps,  be  made  (till  moregeneral  by  this  measare- 
ment.  That  we  know  no  tnstsnae  or  absolotely  static  roToe,  laindlipatable; 
tbe  commimleatlon  of  momentum  or  vi*  vtrnt  br  any  pbrsloal  agency  whicb 
has  no  momentum  nor  bU  viva  la,  tome,  Inoonoelvable;  theoonilderfttion  of 
eleotrostatlo  rnroe  as  roroe  st>lle  relatively  to  the  Rarth,  and  of  electrodyna- 
mlo  force  as  Torre  movtni  witb  tbe  velocity  of  light,  rumlshei  almost  ds- 
moDstntlve  eTldenee  ofa  universally  oeclUaUncBthereal  medium  which  may 
be  the  BoooDdvy  or  phyalcal  aoaroe  of  all  physical  motion  and  all  pbysloal 
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counterbalanced  by  some  oppoalog  fbrce  or  fiirces,  so  aa  to  produce  relalire 
rest ;  or  Che  mi>tion  must  be  maintained  at  a  conEtant  dislanre  fhHn  the 
centre,  8o  as  to  produce  circular  revolution  ;  or,  if  the  oppoatng  force  re- 
sults from  ttte  transformation  of  interfering  revolutioDS.  the  two  CDnditiona 
may  be  combined  so  as  to  produce  roUlloa.  The  velocity  of  circular  revo- 
lution —  t'/r;  the  velocity  of  rotation  —  Vfr'-i-  n.  The  value  of  n  may 
be  found  by  experiment,  or,  If  the  aggregating  impulses  are  homogeneous, 
it  may  be  easily  calculated,  as  will  be  subsequently  shown  (V-VII). 

II.  If  the  pressure  is  varying,  and  so  eserted  as  to  produce  radial  mo- 
tion, directly  towards  the  centre,  the  velocity  acquired,  at  any  given  dis- 

lance  p^  may  be  found  by  the  equation  e    •■  -J  — ■ — —  J      Therefore,  If 

the  theory  of  Boseovlch  *ere  true,  at  the  centre,  where  p  —0,  Vp  would 
be  inflnile. 

III.  If  the  vaiylng  pressure,  or  pull,  leads  to  jwrpetual  radial  oscilla- 
tioDS,  synchronous  with  perx»etual  circular  oscillations  under  constant  pres- 
sure, or  pull,  the  extent  o^  the  radial  excursions  from  the  centre  is  3r,  and 

2      ,_ 
the  mean  velocity  of  radial  osciilatiod   (Postulate  l4)   Is  ~  -Jf''-    The 

equation  "  J/r  =  (       -'  J      gives  p  —  -jr^  =  1.4a33r. 

lY.  Since  theeitefenofamovingpartlcle  varies  u —,  the  eb  vha  at  the 

radius  of  average  radial  velocity  in  a  rectilinear  orbit,  :  tbe  ct«  eiea  at  the 
radius  of  synchronous  circular  velocity     :  :    1     :    1.433S. 

V.  If  the  constrained  synchronous  rotation  of  particles  in  a  spheroid, 
and  the  free  revolution  of  exterior  particles,  are  due  to  the  same  primitive 
lethereal  Impulses  (I),  the  uniform  velocity  of  those  impulses  is  the 
limiting  velocity,  towards  which  both  motions  tend  when   their  ctrcu- 

lar_paths   are    indeOnitely  diminished.       Let,    therefoK,  *,  ^  ^'A  OC 

"V  —  ^  velocity  of  tcet  equatorial  revolution  ;  p,  ^  — ^  or  —  =;   con- 

r  n  r 

strained  velocity  at  the  same  point  =  velocity  of  superficial  oqusiorial 
rotation.  Then  (i„=  Teil  =  ["11  =  »0i  =  «'p,  —  »  i//r  "  limit- 
ing tangential  velocity,  both  of  revolution  and  of  rotation,  under  a  reduction  of 
spheroidal  volume  to  an  equatorial  radius  -!L.  Under  such  reduction,  all 
the  particles  in  the  equatorial  plane  would  have  the  velocity  of  free  revo- 
lution, or  of  perfect  fluidity. 

•Slnce/OC  -,,tlie«ubstltutlonof  2r   for    r,   gives />■  (2r— /))  =3/^, 
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yi.  If  contF&ction  were  to  go  Btill  Outlier,  tho  ceolrirugsl  force  of  rola- 
tton  would  give  the  nuclesl  pwlicles  orbits  of  iDcrea«ing  ellipUcity. 
These  orbiw  would  flnally  become  infinite,  when  the  average  linear 
motion  was  equivalent  to  parabolic  perifocal  motion ;  or,  in  other 
words,  when  the  mean  linear  velocity,  _  ["i]  —  fv'V'']  These  ve- 
locities tend  to  or  from  coincidence  at   ?T-  ;   for  -  —  X  —  X      il 

=-^^i/ayy  — »  s  v'T.  We  thiu  find  that  the  limiting  velocity  between 
complete  diw::ciatloD  and  incipient  aggregatbn  (n  n  Vfr)'  ^^  t  X  the 
limiting  velocity  between  complete  aggregation  and  incipient  dissociation 

VII.  Let  (  —  time  of  describing  \  r,  in  virtual  approach  to  the  centre, 
under  the  action  oi  any  central  force/,  —  time  of  describing  r  in  circular 
revolution, or  motion  under  constant  pre«aure.  Tbea/t  —  ^f>^;  ^  t  —  time 
of  freesemi'CircularoscilUlioo;  n  it  (  ^  time  of  constrained  »emi-circu1ar 
oscillation  —  time  of  semi-rotatton  ;  n  itft^  n  n  \^  fr  -•  velocity  ac- 
quired in  the  time  of  semi-rotation  ^radial  limiting  velocity  (V,  VI). 
Therefore  the  velority  of  any  central  Impulses  which  ore  captkble  of  pro- 
ducing aggregation,  free  revolutjon,  and  constrained  rotntion  ^  velocity 
produced  by  constant  equatorial  pressure  acting  for  one  half-rotation. 

yin.  Radial  oscIlULtionB,  through  a  radius  p  —  mr,  give  the  central 
dissodating  velocity    [  /2  fr  j    at    _?*''_  . 

IX.  Undulations  In  elastic  media  tend  to  generate  other  undulations, 
in  arithmetic,  geometric,  harmonic  and  other  flgurate  progressions. 

X.  The  limiting  radius  of  free  revolution  (or  the  atmospheric  radius 
Id  nebular  condensation)  varies  as  (^ ;  the  limiting  radius  of  constrained 
rotation  (or  the  nucleal  isdius)  varies  st  ('.  Therefore  the  nucleat  radius 
OC  J  power  of  the  atmospheric  radius.  In  ordinary  discussions  of  the  nebu- 
lar hypothesis,  planetary  aggregation  has  been  regarded  as  atmospheric, 

under  a  velocity  varying  as  \-  -  1    but  there    are  many  traceable   evl- 

*    r  1 

donees  of  simultaneous  nucleal  activity,  under  a  velocity  varying  as  ^  • 

ILLUBTBATIOSB. 

Electrodynamics  and  thermodynamics  Aimish  numerous  illuBtrationa  of 
Prop.  I,  but  some  of  lis  most  obvious  exempllfl cations  are  found  in  cosmi- 
cal  revolution,  elroospberic  elasticity,  axial  rotation,  and  in  the  various 
^tplicstions  of  Ferrel's  laws. 

Proposition  II  identifies  all  central  forces,  so  far  as  an  Identical  Ideal  limit 
of  velocity  is  concerned.  It  is  troe  that  the  ideal  limit  is  physically  unat- 
tainable, bnt  a  fUll  development  of  Peltce's  theory,  of  vii  viva  and  aimul- 
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toDeous  rotatioa  and  traDsmiMioD,*  will  doubtless  contribute  to  the  proper 
detenu InatiOD  of  dftia  Tor  finding  the  pracUcable  equivalent,  in  any  gtren 

According  to  the  dynamical  theory  of  gases,  the  average  radial  vclodty, 
which  is  fonnd  by  Prop.  Ill,  Is  the  velocity  which  represents  constancy 
of  volume.  In  any  aggregation  of  a  homogeneous  elastic  fluid. 

We  have  already  seen  (I)  that  dunamie  constancy  of  pressure  produces 
the  velocity  of  circular  revolution ;  and  by  the  principles  of  thermody- 
namics, specific  heat  varies  as  vii  vka.  Prop.  IV,  therefore,  Aimisbes  an 
exact  mathematical  accordance  with  the  empirical  ratio  between  heat  of 
constant  volume  and  heat  of  constant  pressure.t  the  representative  of  con- 
stant pressure  in  a  perpetual  radial  osdllatlon,  being  the  radius  of  mean 
excnralon  ;  the  representative  of  constuit  volume,  the  radiua  of  mean 
velocity;  while  the  vim  viea,  of  circular  revolution  due  to  constant  pres- 
sure and  of  circular  revolution  maintaining  constant  volume,  are  inversely 
as  their  respective  radii.  Newcomb  showed^  that  if  there  is  actual  collision 
of  particles,  they  can  neither  be  perfectly  hard  and  spherical,  nor  bard 
and  not  spherical.  There  must,  therefore,  be  elasticity  or  someibing 
analogous  to  elasticity,  either  in  the  gaseous  particles  themselves,  or 
in  their  relative  motions.  Peirce's  views,  together  with  the  fact  that 
vi*  Vina  varies  as  the  quantity  of  motion,  (the  qaantity  of  motion,  in 
perpetual  osdllatlon  under  uniform  resistance,  twing  proportional  lo  the 
avenge  velocity),  seem  to  involve  the  probability  that  there  Is  no  absolute 
collision,  but  the  phenomena  are  due  to  simple  motions,  and  are  independ- 
ent of  the  nature  of  the  pariiclcs  themselves.  The  tii  eitm  of  constant 
circular  velocity  varying  inversely  as  radius,  the  product  of  such  tit  vrea 
by  radius,  for  any  given  central  force,  is  a  constant  quantity.g 

Prop,  y  may  perhaps  prove  suggestive.  In  the  study  of  the  mechanical 
differences  between  fluidity  and  solidity,  and  of  the  laws  of  chemical  com- 
hinatioD,  as  well  as  in  the  elucidntion  of  the  nebular  hypoth^Is,  of  which 
some  illustrations  are  given  below.  I  have  already  shown|  that  Alexan- 
der's planetary  ratio,  1.8,  which  is  the  j  power  of  the  thermodynamic 
ratio  1.42S3,  appears  In  the  explosive  energy  of  H,0,  and  that  this  energy 
is  directly  traceable  to  the  limiting  velocity  of  synchronous  rotation  and 
revolutionl'  under  the  same  primitive  Impulses  (I,  III). 

If  the  central  force/,  in  Prop.  TI,  is  solar  gravity,  the  limiting  velocity 
(n  IT  /"Ty  )  of  uniform  impulses  which  account  for  solar  and  planetary 

•  IQO.CU.,  F«b.t,  1851.  ^ 

fThe  principal  estimates  of -;  are:  Gutfarle,  Refnaalt,  1.41;  Hauon,  tUS; 
Trndall,  1.421. 

tloe.eU,  IMl. 

(  The  various  vlrei  ntva  eonililsred  Id  the  preaent  paper  are : 

D.  V.  of  Interior  nuoleal  rotatioa  Id  an  anctianglng  nucleus,  varying  ai  ri; 

V.  V,  at  any  potot  wlthlo  a  homogeneously  ex pandlog  or  oontracting  DQCIeoi, 
varying  Inversely  as  ri; 

i>.  V.  of  tree  revolallon  commaolcable  by  Interior  nucleal  rotation  In  an  un- 
varying nucleuR,  varylag  Bsr; 

V.  V,  of  free  revoluifon  due  lo  HM  towards,  or  repalslon  from  eantre,  varying 
Inversely  asr. 

I  Proc.  8.  K  A.,  xll,  9W.  f  lb.,  and  xltl,  lO. 
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aggregation,  solar  rotation,  antl  planetarj  revolDlioD,  U  tht  mIooUj/o/  light.* 
For,  Sod'b  distance  from  Earth  being  314.86  Bolar  radii,  tbe  velocity  of 
ligiit  —  ^^  —  .481«r  per  eecond.  Eqaating  this  value  witfa  n  jt  t^^ 
and  subatitutlng  the  value  of.  /X  —  /^  —  a  irr  X  214.86  -i- 
{365.2564  X  86400)  —  .00063704»r  per  second;  we  find  n  —  310.0894,  aud  "■ 
e,  —  L^~. 0000028623  r  per  second.     On  comparing  this  result  with 

the  estimates  from  observation  of  Sun-spots,  we  find  it  is  about  j  of  one 
per  cent,  greater  than  Bchwabe's  eatimate  (.0000028511),  while  it  is  about 
i  of  one  per  cent  less  than  the  average  of  Bpfirer's  greatest  (.0000039583, 
in  lal.  1°  45')  and  least  estimates  (.0000037863,  in  lat.  24^^  36').  All  o.her 
estimates  are  embraced  within  Sporer's  limits,  and  most  of  thero  agree 
very  nearly  with  Schwabe's.  Such  closeness  of  exemplification  in  gravitat- 
ing action,  may  well  encourage  a  search  for  others  in  chemical  association 
and  dissociation. 

Inasmuch  as  Prop.  VII  is  a  corollary  of  Prop.  TI,  it  may  be  practically 
illustrated  by  tbe  some  examples.  It  has,  however,  an  additional  interest, 
by  showing  that  the  radial  Impulses  conUnue  their  efficiency,  wI.Md  the 
rotating  mass,  until  they  are  able  to  proceed,  without  interruption,  in  ihe 
same  direction  in  which  they  entered  the  system.  It  also  lends  cnnBrma- 
Uon  to  the  above  values  of  n  and  v^ 

Prop.  VIII  accounts  for  the  coefflcients  of  planetary  distances,  in  the 
abscissas  of  my  Stellar-Bolar  parabolaf  of  which  I  offer  a  new  form  in  my 
remarks  on  Prop.  X. 

The  various  planetary  harmonies  which  have  been  pointed  out  by  Tiilus, 
Bode,  Alexander,  Pelrce,  Eirbwood,  and  myself,  fbrnlsh  abundant  a  po»- 
terioTt  corroboration  of  Prop.  IX. 

Obermayer's  Law  (Trans.  Vienna  Acad.-,  quoted  in  JTa(ur«,  June. I, 
1876,  p.  116),  that  the  friction -coefflcient  of  permanent  gases  varies  as  the 
j  power  of  the  coercible  gases  and  as  tbe  absolute  temperature,  seems  to 
fall  under  Prop.  X,  as  a  particular  case  of  tbe  nucleal  and  dissociating  in- 
fluences of  central  force.  The  planets  f\imish  various  other  cases,  under 
the  same  proposition,  illustrating  Peirce's  views  as  to  the  constancy  of  the 
quantity  of  motion,  or  eit  oioa,  in  a  system,  Oliver's  ffisthetic  theorem, 
my  planetary  pendulums,  ^  and  nearly  all  of  the  poatulatsB. 

The  time  of  terrestrial  rotation  being  36400  seconds,  and  the  lime  of  ftee 
revolution  at  the  equator  (2  jt  r  ->-  Vgr)  ""'*  seconds,  the  ih  eiva  of 

f86400"|  '  • 

revolution  is      -^r^      —  386.68  times  the  «.  e.  of  rotation  at  the  same 

point.  If  this  is  tbe  e.  e.  at  the  limit  between  complete  aggregation  and 
incipient  dissociation,  thee.ti.  attbe  limit  between  complete  dissociation  and 
incipient  aggregation  (VI,  VII,)  Is  ]c>  times  as  great.  Therefore,  If  Earth's 

*  lb.  xl,  103,  and  subaequeot  [wpera. 

tIb.,xl1,SSS. 

tProo.  Soe.  Pbll.  Amer.,  xlv,  612.  831,  iq. 
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DisUoDB  repieaent  nueUal  formative  force,  the  velocitj  of  rotstioD  at  tbe 

Uller  point  ahoiiM  be  — =  X  ~aaalia'  X  — ^  —  .0000004881r  per  second. 
;r  JOB.  DO         5074 

We  IiBve  already  seen  (V)  that  the  solar  equatorial  velociif  at 
tbe  lower  limit  is  —  tbe  velocity  of  light,  or  .1874r.  Bot  in  perpetiutl 
nucleal  rotation  the  communicable  interior  s.  e.  varies  aa  tbe  velocitj,  or 
08  radiuB,  and  in  circular  revolution  the  mass  OC  «■  «■  X  f-  Therefore 
if  we  refer  tbe  solar  and  terrestrial  motions  to  the  same  nucleal  radius,  we 
get,  for  their  respective  masses,  the  proportion;  Sun  :  Earth  :  :  .1374 
:  .0000004381  :  :  817,600  :  1.  This  represents  a  solar  parallax  of  8".9U 
and  a  distance  of  91,600,000  mllea. 

Applyiug  a  similar  test  to  Jupiter's  motions,  we  find  no  evidence  of 
nucleal  fonnalive  action,  but  a  close  approximation  to  atmospheric  force 
synchronous  with  the  Earth-aggregating  nucleal  force.*  The  identity  of 
value  in  the  two  forces  may  be  shown  as  follows : 

3kX»I.600,000 

The  velocity  of  revoluUoa,  at  Sun  ■  equator,  it  'gj 4"8q~v"  i ooaO"g4  ~ 
267.8265  miles  per  second.  If  thb  is  the  Rindamental  formative  velocity 
for  Earth  and  Jupiter,  Earth's  time  of  semi-rotation  (VII)  should  be 

267.3205  X  5280        ,    „  ,,  .       ll-Oe»  

— ^  32  (« ~  48898.86  sec;  and  Jupiter's,  '^ao2~98~  ^  48998^6  — 

17826  sec;  representing  a  Terrestrial  day  of  24  b.  36  m.  8772  sec.,  and  a 
Jovian  day  of  9  b.  54  m.  12  sea  Earth's  rotation  .velocity,  therefore,  ap- 
pears to  have  been  accelerated  about  2  per  cent.,  and  Jupiter's  retarded  about 
^  of  1  per  cent,  (according  to  Herschel's  estimate  of  9  h.G6  m.),  since  the 
"Beginning,"  when  the  Creative  Wonf  simultaneously  establiBhed  their 
nucleal  foundations.  Similar  relations  would  hold  If  the  Jovian  and  Tel- 
luric rings  were  formed  at  the  same  time,  and  the  terrestrial  nucleus  did  not 
appear  till  the  inner  ring  had  been  slightly  condensed. 

If  we  assume  Earth's  present  limiting  velocity  (VII)  as  the  indicator 
of  aggregoting  force,  we  have  n  ir  //r  —  43300  X  32.08  ft,  =  262.47  m. 
per  sec.  The  solar  modulus  of  lightf  at  tbe  principal  centre  of  gravity  of 
our  system  (e.  g.  Q  and  Jf ),  is  605400  solar  radii.  Therefore  the  nucleal- 
formaiive  i  =^  v'~56540(rX  the  atmospheric  n,  and  when  the  nucleal  «  was 
the  V  of  light  (.43ier),  the  atmospheric  n  —  .0006071r  =  362.47  m.  This 
would  make  Sun's  distance  (314.86r)  =  92,891,300  m. 

Since  the  velocity  of  primitive  nucleal  rotation  varied  within  the  nncleoa 
oa  r,  communicating  a  umilarly  varying  tii  oi'va  to  the  shrinking  nncleua, 
the  above  indicator  gives,  as  tbe  theo^icsl  time  of  solar  rotation,  36S.SH 

per  sec.   Astronomical  observations,  and  Props.  VI,  VII,  and  X,  therefore, 
■Hence,  perhnpa,  the  Blmllar  density  or  Bun  and  Jupiter. 

a  Alexander's  poslu- 
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niralsh  the  folloniog  approxlniationa  to  the  rotation  Telodty,  the  ii 
ing  one  tea-bllUonth  of  Sud'b  radius : 


According  to  the  same  indicator,  the  present  height  of  possible  solar 
atmosplierc,  or  the  radius  of  equal  centripetal  and  centrinigal  solar  force 
should  be  <314.Bfl)i  r  =  35.878  r  ;  the  time  of  planetary  revolution  at 
Sun,  iyr  -t-  (314.86)!  =  10020.343  sec;  the  present  limit  to  the  velocity  of 
constant  pressure,  Snr  -i-  10020.343  =  .000637049  r  per  s;  the  present  solar 
modulus  of  light.  (.4816  -i-  .000«37049)'r  =  478750.95  r;  the  present 
modulus  atmospUere,  35.878  X  478750.65  =  166eoi41r. 

If  we  locate  the  St«llar-solar  parsboloid  by  a  vertex  at  —  solar 
radius,  (the  primitive  locus  of  complete  aasociation).  and  an  abscissa 
i'lftti  ^  35.873  X  modulus)  at  the  present  surface  of  modulus-atmoe- 
phere,  the  general  equation,  *n  ^=  f  ^  ~  "  C  "'>  furnisheB  8  abscissas 
between  Sun  and  Mercury,  and  fl  between  Neptune  and  a  Ceuiauri,  the 
central  9  representing  points  of  dissociating  planetary  velocity  (VIIl),  as 
win  be  seen  by  the  following  table  of  secular  eliuneDls  : 


. 

Log. 

T„ 

Perihelion. 

Mean. 

Aphelion. 

9.878 

M 

1.6774 

1.6806 

1.7950 

1.8855 

10.87^ 

i9 

1.9099 

1.85S6 

1.8B0S 

1.9200 

11.878 

ie 

2.1041 

2.1256 

8.1561 

3,1840 

13.878 

u 

3.4103 

3.3348 

3S901 

2.4468 

18.878 

^Ast 

3.6779 

14.873 

\% 

2.9570 

2.9420 

2.9692 

2.9949 

10.878 

*tj 

8.2488 

3.2064 

8.2447 

8.3799 

16.878 

is 

8.5019 

8.0217 

8.0071 

8.0897 

17.873 

j^; 

3,8668 

3.8614 

8.8678 

3.8740 

a  Ccn.        7.6932  7.6071 

The  tabular  logarithms  for  a  Centauri  (7.6571  and  7.S860)  represent, 
respectively,  the  least  and  greatest  estimates  of  Its  distance  that  have  been 
made.  The  values  of  the  secular  planetary  perihelia  and  aphelia  are 
taken  from  Slockwell's  "Memoir  on  the  Secular  Variations  of  the  Ele- 
ments of  the  Orbits  of  the  Eight  Principal  PlaneU"  (Smithsonian  Con- 
tributions, 232,  pp.  87,  86). 

It  is  of  course  impossible,  under  the  present  limitations  of  our  knowledge, 
to  determine  to  what  slight  extent  the  foregoing  calculations  should  be 
modified,  by  allowances  for  orbital  eccentricity  and  other  considerations. 
It  seems  likely,  however,  that  the  parabolic  abscissas  (X)  are  the  Attest 
representatives  of  primitive  nebular  condensation  and  retardation,  while 
the  forces  of  constant  pressure  within  the  primitive  nucleus  furnish  the 
closest  approximation  to  tlie  ultimate  ligbt-aclivity.    If  this  opinion  should 

PBOC.  AUBB.  FHIIiOS.  SOC.  XTt.  98.  2U 
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be  confirmed  by  the  diBCossions  of  the  late  tranrit  of  Yeooa,  the  accunc; 
of  vay  chemical  estioiate  of  Sun's  mass  and  d!stance*wlU  be  likewise  con- 
finned. 

The  geDeralizotion  of  Faraday,  as  corroborated  bj  the  measurementa  of 
Weber,  EoUnkUBCh,  and  Clerk  Maxwell,  is  thus  extended  to  Include  gravi' 
tation,  as  well  aa  electrostatic  and  electrodjnamic  action,  in  the  same 
category  of  central  force  with  light  (VI),  by  means  of  an  identical  limit- 
ing til  visa.  The  simple  mathemBtical  correlatione  make  the  generalization 
still  broader,  boss  to  embrace  beat  (IV).  cbemism,  cosmlcal  and  molecular 
aggregation,  dissociation,  rotation  and  revolution  (V-X),  and  all  central 
forces  (I-X). 


Th«  PlotB  of  VaUr  Through  an  Opening  in  a  Pitretd  Plate. 

By  Robebt  Brioos. 

{Read  befort  the  American  PhUoeophieal  Soeiely,  yoMtnber  3<1,  1B76.) 

The  consideration  of  ihe  subject  of  the  nana  contraefa,  or  secUon  of  a 
vein  of  water  emerging  from  an  orlflce  under  certain  conditions,  is  made  a 
portion  of  the  proceedings  of  the  PliUosopbical  Society  of  Glasgow,  and 
appears  in  their  volume  X,  page  14o  et  seq.  Four  papers  are  published, 
the  flrat  of  which  is  an  extract  (Torn  a  letter  of  William  Froude,  Esq.,  C. 
E..  F.  It.  B. ,  to  Sir  William  Thomson,  dated  Cbeston  Cross,  Torquay,  20th 
December,  187B.  Mr.  Froude  is  quoted^  »  •  •  •  "One  result  I 
^     j^  have  tried  came  out  well : — The  discharge  through 

^       f^  an  introverted  cylinder  [tnbe]  with  keen  edge. 

<^,      t^  Here,  by  theory,  the  section  of  the  jet  ought  to 

be  exactly  half  of  the  aperture.  For  the  conserva* 
tion  of  stream  line  energy  obliges  the  velocity  to  bo 
that  due  to  the  head,  while  the  conservation  of 
momentom  requires  that  the  presaore  on  the  aper- 
ture (which  is  here  the  sole  operative  pressure  sel- 
ing  in  the  ultimate  direction  of  the  velocity  gene- 
rated) a  only  Buflicient  to  create  as  much  momen- 
tum, say.  per  second  as  will  be  resident  in  the  length 
delivered  per  second,  of  a  column  of  discharge,  of  half  the  sectional  area 
of  the  aperture,  if  its  velocity  is  that  due  to  the  head. 

"The  cylinder  was  quite  smooth  outside  and  the  edge  quite  keen.     The 

area  ratio  came  out  0.503,  0.602.  &c.,  iustead  of  0.500.  and  the  little  excess 

was  obliterated.  If  the  head  was  counted,  to  about  one-fourth  the  diameter 

below  the  edge  ;  as  indeed  it  ought  to  be  (I  won't  swear  to  the  exact  figure 

•Proo.  S,  p.  A.,  xll,  xlll,  Joe.eW. 
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one-fourth),  because  ttll  the  motton  of  the  panicles  is  purely  parallel  to 
the  axia,  there  must  be  some  accelleration  to  be  effected  to  the  direction  of 
the  asls,  and  this  demands  the  employment  of  some  vertical  pressnre.  *  * 

"lu  the  ttna  eontraeta  experiment  with  the  thin  plates  and  open  air 
between  the  plates,  tbe  fiuid  was  welcome,  If  it  pleased,  to  start  tongen^ally 
to  the  plane  of  the  aperture  as  here  indicated,  and  As^ 

as  it  appears  to  do  If  closely  studied.   So  also  with  ^    i  ^^ 

the  introverted  cylinder:  although  it  was  not  posai'  ^^^^\'-\'}^^^^m 
ble  to  see  what  happened  I  have  no  doubt  that-  iiij 

the  motion  of  the  panicles  next  the  edge  "ffaB  ver-  '>' 

tiotl  upwards,  the  curvature  being  only  such  as  •  -.  '  I  '  .■  . 

the  pressure  in  the  contiguous  stream  would  satis- 
fy.  If  the  experiment  was  not  adroitly  initiated, 
the  water  seized  the  inner  surfaces  of  the  cyl- 
inder and  mn  ont  tn  an  eddied  omditlon,  fill- 
ing the  discharge  pipe.  When,  however,  it  I  \f....jf.....^ 
was  properly  started,  the  contracted  column  be- 
low Issued  with  Iwautiftil  smoothness  and  sym- 
metry." _ 

The  sacood  paper  on  the  subject  Is  an  extract  " 

from  a  letter  of  Sir  Isaac  Newton  to  Professor  Cotes,  March  84th,  1710-11; 
from  the  "  Corrupondenet  of  Sir  Itaae  Newton  and  Prof eiKtrOoUs,  itietvd- 
ing  LetltT*  from  otA*r  eminent  men, "  published  In  1860,  by  Mr.  J.  Eddle- 
elone,  Fellow  of  Trinity  College,  Cambridge,  ftom  tbe  originals  In  the  Li- 
brary of  Trinity  College.  This  letterpossesses  much  value  as  showlngNew- 
ton's  experiment  and  diBcnsdone  of  the  form  of  the  vena  conlraela,  and  will 
be  found  interesting  lo  examine  In  the  proceedings  of  the  Qlasgow  Society 
by  those  who  have  not  ready  access  to  the  primary  publication.  Newton 
fonnd  tbe  vena  eontraeta  tttm  an  apennre  In  the  si'ds  of  a  vessel  of  thin 
sheet  tin  plate,  flveelghths  of  an  Inch  in  diameter,  to  have,  at  the  distance 
of  one-half  an  inch  fh>m  the  hole,  a  diameter  of  31-40ths  of  an  inch. 
Which  was  a  reduction  of  diameter  of  91-Saths,  and  of  areas  of  cross  sec- 
tion of  0.7008. 

A  foot  note  to  this  letter  of  Newton  by  Mr.  Eddlesione  says,  that '  Stelio 
vena  eontraeta'  was  a  term  used  by  Jnrin,  Philoeoph.  Trans.,  Sept. — Octo. 
1T3S,  p.  18S;  and  that  Dan.  Bemoullli  uses  the  same  term,  Hydrodynam., 
p.  65.  Jurin  also  usee  '  vena  eontraeta ' ;  in  all  these  cases  the  words  de- 
note the  reduced  section  only,  while  subsequent  nsage  generally  applies 
them  to  the  stream  itself  as  a  body,  between  the  orifice  and  the  point  of 
reduced  section. 

The  third  paper  is  a  discussion  of  the  vena  eontraeta  by  Professor  James 
Thomson,  LL.D.,  C.  E.,  University  of  Glasgow,  and  is  a  mathematical 
diicnnsion  with  six  illustrations,  intended  to  demonstrate  under  certain 
conditions,  as  for  instance  the  supposedabsence  of  fluid  friction  or  viscosity, 
and  a  supposed  great  magnitude  of  vessel  and  depth  of  water  compared 
with  the  dimenrions  of  the  orifice,  that  the  jet  of  water  issuing  Avm  an 
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orifice  Id  k  thia  plftle,  from  a  conical  adjutage  etlber  protnidiag  or  re- 
eDtraot,  has  a  aectloo,  where  the  siream  flows  out  in  genslbly  parallel  lines, 
of  mart  tban  half  the  area  of  the  oriflce,  and  that  this  coodition  onl^ 
ceases  for  a  re-eutraot  nozile,  in  the  form  of  a  parallel  tube  as  treated  of  Id 
Mr.  Froude's  paper.  The  coDcludons  of  Professer  Tbomson  do  not  seem 
to  tbe  writer  as  warrsnted  by  the  conditions  to  which  be  limits  bis  propo- 
siiioQ.  The  value  of  the  assumed  force  which  be  denotes  bj  P  is  by  no 
means  saliBfactorily  exhibited.  As  tbe  purpose  of  this  paper  is  to  discuss 
other  points,  further  notice  of  Professor  Thomson's  article  may  be  omitted, 
only  it  will  be  assumed  that  the  reader  of  Ibis  refers  to  the  Qlasgow  So- 
ciety's proceedings  to  see  for  himself  what  is  set  forth  by  the  Professor. 

Tiie  fourth  paper  is  an  abstract  of  remarks  by  R  D.  Napier,  Esq.,  who 
gave  Bome  coDuderation  of  this  subject,  which  was  published  in  1866.  in  a 
pamphlet  "  On  lh«  Velocity  of  Steam,  ^e.,"  in  which  he  made  the  general 
assertion,  with  some  qualifications,  that  the  area  of  the  true  theoretical  vma 
eontraeta  Is  half  thai  of  tbe  orifice.  He  says,  "I  have  proved  in  tbe 
pamphlet  referred  to,  that  the  pressure  in  the  plane  of  the  orifice  is  nearly 
half  the  pressure  due  to  the  head,  and  that  ih>m  tbence  to  the  Mna  con- 
tractu [tbe  words  are  here  used  in  the  sense  of  the  section  of  least  area)  it 
gradually  diminishes  to  zero.  This  diminishing  pressure  causes  increasing 
velocity,  and  is  thus  the  direct  cause  of  the  Mna  eontracta.  •  ■  • 
"About  three-eighths  of  the  ultimate  reloclty  and  fiveeighths  of  the 
fw  tita  is  imparted  to  the  water  outside  of  the  plane  of  the  orifice,  and  it 
is  absurd  to  attribute  these  effects  either  to  what  I  may  call  the  converging 
momentum  being  transferred  tVom  one  side  of  tbe  orifice  to  the  other,  or 
to  tbe  converging  panicles  preventing  the  free  egress  of  tbe  stream  (hrongh 
tbe  orifice,  which  are  the  only  views  hitherto  ofiered  to  expltdu  the  cause 
of  the  Mna  eontraeta." 

This  question  of  the  vena  vontratta  is  a  very  pretty  one  in  physics,  and 
deserves  a  more  c  >mplcte  and  general  dlscumion  than  it  receives  in  the 
pagw  of  the  Glasgow  Society.  It  should  be  recognized  however,  that  it 
does  not  admit  of  the  simplicity  of  investigation,  either  mathematically  oi 
experimentally,  which  the  papers  of  Hr.  Froude  and  Professor  Thomson 
assume.  It  is  impossible  to  divest  the  consideration  ftam  the  flnld  friction 
against  the  contiguous  sides,  surfaces,  or  tbe  edges  of  the  aperture,  nor 
from  the  fluid  friction  of  the  liquid  within  itself  which  cons^tates  vUcotitf; 
nor  yet  ftirther,  from  the  frictional  resistance  to  discbarge  into  another 
medium  (the  atmosphere  in  this  case);  while  the  absolute  airength  of 
water  Is  brought  into  action  in  the  emerging  (»Iumn  to  the  extent  of  pres- 
sure of  the  atmosphere.  YalueB  for  these  various  elements  can  be  accepted, 
and  the  mathematical  investigation  proceeding  from  them,  would  enable 
a  thorough  solution  of  the  problem,  in  place  of  the  extremely  partial  one 
essayed  In  the  proceedings  of  the  Qlasgow  Philo.  8oc  Even  tbe  effect  of 
dimeniion  of  vessel  or  volume  of  water  with  relation  to  tbe  aperture 
might  be  made  a  port  of  the  investigation  and  appear  in  the  result. 

In  such  an  attempt  to  find  a  ge:ieral  solution  of  the  theorem  It  woald  at 
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on<%  become  evident,  that  then  itra  two  normal  forma  for  the  vena  ton- 
traela,  viz.:  That,  whea  llie  stream  emerges  downieardi  troia  an  opening 
through  horizontal  edges,  and  that,  where  U  emerges  upaardt  through  an 
opening  of  Ihe  same  character.  The  first  of  these  gives  a  pencil,  whose  sliape 
for  its  longitudinal  section  at  its  upper  end.  or  origin,  w!l!  be  controlled  by 
the  natnre  of  the  aperture,  and  by  the  effect  of  the  initial  directiona  of 
the  parlicles  of  Ihc  otBuent  liquid  (the  theoretical  vena  eonlraeta,  under 
preiiure,  bvt  detoid  of  gramty);  modified  by  the  effect  of  gravity,  which 
would  give  to  any  descending  pencil  of  a  fluid,  the  motion  of  whose  par- 
ticles sbnl!  be  established  in  spproxlmalely  parallel  lines,  a  hyperloid  con- 
tour. The  second  of  Ihese  will  give  a  sbeaf,  whose  shape  at  the  point  of 
efflux,  will  be  determined  by  the  snme  I&w»  ;  while  it  would  now  be  modi- 
fied at  this  point,  by  the  load  of  the  emerging  fountain,  and  at  the  same 
time  Ihe  form  of  the  stream  above  (in  this  case  attaining  on  some  plane  an 
absolutely  contracted  section),  would  be  that  of  a  hyperboloid  sheaf,  with 
both  external  and  internal  lines  of  definition.  If  it  be  supposed  in  this  sec- 
ond inslancc  that  the  plane  of  efflux  (of  the  oriflce)  is  slightly  deviated 
IWim  the  horizontal,  so  that  the  emerging  stream  is  made  to  take  a  line  out 
of  Ihe  perpendicular  one,  the  sheaf  form  would  be  disturbed;  and  at  some 
quite  small  angle  of  deviation,  a  trajectory  curve  would  take  its  place. 

The  general  course  of  the  stream  would  then  have  a  motlifled  parabolic 
curvature — a  trajectory  curve,  which  has  been  frequently  discussed — but  the 
exact  contour  of  the  pencil  is  still  an  open  question.  It  is  certain  tlian 
when  passing  the  point  of  greatest  elevation,  it  would  have,  from  its  re- 
tarded motion,  ila  greatest  cross -sect  ion,  and  that  this  cross  section  would 
be  a  fiat  oval  of  peculiar  form;  and  It  is  probable  that  beyond  this  section,  on 
the  descending  stream.  It  would  become  nodal,  for  the  same  reasons  that 
a  stream  emerging  fVom  any  oriDce  except  a  circular  one  becomes  nodal.* 
In  short  the  complete  solution  of  the  problem  not  only  admits  and  assumes 
values  for  all  the  physical  condllious,  but  It  will  embrace  all  directions  of 
efflux  fh)m  0^  to  180°,  where  0<^  may  be  taken  as  the  pcrpendicnlar  dircc* 
tlon,  either  upwards  or  downwards. 

It  is  possible,  fbr  tbe  purpose  of  Illustration,  to  give  some  consideration 
of  the  vena  eonlraeta  upon  hypotheses  similar  to  those  of  Professor  Tliom. 
son,  and  if  other  conditions  ore  assumed  at  the  same  time,  an  appreeiatien 
of  the  phenomenon  can  be  had.  In  truth  tbe  view  it  is  proposed  to  offer 
may  go  (Urther  than  a  mere  appreciation,  and  may  be  made  the  basis  for 
stipport  of  the  other  fbndamentAl  controlling  conditions,  and  indicate  the 
true  line  of  procedure  for  mathematical  investigation.  Let  us  suppose, 
with  Professor  Thomson,  that  the  effect  of  fluid  fHctlon,  or  viscosity,  is 
neglected;  that  the  magnitude  of  the  vessel  and  the  depth  of  liquid,  is  so 
large  In  relation  to  the  dimensions  of  the  orifice,  that  no  appreciable  vela- 
dty  is  imparted  to  the  moss  of  liquid  by  the  discharge;  that  the  Jet  is  one 
issuing  downwards  (so  as  to  have  the  cross- sec'. ion  under  absolutely  uni- 

•Fieeartlcleb}- Welsbach,  "  Aaslluu."  Id  tbe  "AllgemelneMuscblaen  Elncjr- 
clopoJie." 
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form  pressure);  thsl  the  orifice  is  a  drcular  hole  in  a  tbia  plate — the  flat 
bottom  plate  of  the  vessel— and  that  tbe  effect  of  grarilf  on  the  stream 
Alter  emergence  be  neglected,  as  well  aa  tbe  atmospheric  resistaiice  and  the 
acceleration  due  to  the  column  of  discharge,  in  tbe  production  of  a  vacuum 
upon  the  sectional  area  ;  and  the  following  sketch  (Fig.  4)  gives  a  general 
ideal  view  of  the  vffut  c<mtraeta  under  these  suppositions. 

^  „  Weisbacb*  has  observed  that  the  »c- 

^^i^v^' ~ '^^i^m  tual  diameter  ~  d  of  the  vein  of  emer- 

\  i      P-   a   S^'>ce''''oi"  A  thin  plate,  isaboutO.SD; 

sW "  " *      -f"*   at  tbe  point  B,  which  wLl  be  found 

from  one-fourth  to  one-half  the  diameter  {^  D)  from  the  plate ;  and 
this  is  accompanied  with  an  efSux,  aa  measured  by  the  quantity  of  water 
dischai^ed,  of^  0.97v,  where  v^  the  velocity  of  flow  ^  v'2^.  Now  it 
is  an  olivious  conclusion  that  at  any  point  on  the  surface  of  the  eena  ren- 
traeta  between  A,  the  edges  of  the  plate,  and  B,  the  point  of  minimum 
section,  a  particle  of  water  must  be  in  such  equilibrium  of  pressure  as  to 
establish  its  direction  of  flow,  or  in  other  words  its  curved  path;  when  it 
becomes  apparent  that  some  momentum  must  have  been  imparted  to  such 
a  particle,  to  induce  It  to  follow  in  its  line  of  trajectory,  instep  of  follow- 
ing the  direction  due  to  gravity,  or  to  the  application  of  the  pressure  nor- 
mal to  the  bead,  or  column  of  water  above  it.  An  attachment  to  the  orifice 
can  be  constructed  which  will  exhibit  this  phenomenon,  or  rather  provide 
for  Its  occurrence  aa  a  matter  of  necessity,  as  follows :  Let  there  i>e  an 
opening  in  a  thin  plate  as  before  (Fig.  5),  and  let  this  opening  be  guardti 
or  protected  by  a  disc  (Z)  of  the  same  diameter,  ^  D,  let  this  disc  be  placed 
so  that  its  edges  (C  C)  shall  be  one-eighth  the  diameter  —  ^  D  (C  A)  re- 
moved n-om  the  hole.  On  these  suppositions,  if  the  diameter  of  the  section 
of  least  area,  •—  d,  be  tnken  e.t  0.707  D,  then  the  area  of  the  peripheEal 
opening  (at  C  A)  will  l)e  equal  to  the  area  on  the  plane  of  (B).  The  line 
of  etBuent  stream  (A  B)  may  be  imagined  to  be  a  quadrant  of  a  circle, 
which  will  then  have  of  course,  a  radius.  —0.147  D.    Now  let  the  fiice  of 

;  disc  Z  be 


.^^__ 

Y-«--rT" 

FjeS 

BO  inattne  areas 
of  the  surfaces 
of  the  conical 

shall  be  equal,  or  in  other  words,  so  that  all  tbe  sections  normal  to  the 
curve  A  B  sball  be  equal. 

[The  co-ordinates  for  this  curve  of  the  &ce  of  tbe  conoid  Z,  in  terms  of 
z  and  y,  where  x  is  supposed  to  tiave  its  origin  at  point  of  the  prolongation 
of  the  line  CA  on  the  line  B ;  are  given  by  the  equation  : 

•^Icr'  +  n*  ±  i/(r'-i-n')'  — 4n'a(aT::ri)]  -  4{r-»)'{r  +  x)' 
y  —  a(2r  —  X) 

■  WelHbach'B  Hechanlcs. 


,,GoogIc 


IBd.]  316  rBrlBBI. 

In  thla  equation  r  :=  the  radius  of  tbe  opening  commencing  altbeorigiD 
of  X,  and  n  =  tlie  radiuB  of  the  quadrant  or  corner  commencing  at  ttie 
same  point. 

Tbe  a«8umplion  of  the  quadrant  of  a  circle  for  the  path  of  Ihe  effluent 
particle  from  A  to  B.  has  been  made  in  order  to  give  a  simple  equatioa  for, 
and  readj  comprehension  of,  the  nature  of  the  sections  of  the  atreAm  nor- 
mal  to  its  face  on  A  B  where,  by  equalities  of  areas,  unifonn  velocities 
would  subsist ;  but  the  real  curvature  (AB)  is  obviously  parabolic,  and  the 
plane  of  B  Is  infinitely  distant  from  (below)  the  plane  of  A.  ObHervation 
baa  Ehown.  that  at  about  one-fourth  D  below  the  plaue  of  A  the  leaat  sec- 
tion of  vena  eontraola  is  apparently  reached,  and  that  below  this  plane  of 
section,  tbe  pencil  of  descending  current  haa  its  aldea  with  only  bo  much 
divergence  from  parallelism,  as  is  dne,  almost  entirely,  to  the  acceleration 
of  the  Gulling  stream.  An  elliptical  quadrant  which  shall  approximate  to 
the  true  parabolic  curve  can  be  readily  sulMtitutcd  by  construction  (or 
calculation)  for  tbe  quadrant  of  a  circle,  in  the  equation  above  quoted,  and 
the  new  values  for  y,  will  give  loci  for  the  curve  of  the  face  of  the  conoid 
Z  to  correspond  to  the  substitution.  Tbe  value  of  tbe  radius  of  the  minor 
axis  on  the  line  B  as  determined  by  observation,  maybe  takeaas  thatof  (n) 
in  the  equation.  By  this  method  a  very  close  approximation  towards  tbe 
true  form  may  be  attuned.] 

It  will  then  result  that  the  efflux  from  the  peripheral  opening  C  A 
inwards,  having  any  given  velocity,  will.  In  every  part  of  the  current, 
until  the  least  section  of  the  vena  eontraeta  on  tbe  plane  B  is  reached 
have  a  uniform  and  constant  rate  of  speed ;  neither  acceleration,  nur 
tranaformatlon  of  head  into  velocity,  will  have  occurred  In  the  change  of 
direction.  If  tbe  consideration  of  the  fluid  friction,  etc.,  be  not  taken  InM 
the  question,  and  the  velocity  of  efflux  at  C  A  Is  that  due  to  the  bead,  that 
at  B  is  eslablished  and  maintained  ;  whence  any  liquid  particle  on  the  sur- 
&ce  A  B  must  be  in  equilibrium  of  pressure,  both  fVom  head  or  momentum 
in  direction  of  its  flow,  tn  tehi'eh  dirtelion  the  satire  head  it  tran*farmed 
into  teloeily.  The  plate,  or  plane  surface  of  D,  may  be  imagined  to  extend 
indeflnllely  in  the  direetioDs,  E  E,  in  which  case  the  velocity  of  flow  of 
liquid,  interi>osed  between  the  piale  E  and  the  bottom  A,  will  decrease  as 
the  radial  diatancca  bam  tbe  edge  of  the  aperture;  in  inverse  ratios  of  the 
radius  r  to  any  new  radii  r,  r,,  r„, :  while  the  height,  of  liquid  column 
corresponding  to  the  several  veiocltiea,  =^  V  at  r,   V„  at  r,,  will  vary  as 

—       '     ~       '     ~  ^'^    "^^^  pressure  or  total  height  is  sup- 

posed to  Itave  been  completely  transfarmed  Into  velocity,  =  V,  at  the  peri- 
pheral opening  C  A.  and  the  stream  ur  sheet  of  fluid  would  exert  no  trans- 
verse pressure  at  C  A,  either  Dpwards  or  downwards  ;  while  the  transverse 
fluid  pressure  on  the  supposed  plate  or  the  bottom  of  the  vessel  would  vary 

as  [-^j  (atCA)  toFj -^1  —  j -^  J:  *"n  being  any  assumed  radial 
distance  from  the  centre  of  the  opening.    Thus  if  the  radius  r  be  taken  as 
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one-bslf  inch,  and  tbat  of  r^,  as  Atc  inches  (or  ten  times  r),  the  velocity 
at  flow  towards  the  aperture  at  r,  „  would  be  only  one  tenth  of  tlisl  at  r ; 
tile  head  required  to  produce  the  velocity  at  r,,  would  only  be  one-one- 
hundredth  of  that  corresponding  to  the  velocity  at  r ;  and  the  pressure  of 
the  head  remaining  on  the  plate  or  bottom  at  r,o,  would  be  nioe(j-nine< 
one  hundredths  of  the  total  head. 

These  two  pressures  on  the  plate  and  the  bottom  would  be  equal  and 
opposite  pressures,  and  if  the  plate  were  removed,  the  unbalanced  pressure 
on  the  bottom  would  represent  the  force  P,  to  which  Professor  Thomson 
gives  an  undefined  value.  Its  total,  is  of  course  the  sum  of  the  head  upon 
the  ares  of  half  the  opening,  and  continuing  the  supposition  of  removal 
of  the  plate,  it  is  encountered  and  baknced  by  the  jnoiTwntum  of  tht  dtwend- 
ing  ma*»,  so  that  the  bottom  would  now  be  in  equilibrium  of  pressure,  and 
the  force  P,  as  an  unbalanced  one,  would  dtsap)iear.  ■ 

Returning  to  the  examination  of  the  proposllion  as  shown  in  Fig.  IS : 
the  static  rcsislance  of  the  under  surface  of  the  conoid  Z  in  a  veriical  di- 
rection against  the  flow  of  water  in  its  radial  movement  towards  the  centre 
of  the  oriflce,  and  while  following  the  path  of  the  under  surface  of  the 
conoid,  is  represented  in  total  by  the  divergence  at  right  angles  of  the  en- 
tire effluent  stream ;  =  to  }  D  of  superflce,  under  the  hesd  wtiich  has 
produced  the  efilux.  The  reaction  of  the  flow  of  liquid  downwords  is  also 
equal  to  another  statical  reaislance  of  the  same  value,  and  in  the  same  di- 
rection \  and  as  the  total  pressure  on  the  conoid  Z  from  above,  is  Its  entire 
upper  surface,  under  the  hesd  of  liquid  above  it;  the  one  pressure  above 
balances  the  two  pressures  below,  and  the  conoid  itself  is  in  equilibrium. 

If  it  is  now  assumed  that  there  exisis  no  frictional  adhesion  of  the  liquid 
to  the  surfaces  of  the  supposed  plate,  and  of  the  bollom  of  the  vessel,  and 
the  vessel  is  of  indefinite  extent,  so  that  the  velocity  of  entry  at  E  E  is  re- 
duced to  an  inappreciahle  rate  of  flow,  then  Ihe  condition  of  the  formation 
of  a  perfect  ttna  eontracta  will  have  been  exhibited.  The  removal  of  the 
guide  plate  E  B,  and  the  removal  of  the  bottom  of  the  vessel,  and  subeU- 
tution  of  a  re-eotrant  tube,  would  replace  the  supposed  frictlonless  surfaces 
by  liquid  mass,  which  if  it  Is  still  continued  to  be  supposed  devoid  of  ci't- 
eoiUy,  would  enter  the  peripheral  surfiice  C  A  with  the  same  force,  and  Id 
the  same  direction,  and  would  still  preserve  the  same  perfect  iisnaMn(p>i«(a. 
The  removal  of  the  conoid  Z  would  provide  a  fluid  conoid  of  the  same 
shape,  or  a  dintribution  of  inUrnal  drain*  productive  of  the  same  resist- 
ance, and  (still  assuming  the  perfect  liquid!  the  same  perfect  e«na  eontraela 
would  follow.  If  however  there  Is  admitted  to  exist  a  certain  adhesion  to 
the  bottom  ofthe  vessel,  or  to  the  surface  or  edges  A  A  so  tliat  the  velocity 
Ufa  particle  on  A  B  is  less  than  that  fully  duo  to  the  head:  tlie  surface  (d) 
would  then  become  larger  than  }  D,  the  dimension  C  A  would  be  properly 
increased  to  give  the  corresponding  area  of  efflux,  and  the  conoid  Z  would 
also  have  such  a  contour  as  would  permit  the  uniformity  of  flow  of  each 
and  every  particle  of  the  liquid  at  unchanged  velocity,  in  any  section  of 
the  vena  eontracta  transverse  to  the  direction  of  the  flow.    This  Increue 
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of  dimeosioD  or  the  cross  section  d,  and  the  effect  of  the  descending  pencil 
in  fkccelerating  the  flow  through  it,  cao  be  taken  as  sufficient  to  account  for 
Weisbacli's  ohserred  value  of  =  0.8D,  and  position  of  least  section  at  ^ 
}  B.  Bs  has  been  before  quoted. 

It  must  not  be  taken  for  granted  that  the  writer  te  aiding  that  the 
conoid  Z  actually  exists  in  the  water,  but  it  is  here  assumed  for  the  purpose 
of  ahowiog  that  ail  the  phenomena  of  the  vena  eonlraeta  are  couBlstent 
with  the  BoppoBition.  Mr.  Froude's  "tangential"  direction  for  the  fluid 
in  Fig.  2,  which  be  says  appears  if  closely  studied,  is  a  portion  of  the  pro- 
position,  mid  this  discussion  exhibits  "the  impartlog  of  velocity  and  et'< 
viva  outside  of  the  plane  of  the  orifice,"  as  alluded  to  by  Mr.  Napier 

There  Is  one  other  point  worthy  of  notice  in  this  radial  flow  of  currents 
towards  an  oriSce,  and  the  radial  direction  at  the  edges  of  tbc  opening. 
Wither  without  the  assumed  centra],  neutral  conoid,  this  flow  Is  in  ex- 
ceedingly unstable  equilibrium,  especially  wben  in  coutact  witb  a  bottom 
plate,  (the  friction  or  adhesion  to  which  retards  the  flow),  tbe  radial  direc- 
tion may  be  diverted  to  a  small  -extent,  so  that  the  panicle  of  water  where 
It  curves  at  the  point  A,  or  at  any  other  point  on  the  line  C  A  may  possess 
absolute  momentum  out  of  the  line  towards  the  central  axis  of  the  pencil. 

The  radius  of  the  opening  calls  for  a  very  slight  deviation  of  entering 
horizontal  current,  wben  its  dimension  is  compared  to  the  area  fVom  which 
this  current  is  derived  ;  and  there  is  really  but  tbe  slightest  cause  for  the 
currents  to  direct  IhemselTes  to  the  e\act  centre  of  the  orifice.  In  point 
of  fact  the  permanency  of  the  Mno  eontraeta  of  downward  discharge  is 
derived  In  great  degree  fVom  the  pressure  of  the  atmosphere,  which  la 
brought  into  action,  by  the  descending  pencil  below  ll.  Tbe  elfect  of  a 
tangential  afflux  at  the  peripheral  circle  C  A  is  to  give  a  rotation  to  the 
pencil,  which  at  once  accelerates,  tosomellmit  of  discharge,  and  obliterates 
the  reiM  eontraeta  Tbe  motion  of  the  panicles  will  jet  remain  limited 
('n  any  direction  by  tbe  head,  but  as  the  stream  emerges  with  a  rotary  mo- 
tion, the  patli  of  any  particle  becomes  a  spiral  one,  and  the  whole  pencil 
advances,  or  is  discharged,  at  a  slower  rate  than  is  due  to  the  pariicle 
velocity.  In  the  case  of  the  re-entrant  tube,  where  the  pencil  is  divested 
ft^HU  Ibe  effect  of  gravity,  by  exhuustion  of  tbe  air  by  the  effluent  stream 
pasdng  fVom  tbe  tul>e,  it  is  very  difflcult  to  get  a  etna  eontraeta,  as  Hr. 
Fronde  teeUlles.  This  action  of  the  tangential  afflux  is  not  confined  to  the 
emerging  stream,  but  shows  itself  In  the  vessel  as  well,  where  a  whirl  is 
established  which  Involves  the  entire  mass  of  water  enclosed.  In  the  case 
where  the  bottom  of  tbe  vessel  boa  a  funnel  shape,  this  whirl  sets  up  with 
great  vehemence,  and  tbe  centrifugal  force  of  the  eslabllHhed  current  may 
be  sufficient,  under  favorable  circumstances  of  form,  head  and  dimension 
of  vessel,  to  displace  tbe  entire  central  portion  of  the  liquid,  and  tbc  pencil 
of  emergence  will  tiecome  n  tube,  whose  core  will  be  filled  by  an  indnced 
current  of  air.  These  phenomena  of  efflux  are  only  noticed  to  embrace  in 
my  remarks  some  of  ilie  Influences  which  effect  the  vena  eontraeta  where 
the  conditions  of  formation  are  varied  by  a<yutage8,  and  to  make  it  evi- 
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dent  tliat  Deitlier  the  study  of  pheDomenoloor  tbe  nuttbemalioilcoiiBidet*- 
tlons  involved,  bave  been  exbaiuted  in  tbe  papers  of  the  Qb^^w  Pbilo- 
aopbical  Bodety,  wliile  tbe  present  article  does  not  pretend  to  do  more  than 
to  iDdlcate  the  direction  in  wbicb  enquiry  etiould  be  pursued. 


Remarlu  upon  the  Tenkaiea  Langttagt. 

Bt  Aj,b.  S.  Oatschxt. 

(Send  ^foT«  (A<  Amgrican  Philoiophkal  Soeialg.  Ifm.  17,  1876. ) 

A  small  tiody  of  Texas  Indians,  the  wretched  remainBofa  oacepowerfol 
tribe,  bears  the  name  of  Tdnkateat  or  Tonkaieas*,  and  is  called  ToTtkahaiu 
by  Span isli  writers.  Tlirougli  the  nolbrtunate  homopbony  of  tbei^anie, 
they  were  frequently  coofounded  with  the  Central  Texan  or  coast  tri1>e  of 
the  Towokonaya,  who  certainly  were  congeners  of  tbe  Wichitas  and  Wacoea, 
and  led  a  nomadic  life  in  close  community  with  the  Karankabuas,  Arreni- 
mus  and  Caris.  A  bay  in  the  middle  part  of  the  Texan  Gulf  Coast  is  called 
CaroncahuB  Bay  up  to  this  day.  At  the  time  when  Spanish  missionaries, 
along  with  a  number  of  their  Aztec  helpmates,  liad  colonized  the  South  of 
Texas,  and  disseminated  the  germs  of  tbe  Roman  Catholic  &lth  among  tbe 
uniutored  tribes  of  aborigines,  whom  they  induced  to  Join  tn  agricnltnral 
pursuits  Id  the  vicinity  of  their  missions,  tbe  Indians  were  treated  with  hu- 
manity. Then  Mexico  and  all  Spanish  America  freed  Itself  from  the  domi- 
nation of  the  distant  motbtr  country;  Texas  declared  itseif  independent 
from  Mexico,  and  when  after  another  lapse  of  time  tbe  Texan  settlers  pro- 
claimed their  adheuon  U>  the  American  Union,  a  war  of  extermination  com- 
menced against  the  Jielpless  Indians,  wbicb  up  to  our  days  continues  with- 
out abatement  on  the  northern  tvoider  against  the  roving  bands  of  tbe  LI- 
poas,  Comanches  and  Kiowas. 

The  Tonkawa  tribe,  however,  whose  first  mention  in  American  annals 
occurs  at  the  commencement  of  this  century,  seems  to  have  suffered  mora 
from  internecine  wars  and  feuds  with  (he  Comanchea.  than  fryra  white  set- 
tlers. In  1847  official  documents  put  down  the  number  of  their  warriors  at 
IBS,  a  decrease  of  about  two-thirds  since  1820.  The  remnants  of  the  tribe, 
about  39  warriors  with  their  families,  are  with  a  number  of  Lipan-Apaches 
at  present  gathered  on  a  reservation  In  Shockleford  County,  Korthem 
Texas,  seven  miles  from  Fort  GrifBn.  They  raiso  stock,  hunt  the  buflblo, 
and  serve  as  scouts  on  the  expeditions  of  the  United  States  troops  stationed 
at  Fort  Orilfin.  Tbey  are  exceedingly  filthy  In  dress  and  habits,  paint  their 
faces  in  a  grotesque  manner,  and  live  in  canvas  tents.  Their  naUonal  le- 
gend represents  tbem  to  be  tbe  oflhpring  of  tbe  V)e\f;  hence  this  animal  is 
worshipped  in  tbeir  wolf-dance,  of  which  Schoolcraft  has  given  a  descrip- 
tion (In  Vol.  V). 

Two  Bavarian  gentlemen  have  lately  visited  and  studied  this  obscureand 
half  forgotten  tribe,  and  have  &vDred  me  with  tbeir  notations  on  tbe  na. 
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tiooal  idiom.  One  of  them,  the  chemist  Oscar  Ijoew,  vltited  In  August 
1872  ttut  section  hy  order  of  the  "  Texas  Coal  and  Copper  Mining  Aaao- 
clstion"  for  metAllurgiiaU  and  mining  purposes,  and  in  subsequent  yean 
became  a  very  efSdent  member  of  Lieut.  Geo.  M.  Wheeler's  Surveying 
Expeditions  west  of  the  100.  Meridian.  His  field-notes  on  Texas  and  the 
Tonkawas  liare  been  pubiisked  in  "Petermann's  Mittheiluagen,"  Qotba, 
1878  (December).  The  linguisUc  materials  coliected  by  him  and  Mr.  Fr. 
von  Rupprecbt  were  publisbed  in  full  by  me  in  my  recent  Imok: 

"  ZiBolf  Spraehen  out  dem  Sudwetlen  Nordamtrikat,  Waimar  1876/" 
and  this  article  here  merely  cootaios  the  results  of  a  closer  iDTestlgation, 
hitberlo  unpublished,  of  the  Tonkava  words  and  sentences  transmitted  to 

Tonka wa  differs  absolutely  in  its  radicals  fhtm  all  surrounding  American 
tongues,  and  the  few  terms  coinciding  seem  to  have  been  torrowtd  from 
neighboring  idioms.  Most  syllables  btgin  and  twminaU  with  consonants, 
but  consonants  never  preponderate  in  number  so  as  to  obscure  the  pronim- 
ciation  of  the  vocalic  elements.  The  consonants  composing  T.  words  are 
as  follows: 

Explosives:  k,  g;  t,  d;  p,  h;  x;  tch. 

Spirants:  s,  sh,  h,  v,  y  (In  English:  goka). 

Liquids:  n,  m,  1,  r. 

f  does  not  occur;  d  and  r  are  scarce,  and  g  very  nnfrequent. 

Among  the  vowels  i,  e,  a,  o,  u  (all  sounds  were  given  here  the  Italian 
pronundailon),  a  alone  is  softened  iitu  tbe  "  iTmlaut"  a  (ekkvan  and  ekk- 
van  dog)  and  fonns  the  diphthongs  ai  and  au-  No  other  diphthongs  exist  but 
en,  el,  ul ;  and  those  formed  withy  (ya,  ye,  yo,  yn),if  we  choose  to  call  them 
diphthongs.  As  in  most  of  the  Northern  Idioms  of  America,  vowels  fre- 
quently form  a  hiatus:  e-e-Ion  vnek,  esanui-i  brootn-ated.  Oombinations 
of  three  consonants  fi^quently  occur,  but  they  never  sound  unharmonionsly 
to  our  ear,  and  In  &ct  the  Tonkawas  seem  to  be  endi^wed  with  a  remarkable 
sense  for  linguistic  euphony.  They  lack  the  sofier  palatal  dsh,  and  all  the 
aspirates  but  x  (nr  kh) :  the  hard  guttural  occurring  in  Welsh,  in  German 
("tracAlen")  and  in  Spanish  (j  in  miijrr,  dfjur);  -b  nt  the  end  of  words 
generally  becomes  -sh  or  -tch,  and  it  alternates  throughout  with  sh.  A 
final  -n  is  exceedingly  Itequent.  The  mutes  often  alternate  among  each 
other,  b  with  p,  g  with  h,  k  and  ;):  (and  t  with  tch). 

Redoubling  the  monosyllabic  root  is  a  means  of  grammatical  synthesis 
extensively  used  for  Dan'mMparpoBeBby  all  languages  known;  the  T.,  how- 
ever, seems  to  employ  it  almost  only  for  nnoniatopoetlc  porposes,  as  in: 
tchatchsya  to  laugh,  koi^o.rua  to  brtatht,  pertpira.  tchutchuf  toba-aearad. 
The  nature  of  the  material  available  does  not  as  yet  allow  to  establish  gen- 
eral grammatical  laws  for  the  T.,  but  pennlls  a  glimpse  at  its  method  of 
compounding  words,  and  gives  a  few  indications  of  structural  import.  The 
system  of  ihe  object  and  subject  pronouns  seems  to  be  rather  Intricate. 

The  negative  particle  not  consists  of  two  parts,  ka  and  pa,  which  arc  tn- 
qnentlj  placed  one  aside  of  the  other,  as  In  Apache,  and  In  Tehua  (New- 


,  Google 


OkUchet.]  320  pi^.  17, 

Mexico).  But  more  frequently  only  one  part  oftt  appears  ae  k',  ka,  g';  b'. 
ba,  p',  pe — as  In;  tcheno  to  be,  tcbapeno  not  to  be;  neeooji-  to  know  (?}, 
nek-eoo;)'  to  ignore,  gin';t:enu  Ido  not  know  (g  is  bere  tbe  oegaiive  particle) ; 
ahai  ka\M  ]el  Ihaveno  time;  a'ba.yayiiaoxfoakaabe:  Ivtiunot  in  (A«  Aos<e. 
Where  it  can  t>e  done,  tbe  negative  particle  is  iacorporated  into  the  stem  of 
the  verb  as  ba  or  bo:  b4-e1  yaja  he  eat*.  b£-el  ya^abtS  h»  doe*  not  eat, 
jta^sba  Iwa*  or  teent,  ;[a^alHdia  I  wot  not  or  did  not  go.  Jfo!  as  a  negs- 
tlve  answer  to  an  inquiry  is  aga,  [a-ka)  t  , 

Sapa,  tlie  two  particles  combined,  or  kapai,  kapa-i,  evidently  bas  tbe 
force  of  an  adjective:  "none,  nothing";  sbal  &x  kapa  yesbik  /  AoMito 
water;  sbsi  a^uen^a  kapa  ySvuesh  I  hate  no  horte.  It  Is  also  pronounced 
kopei,  kopeia,  and  in  this  form  occurs  as  a  privative  particle  in  compounds: 
shen^on  dret»,  eoal:  sankuon-kopei  nak*d,  kopeia-veika  poor,  indigent  (the 
root  of  veika  lies  in  yfi-vuesh  to  be  poiieiied  of). 

The  first  syllable  of  the  word  (ka-,ko-)  probably  occurs  also  in  a  pro- 
tracted form  in  ka-a  tick. 

P[tEKIXE9. 

A  number  otpreflxei  can  easily  be  pointed  out  In  T.  verbs  and  noun£.biit 
to  find  ont  the  real  power  and  original  meaning  of  these  prefixed  sylla- 
bles is  a  difficult  task.  He-  la  a  frequent  prefix  in  nouns  and  verbs,  and  ia 
found  also  in  iulerrogalLve  pmnouns  and  particles  as  well  as  in  the  demon- 
strative |)ronoun  of  the  third  person  singular;  lie-el,  helatia,  he,  himielf. 

he-yatcboii  eyeglatt,  cf.  atche  to  ue. 

be-lepuen  tree,  fore*!. 

tae-ntaitchon  tooth. 

bonsbon  blood  cf.  ya-tson  heart. 

taa-lonkai^ai:  knife,  ci.  ya-1ona  to  till. 

ha-wei,  ha-vei  large,  big,  high,  tall. 

he-ktau-e  to  ting,  chant. 

ha-i^o  to  ride  on  horiebaek. 

The  prefix  ng.  occurs  quite  often  and  is  used  in  furraiog  verbs  from 
nouns  and  nouns  fh>m  noons  or  verbs,  as  can  be  inferred  tVom  tbe  follow- 
ing examples; 

nc-baika  to  imake,  from  bajtkfi,  tbe  English  word  tobacco 

nC'Shuana  to  thoot,  and  ne-svon-  In  tbe  compound  nesvon-pillel  roundof 
ammunition. 

ne-vauva  to  expire,  die. 

ne-k-enoAT  to  ignore  (lit.  "not-well  [know]"). 

ne-maetan  eye  (root  probably  in  metan  tojlaih  up). 

ni-muetcb^on  note,  derived  from  tbe  preceding. 

ni-lcamon  bans, 

nl-sle^on  i'm,  from  tejon  rock,  ilone. 

ne-shgashan-oynk  toteel. 

Tbe  most  freqnent  of  all  Ibe  T.  prefixes  is  undoubtedly  ya-,  ye.,  go-, 
found  in  verbs  as  well  as  in  nouns.  In  active  verbs  it  seems  to  fulfill  the 
functions  uf  on  object-particle  incorporated  Into  the  verb,  as  we  see  it  occnr- 
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ring  in  nuaj  Mexican,  Soutbera  and  Northern  languages;  In  Azt«c  M. 
the  particles  U-,  tla-,  ttUa-,  are  used  forlhiB  purpose.  Tlie  natnre  of  this 
particle  is  elucidated  bj  the  following  grammatical  Joitapositions  : 

kaU  mouth :  jra-^a  to  »at. 

sbaya  tehtn  vantcli  Ittt  thet :  oaya  kl  ge-tchu  tAou  sMit  nu. 

Teilta  posuutd-of,  having  (in  :  kopeia-veika  indigant)  :  sbai  y^-vuesl)  / 
poiutt  (a;i'<^ea^s  a  horit')  :  auvash  ye-ya^nosh  I  tat  buffalo-meat  (here  the 
particle  o^n  twice). 

In  these  sentences  the  particle  y«-,  connected  throughout  with  tranritire 
verbe,  has  a  reference  to  the  direct  object,  which  either  precedes  or  follows 
the  verb.  Jt  is  found  to  occur  also  in  the  following  transitive  verbs :  ya- 
loaa  to  kill,  yo-^toya  to  hunt,  perhaps  also  in  eisatok  to  cut,  ««Mr,  if  this 
term  is  misspelt  for  ye-satub. 

Some  of  the  following  substantive  nouns  built  Up  with  this  particle  can 
be  distinctly  traced  to  their  respective  radicals  ; 

ye-tsoran  Aoum.  originally  tent,  from  tsojt:  eloth. 

ye-tso^e  i-tsan  Inttton,  fh>m  tsoj:  eMh. 

e-sbaufc^-buen  thlrt  (probably  instead  of  je-tsok£-huen,  tittm  tso.r  eloth), 

ya-^BU  ipvr,  from  x^X*  ^  B"  (<>'  '<*  make  goT). 

ye-ko^on  boot,  ttom  ka^a,  x*^X*  t"  go- 

ye-kev&n  en^aUt,  gutt,  ttom  kevano  tett. 

ya-teron  »lon«,  roek,  cf.  helepuen-te^ek  "mountain-forett" 

ye-ntan  wind. 

yo-tclian  not'I  (on  fingers  and  toes). 

ya-tson  Asort. 

ye-la  ehair,  ttat. 

e-ba.fU'eta  leoman  (instead  of  ye-bajtu-elaT). 

ya-tck-tenon  bread,  bom  yfc-jta  to  eat. 

The  word  for  sfams,  rock  seems  to  have  two  forms  :  ttxon,  and  ya-ttxon, 
and  the  circumstance,  that  this  prefix  ya-,ye  -  Is  generally  found  in  sub- 
stantives along  with  the  affix  -an,  -m,  -en,  etc.,  proves  that  there  exists 
some  connection  between  the  two.  Evidently  they  are  the  two  principal 
elemenls  used  in  bnilding  up  substantive*  fh)m  the  monosyllabic  roots. 

There  are  many  reBsone  for  asaumiug  that  t-,  $A-  is  a  Tonkawa  prefix, 
though  it  cannot  yet  be  distinctly  proved  to  be  such.  It  occurs  in  the  fol- 
lowing pronouns,  nouns  and  verbs : 

shaya,  shal  /,  mgMff. 

hetet.sb&  uA«r«<o  T 

hetet-sbo-olok  uAoi  thirtgt 

shapon  to  hide,  conctal. 

shoyana  to  ueim,  cf.  esvalan  fith,  aye  to  mots,  or  Um  in  *eafer. 

soskuono  to  ftsar  cf.  ;tBloa  (In  :<enatch-^aion  ear}. 

si  ,  se-  is  also  prefixed  to  the  numerals  4.  0,  7,  8,  B,  10. 

A.  few  terms  of  Loew's  vocabulary  begin  with  the  syllable  ok-,  which  I 
presume  to  be  rather  a  generic  term  than  a  prefix.  Perhaps  it  means 
"animal"  or  "quadruped,"  for  it  occurs  in  okau  ikin,  fur^ikin,  okemelllo 
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hog,  iteint,  okmek  lion,  aod  probably  stands  also  in  the  Initial  syllable  of 
okop&k-;i:dn  hat  (origtaally  made  of  skins  or  ftir),  in  :  a;irueDjra  horit,  and 
uibuen  dog,  wliicb  is  spelt  ekkTan  by  Hr.  Ton  Rupprecbt.  We  hare  here 
another  instaoce  of  t&e  curious  foct  (bat  the  horse  and  Ibe  dog  are  called 
by  Indians  with  the  same  root  or  word-stem  and  we  would  possess  many 
more  of  these  instances.  If  the  horse  was  not  so  frequently  called  by  the 
Imported  Spanish  tenn  kaway,  ksT&yo.  The  following  table  gives  an 
enumeration  of  the  terms  for  horie  and  for  dcg  fh>m  various  tongues  : 

Itkla  (New  Mexico)        ganld&,  horte      kuyanidi,  dog. 

Jffalchat  wTskupsei         wvskup  (t  =:  a  short  surd  i.) 

Ytima-Tonto  (Arizona)    jiata  tsata. 

Dakota  sbunkt&nka       sh6nka. 

PaynU  pung-gli  ptmg-gAts. 

Sahaptin  k6sBi  klissikussi. 

Wintoon  (Callfomla)        ehoku  kanti-Bhuku. 

Slamalh  o&tcb  uatchftga 

Tbe  last-named  tenn  tMitdA  simply  means  "living  creature,  being,"  and 
uatehAga  is  its  diminutive,  from  u&  to  eseUt,  to  liM,  to  »tay;  applied  to  oar 
Tonkawa  terms  composed  with  ok-,  this  supports  the  oplnlou,  that  ok  and 
its  compounds  have  a  idmilai  signification  of  «r«atur«,  or  animated  boing. 

The  Natchez  term  for  hortt  is  the  augmentative  of  w&ekup  dog,  and  as 
Dr.  D.  G.  Brinton  has  shown,  ua«  is  "apparently  a  generic  term  for  a  cer- 
tain class  of  animals, "  and  occurs  as  wi!  In  the  language  of  the  tJcbeee  or 
Yuches,  which  forms  a  similar  series  of  compoimds. 

Okemeillo  A07,  tufnt  Is  really  the  "beast  feeding  on  the  meadow,"  fbr 
hueu-meil  means  prairit  or  iMothne. 

AFFIXES. 

Of  a  more  dlverslfled  character  than  the  formative  prefixes  are  the  ferma- 
tive  afflxii,  that  la  the  syllables  appendtd  to  roots  or  word-stems,  and  in- 
tended to  form  derivativea. 

We  ftequetttly  meet  f.l.  a  terminal  syllable  -i  in  nouns,  which  is  ap- 
pended almost  only  to  vowels  and  often  coalesces  with  them  into  a  diph- 
thong : 

sha^e-I  tkadwi,  thade.  a;raloI  ant. 

esamo-t  broonuued.  kapai  nothing. 

tak£-l  htad.  tei-i  liter, 

taJloi  dowL  senanda-jtas-i  eopptrhead  tnaJte. 

A  second  derivational  affix  -eia  occurs  in  the  words : 


be;i:ueta,  ebarueta  ieoman. 

keta-,  kete- jWeftd,  partner  (In  :  ketepanon  my  partner). 
Compare  this  affix  with  eta  to  come  and  with  the  panicle  beteti?  u)h«ref 
A  third  affix  In  -k  (ak,  -ek,  -ik,  -ok)  frequently  turns  up  In  substantives, 
adlectives,  and  other  ports  of  speech  : 
kalok  beard,  muttaeht,  &om  kala  mouM. 
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tmUxokplett,  tliet  (f.i.  of  meat). 

jak  hair  (on  hesd). 

gBlaknioM. 

hiUnok  «0on,  tn  a  ihort  ttmt. 

mateic,  id  :  nemu^tan  malek  eyeUd, 

ok-mek  lion. 

oyuk  taek,  poektt,  bag,  cf.  toyo  to  put  into. 

namek  dry  teood. 

maklk  geOoie  2)  gold, 

masslok  wAitfr;  3)  eatth. 

This  -k  offli  aeems  to  iDdicate  a  spot  or  place  and  maj  be  eqalvalent 
Bometimet  with  "on  Ai'nt,  on  U,  on  thii."    See  the  locatWe  case  below. 

The  existence  of  a  fourth  affix  -la,  -Ian,  -lo  (o  fteqnontly  alternates  with 
a,  both  being  probably  surd  S),  occurring  as  yet  in  aubttantive  nouns  only, 
may  be  inferred  trotn  the  following  worde  : 

anip''hei-Ia,  enopx^-lo  uwiJcito. 

apinki-llin  fiy  of  various  colors,  red,  etc. 

esva-laa  Jtih,  enko-&-la  bird. 

hakU'ianoealby  "where  waUr  is,"  of.  az  vattr. 

ka-Ia  mouth,  nrom  ya  ,ts  to  '"t. 

kra-lo  ttiek,  \a  ne -^o-o-kvalo  gua.  rifle  tram  kue,  kve  wood. 

jta-lsn/nwr  and  ague,  from  ka-a  tick. 

Xt-\o  twmbUr,  drinking-glati,  Itom  ^ane  to  drink. 

masslo;t-£-lao  mott,  tmm  maaslok  uAt'H. 

iiB,rtcbon-se-loii  jlrS'tnolcA,  ^m  na^lcbon  Jlrd. 

tcho*tf-laD  exeremeHlt. 

-la  ie  found  also  in  the  personal  pronoun  belat-la  he,  himtelf,  but  this  is 
most  likely  the  particle  ala,  which  occurs  In  many  other  pronouns  and  is 
here  apocopated,  as  the  possessiTe  Platan  (A»,  hen,  or  iti)  demonstrates. 

In  the  numeral  aeri<»,  this  particle  ala  is  used  to  form  the  decades  or  tens 
and  may  be  rendered  by  "(to»M".- 

slkba;);  ttn. 

sikba^  ala  kita  taenty,  (10  (Imes  2). 

sikbaz  ala  mltlsh  thirtj/,  etc. 

In  spite  of  the  small  number  of  Tonkawa  verbs,  of  which  we  are  cogni- 
zant, some  formative  endings  constantly  recur,  and  we  are  therefore  justi- 
fied to  condder  them  as  derlvalional  affixes  forming  verbs.    One  of  them  is 

also^aua  lo  cool  doien,  tiom  atso^  eool. 
heklaue  to  ting. 

kojtojtua  to  breathe,  kesbkua  to  be  fond  of. 

Another,  tbe  sliitta  of  our  series,  is  -ana,  -ano,  -one  etc.,  which  we  dis- 
cover in  the  following  verbs: 
shoyana  to  *wim. 

metan  (instead  of  metana?)  tojtaih  up  (said  of  lightning), 
ne-shuano  to  thoot. 
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kf -vuio  to  be  teft;  att,  uxtted. 

ke-eUena  to  be  hungry;  hungrj/,  famithtd. 

xa>nt  to  drink  (same  rcwt  as  ynjn  to  eat). 

BhApoa  (ioBtead  of  shapona  T)  lo  hidt,  to  conetal. 

}'aloDa  to  kilt. 

Boskuono  to  hear. 

Tins  ftfflx  Ig  evidently  identjcal  with  the  verb  eno,  «»w,  IcA^no,  wbich  U 
Tendered  bj  lo  be,  lo  exiet,  but  wbo«e  primitive  Bigniflcstioa  is  that  of 
going  or  coming  (ena,  aina). 

Furtber  verbal  formatives  can  be  traced  in:  -aya,  -oya: 
tchntchaya  lo  laugh,  yoxoja  lo  hunt,  tajo  lo  pvt  into. 

in:  -na.  -no: 

shokoa  to  put  info,  tcbo^no  lo  ikep. 

This  ending  prolubly  originated  through  the  syncope  of  verin  in  -ana. 

The  most  important  affix  and  the  ninth  in  our  scries  Is  found  in  all  the 
diilerent  categories  of  nouns  (to  the  exclualun  of  verbs,  proiiabi;).  This  is 
the  affli '»,  and  ite  occurrence  in  participles  of  the  active  form  of  verbs 
seems  to  give  the  key  to  its  real  meaning.    We  have,  f.  i. : 

tchojnon  phyiician,  from  tcho;tno  to  eleep,  to  tie  in  bed. 

atsojrauan  north  wind,  ttom  atso^aua  to  tool  down. 

In  the  deriratlvea  quoted  hereafter  this  ending  evidently  has  different 
flinctions  to  fulfill : 

he-yatcbon  aye  glait,  from  atcbe  (0  ue. 

ayon/ool  (from  aye  to  motet). 

yeko^on  boot,  from  ka^a  to  go. 

ye-tB0.tan  hovie,  lent,  from  Iso^  eloth,  canvat. 

Eanoshan  Mexiean,  ttam  Kanosh  Metieo. 

t&^shon  morning,  fh>m  tagasb  «un. 

But  the  tenninals  -an,  -«n,  -I'n,  -on,  -un  appear  also  in  a  considerable 
number  of  nouns,  wbose  roots,  stems  or  their  meaning  are  yet  a  mystery 
to  us  (-kin,  -xin  fomu  possessive  pronouns),  and  of  which  we  give  here  « 
short  aperqu : 

AdjeeCicee:      ;taton  (also;  j;atana)  green. 
ta^nn  uarm,  hot. 

Subttanlivei:  etchnan  day.  tan  lail. 

nit^utan  pap0)-.  helepuen /orMt,  tree. 

hepeian  beadi.  hopaxoa  fox. 

ya-tsojrgan  table-fork.  tr<5nuott  grait,  etc. 

natun  kill,  mountaiTi. 

Curiously  enough,  -en  also  stands  at  the  end  of  the  higher  cardinal  num- 
bers. Ihim  fifteen  upwards; 

koskuajiM,  koskuH-enj^^n,  sikba;fa1a-kita  klla-en  tieenty-hee. 

Tree  ai  wood  is  kve,  kue  and  the  ehadow  of  a  tree  is  sba;{e-i  kauvan  ; 
hepeian  is  be^i,  and  ta.riiS7-]omaii-hepaian  is  neek-eloth,  neekkerehief. 
From  this  we  may  conclude  that  -n  in  kautan  Is  the  sign  of  an  oblique 
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case,  the  poueuite,  and  that  htjptuan  eimplf  means  "on  the  neck,"  or 
"btloDging  to  tbe  neck,''  or  "of  Ihe  neck;"  tbeo  hepai.  hepel,  or  hep^a 
would  be  tbe  term  for  ntek. 

Cases.  By  a  Biinilar  analytical  process  ve  arrive  at  the  dIscoTer;  of  a 
few  other  case-suffixes.  Putting  togetlier  tlio  sentences  in  which  tbe  end- 
ings -ak  and  ok  are  found,  ne  get  tbe  following  : 

sliaya  jetso^anak  enubaba  I  am  not  in  tht  hoiue. 

shaya  yetso^tanak  on  be  /  teat  not  in  the  hovM. 

hGisho-olokya.fanokaT  What  do  ]/ou  eatl  What  do  pov  feed  ^*1 

j:nnajioke  vauva  to  die  ofpoieon. 

The  two  dret  sentences  ^ve  us  a  loeative  case  in  ak,  the  two  latter  an 
imtrumental  case  in  -ok. 

The  Yowel  -tt-  occurs  at  seTeral  places,  where  it  seems  to  be  a  case-suffix, 
but  is  not  yet  demonstrable  assucb.  If  a,rielpa,  for  instance,  which  means 
louree,  tpring-water,  is  composed  of  a^  leater  and  be-lepuen  thicket,  wood, 
tree,  (springs  are  otlen  found  near  thickets),  the  iuaerted  -u-  can  hardly 
be  anything  else  but  a  csse-saffls  or  a  panicle  of  relation;  secondly;  etai- 
jtono  to  tptak  is  composed  of  eta  to  come  and  j:on  a  man,  man  and  there- 
fore signifies  in  fact  "to  com«  to  a  man."  From  this  may  be  inferred, 
that  ■(-  and  -o-  (-u-)  are  both  panicles  of  relation. 

The  ending  -tA,  wliich  in  verbs  is  used  aa  a  sabeCitute  for  the  pronouns 
shaya  /and  shaibat  vis,  does  not  seem  to  be  used  as  a  cuse-aufflx,  but  Is 
found  Bomerimes  incorporated  In  tbe  midst  of  words,  as  in  nartchon-se-1oo 
fire-nuUeh,  ya-tch-^fenon  bread  (ya-  prefix,  yata  to  eat)-  As  a  flnal  sound 
we  find  it  in  words  like  : 

tagaab  tun,  from  ta^on  marin,  hot  (cf.  Aztec  tonatiuh  ittn,  from  tona  to 
be  hot}. 

nashish  terrapin,  se-ketlesb  tight. 

auvash  buffalo  cf.  au  deer.  uiiab-  in  :  mishbar  one. 

apinshos  common  fig,  houu-fig.  nosiSss  young. 

mitish  three.  h&  ash  many.    (See  :  prefix  th..) 

Having  discussed  the  more  imponant  features  of  T.  grammar  in  my  Ger- 
man publication.  I  shall  not  at  present  dwell  any  longer  upon  this  subject, 
but  pass  over  to  the  etymological  diasectlon  of  some  compound  words  and 
wind  up  with  some  ethnographical  remarks  of  general  interest. 

In  forming  compounds  of  two  subatanllves,  the  Tonka wa  language  places 
the  depending  after  the  governing  substantive,  ifan,  male  means  a-akon, 
in  compounds  akou;  it  occupies  the  first  place  in  akon-kv&lo,  the  man  of 
the  staffer  slick,  viz.:  tht  chief;  it  stands  second  in  such  terms,  as  desig- 
nate objects  for  personal  use,  instruments,  etc.,  f.i.  okopfck-;tdn  hat  (lit. 
hat  of  man).  Adjectives  not  used  as  predicates  seem  bound  to  stand  be- 
hind the  substantive  or  noun  they  qualify :  ax  '^X  bad  uater,  akon  vd^van 
UUU,  young  man,  boy. 

From  atche  to  i»e\  derive  tbe  following  terms  :  elchnan  day;  daylight, 
shining  and  seeing  being  Ideas  closely  connected  among*  themselves ; 
tagasb-aitchdtak  the  eatt,  lit.:  " lun-vhere-to  tee,"  the  direcUon  in  which 
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we  first  sec  llic  bud;  he-;atcboD  eye  gia»».  If  na-u^hod  moon  is  a  lerm 
formed  after  the  ''  ailehntak"  above,  equi Talent  lo  "rifliag, "  "  going-up '' 
(iia-aiteli6l !)  and  Co  the  Klamath  word  ka-ukd'^sh  mooa  (lit.  "  lAe  attend- 
ing one"),  It  muBt  also  be  derived  from  atche  to  tee. 

kite,  tree,  wood,  Hiek,  gave  origin  to  the  following  T.  words;  akon-krala 
■' tbe  man  of  the  stick,"  the  chieftain;  tso  t  n  etch -lek  van  toap,  viz.,  "ttiek 
to  wash  cloth  Ctso,t)  with;"  nlt.tutan-kTe  lead-pencil,  viz.,  "paper-stick;" 
nej-ou-kvalo  rifie,  gun,  viz.,  "shootiDgatick,"  probably  misspelt  for 
neslio-o-kvalo.  nesbuano  meaniag  to  ikoot.  ICkvuahen  bnrii  is  probably  de- 
rived from  tlie  same  word,  as  horns  frequently  bear  some  resemliUnc«  to 
pieces  of  wood  (instead  of  e-kvua-en  ?).  and  the  numeral  tix.  sikualo,  re- 
calls the  word  kvalu,  whicli  is  reduplicated  in  nine,  se-kueakueio. 

texon  rock,  ttone  reappears  in  ya-te;ron  rock,  ni-s-te^on  iee  (water-atone:) 
and  in  helepupn-io.tek /(»rw(,  thicket,  literuHy:  wood  of  the  hill.  This 
refers  lo  the  circumstance  that  in  the  southwest  forests  are  found  on  eleva- 
tions only,  wliilc  the  plains  remain  bare  of  any  woods. 

at£h  earth,  land  turns  up  in  etclio-j-anash  prairie-dog,  the  well-known 
burrowing  rodent  of  the  west,  apermopbilus  ludovicisnus,  forming  exten- 
sive underground  colonies. 

bo.r  cloth,  canrnie  is  the. etymon  of  many  terms  mentioned  above,  and  of; 
ye-tso.je-i-tsan  button,  tchot-tchapol  blanket,  tsaujt-yetsn.can  "canrat- 
houie,"  tentj  apparently  also  of:  niese-tso^-kanov  dry,  dried,  meaning 
perhaps  a  cloth  (t«o^)  dried  by  the  wind  or  the  fire.  Not  knowing  tbe 
original  aignillcation  otteox,  we  cannot  decide  if  tcbd^tno  to  ileep,  to  lie  it 
bed  is  derived  from  it  or  not, 

a-atchoke  rich  is  derived  from  ha-ash  tnuch,  many,  initial  A-  being  de- 
ciduous in  many  of  tbe  Indian  languages. 

au  deer,  auvash  buffalo,  akaii  fur-ikin,  nauval  robe,  animal-ikin  are  all 
derived  i^m  the  same  root  <iii. 

ycntart.  yindan  wind  forms  yentan-auvei  the  louth,  lit.  south-wind. 
Auvei,  hauei  is  »trong  and  the  "elrong-aind"  is  the  breeze  blowing  with 
Impiituosity  from  the  coast  of  the  Gulf  of  Mexico. 

keta  friend,  partner,  is  Identlc^ii  with  tlie  numeral  kila  tiea  and  simply 
means  "wo  two,"  or  "two  of  us."  Fromkita  tteo  are  formed  the  numer- 
als sl-kuit/our  and  se-ketiesh  eight. 

Coneluiion. 

The  confutation  of  errors,  whether  they  be  of  importance  or  not,  is 
always  attended  with  good  results,  and  if  we  can  profit  in  science  and 
knowledge  by  such  confutation,  we  should  not  lose  the  opporrunity.  It 
will  not  take  long  to  prove  with  linguistic  reasons,  that  tlie  supposed  affin- 
ity of  the  Tonkawas  with  the  Caddoes  does  not  exist. 

Words  and  syllables  in  Caddo  end  almost  exeluiirtely  in  vovelt;  words  of 
one  syllable  are  scarce,  almost  every  word  has  two  or  more  syllables  and 
in  dissyllabict  words  the  accent  rests  on  the  pcnultima.  Diphthongs  occur, 
bnt  are  often  recognized  with  difficulty,  owing  to  tbe  queer  method  of 
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transcribing  the  language ;  groupingaof  consonants  rarely  occur,  in  T. 
frequently.  One  limple  conionant  generally  licads  the  word  and  syllable  ; 
names  for  colors  begin  with  a-  or  o»-.  The  parts  of  the  ImniuD  frame 
mostly  terminate  in  -to,  -co,  -no,  -ton;  others  begin  with  oko-,  ojl-u;t-,whicb 
■would  not  be  altogether  disparate  from  the  T.  akon  man,  provided  it  has 
the  Bame  signification.  It  is  true  that  the  Caddo:  nisUe  moon,  arkiSio  eold, 
winter  bear  some  external  analogy  with  the  T.  naashod  moon  and  atso^ 
tool,  but  there  is  oflen  a  wide  difference  between  resemblance  and  real 
affinity.  I  have  given  elsewhere  a  collection  of  T.  words  resembling  to 
terms  of  the  surrounding  idioms,  which  might  be  augmented  indefinitely. 
Only  one  of  the  compared  languages  has  yielded  a  few  terras  resting 
probably  on  real  identity,  and  that  is  Attw.  We  find  T.  (ya-)  ^n  to  eat, 
ka  (-la)  mouth  a.nA  Aztec  (lla)  ka,  ka  (-mail);  T.  hauei,  auvei  great,  large, 
Azt.  vei,  huei ;  T.  a;i;  water  and  Azt.  atl.  If  these  coincidences,  which 
Tonkawa  has  in  common  with  many  SonorBi  languages,  are  increased 
by  others,  we  may  look  out  for  proofs  ol  old  connections  between  the 
two  ethnical  bodies:  connections  through  commerce,  expeditione,  emi- 
grations or  immigrations,  not  as  yet  through  ethnological  affinity.  Up  to 
this  day  a  Icinship  of  the  Tookawas  with  any  other  American  nation  or 
tribe  has  not  been  shown,  and  neither  Aztecs,  nor  Shoshones  or  Caddoes 
can  claim  it  on  linguistic  grounds.  A  taint  rcaemblancc  could  be  traced  in 
two  Caddo  terms  only  and  phonology  as  well  as  grammar  disagrees  in  most 
particulars  IVom  that  of  the  Tonkawaa. 

Note. — Remember  well,  that  the  x  used  here  has  nothing  to  do  wilh  the 
English  ar,  but  represents  the  harsh,  guttural  aspirate  kh  unknown  to  the 
Englisli  language. 


On  tht  Atmoipheret  of  the  Sun  and  Planeti. 

By  David  Trowbridge,  A.  M. 

Read  before  the  American  Pkilofophical  Society,  Notembir  3,  1876. 

There  are  two  cases  lo  be  considered  ;  in  the  first  place  we  may  suppose 
the  body  surrounded  with  an  almoaphcre,  to  be  so  hot  as  to  infiuence,  to  a 
considerable  extent,  the  density  of  the  circumambient  Suid  ;  and  in  the 
second  place  we  may  regard  the  planet  as  cold  like  the  earlh,  and  as  we 
suppose.  Mercury,  Yenus,  and  Mara.  I  shall  suppose  the  atmospheres 
composed  of  gases  which  are  subject  to  the  same  laws  as  terrestrial  gases. 

1.  Let  us  suppose  the  solar  or  planetary  body  to  be  a  sphere  of  radius  r. 
Also  let  z  be  the  hight  of  any  stratum  of  the  atmosphere  above  tbe  surface 
of  the  planet ;  p  the  density  of  that  stratum ;  Z  the  force  of  gravity  at  the 
hight  I ;  g  the  force  of  gravity  at  the  surface  of  tbe  planet ;  l\  the  density 
of  the  atmosphere  at  tbe  surface  of  the  planet ;  p  tbe  pressure  at  the  hight 
z  :  P  at  the  surbce  :  t,  the  temperature  above  32°  Fah.  at  the  surface,  and 
t  at  the  hight  z  ;  A  the  coefficient  of  expansion  ;  or  the  fhiction  expressing 
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the  inciewe  in  volamD  for  an  iocrease  In  temper&tnre  of  1°  Fah.,  bo  tb»l  S 
Vo  be  aoj  Yolume  at  the  temperature  of  82°,  it  will  become  ¥((!  +  '«  t,} 
=  V,  at  the  temperature  tg  above  83°;  and  at  the  tempeniture  t  above  82° 
the  Tolume  will  be 

/I  +  4  t  s 
V3a  +  At)  =  V,(j~p-j^__)  =V (1). 

Since  the  pressure  is  equal  to  the  weight,  we  have 

^^  =  p'(^(+tO'"' «'■ 

This  equation  applies  for  the  bight  z.    We  have 
V,  =  Jir  [(r  +  z)'  — r»l.  and  dV,  =  4T<r  +  a)*dz. (8). 


(r  +  z)'        ^'J-        '-(r+z)" 


<^1'      »  =  ?F4:t7' ("■ 

Hariotte's  Law  gives 

p=Z.p,      dp=  ^Ap (fl). 

If  we  substitute  these  values  in  (3),  and  make  the  second  member  nega- 
tive, since  p  decreases  as  z  increases,  we  shall  have 

7->'  =  -"«-p-(i|lw    ['  +  (f?l?]'^ <"• 

The  integral  of  this  gives 

Whenz  =  0,  /)  =  A.  andC  +  log.  Zi=4Egr'.  '  ..  "td 

p  ,     _,   A        r  '*'•*«  1 

''^  i =-'.-■■  p(aw['+^] '«■ 

Now  make 

P  E    <"■ 

then  ve  have  ' 

■"»«-^=-TTTi7['  +  T¥k-] '■"'■ 

Let  us  take  the  snrfece  of  the  earth  as  the  unit  of  surface,  the  tsdlus  of 
the  earth  as  a  linear  unit,  and  the  force  of  gravity  at  the  earth's  sar&ce  a* 
the  unit  of  gravity. 

2.  Let  D'  be  the  density  of  mercuiy  at  the  temperature  of  88°,  and  D" 
its  density  at  t,  above  33°  ;  then,  if  X'  be  the  coeffldeut  of  expansion  tot 
a  volume  of  mercury, 

D'  =  (l  +  ;'t,)D" (11). 

Let  h'  be  the  bight  of  a  column  of  mercury  on  the  unit  of  surface,  and 
at  the  temperature  of  83°,  that  will  Just  balance  a  column  of  atmosphers 
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on  the  same  Borfeee,  h"  the  hlght  of  «  colamn  of  mercnry  on  the  unit  of 
aorface  on  a  planet,  at  the  tempemtare  tg  above  9iP  ;  then  the  niaaa  of  the 
flrst  column  will  be  4i;h'D'  very  nearly  since  h'  ia  about  80  inches,  and  the 
weight  will  also  be  4^h'D',  and  tbla  will  be  equnl  to  F,  the  pressure  on 
the  Qoit  of  surface  on  the  earth.     Hence 

Po=4irb'D' (12). 

The  maas  of  the  second  column  will  be 

'""■"■■  =  ^  '■'"■■ 

4nh"gD' 
and  the  weight  will  be  — — ^^ ,  which  is  equal  lo  the  pleasure  P  on  the 

unit  of  surface.    Hence 

P  =    ■'"""g"'      (14). 

1  +  i'h 
Bo  long  as  the  temperature  ia  constant  the  deudtj  is  proportional  to  the 

pressure  ;  or  Pj  :  P  :  :  Ae  ^  p  °  ;  and  under  different  circumstances  of 
temperature  the  density  is  inversely  as  the  volume  for  the  same  mass,  so 
that  for  the  temperature  t,  above  83°,  the  density  just  found  will  become 

(1 4-  Jt  iP""'  *°^  ''"'*  must  represent  the  actual  denaity  A  *t  the  surBice  of 
the  planet.    Hence 

__       A.         _P    _        4Bh"gD'  Ao Aagb" 

^-(.\+  ito>-   P.  -   4^h'D'(l+i'tj'  a+^t«)  "  li'(l+^'t,)  (1+it.) 

(15). 
3.  Let  m  be  the  mass  of  any  one  of  (be  planets,  that  nf  the  Earth  being 
1,  A  tbemaasof  the  Earth'satmoaphere,  and  KAm  that  of  the  planet's,  then 
A  =  4nh'D' (16)  ; 

and  KAm  =  .*"^"-—    (17); 

1  +  i% 

and  hence 

KAm         „.  ,   „      „  4>rh"D' 

-^  =  KAg  =  4;rKgh'D'  =    ^  ^  y^^  .  or 

h"  =  Kh'g  (1  +  J't,) ' (18). 

This  value  in  (15)  givea 

_A     =  _Kk!_  = P__    (1»). 

A.  1  +  ^'.         P.  (l  +  it„) 

Equation  (10)  is  independent  of  the  extent  of  enrface  on  wliich  the  at- 
mosphere preeaes,  aince  it  glvea  only  the  law  of  the  variation  of  density  of 
the  atmosphere  in  ascending  through  it.  R  la  therefore  a  linear  measure, 
and  on  the  Earth  it  has  been  found  fh>m  observations  to  be  2fl,  120  JI  Eng- 
lish t^t,  or  4.948  English  miles.  To  compare  thin  with  a  similar  quantity 
for  any  one  of  the  planets,  we  must  make  r  —  1  in  Eq.  (9),  and  we  shall 

4.R.  =  -^'~    -(SO).   4^gR'  =  -^-    (21). 
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in  which  Rj  =  4.B48  miles.     Theso  equations  gire 

t-=^- £•  =  •  +  "• ;™- 

In  Eq.  (10)  we  mDsl  thcrelore  subslituie  for  R  llie  value  R'  —    Jt    .  - , 

K 
whidi  givea 

Il.(l  +  i'JMc,g.  i-  =  _Bz[l+-i^] (23;. 

Equation  (23)  is  indepeadent  ot  K,  which  depends  on  the  mass  of  the 
planets'  atmosphere,  as  it  should  be  since  we  hsve  neglected  the  sltnicliTe 
inSuence  of  the  atmosphere.  This  Beetns  allowahle  since  Ihe  ninss  of  the 
Eartli'e  atmosphere  Is  but  a  small  Auction  of  tlie  mass  of  the  Earth, 

4.  Now  lut  t(,  =^  0  in  (23)  and  the  resulting  equatiou  will  apply  to  an  at- 
mosphere of  33°  Fah. 

Rolog.    -^-=-Si |24). 

To  make  some  application  of  these  formulas  we  shall  take  g  =  1  and 
A  =  3o.  and  since  N  log.  2  =  0.8031473  we  find  Zi  —  3.4307  miles  ;  and 
for  A  =  V*^  have  Zj  =  6.8594  miles,  and  so  on,  A  =  3'^,  giving  1,—  ni,. 

Now  let  us  suppose  g  =  1  and  At,  :=  1,  then,  ^^2p,  ^ 


_  Z'  +  2ra    ^j  z|=  — {r— 2z,)±  Jr' 


r+e 


+  W- 


We  must  reject  the  negative  value,  and  for  the  other  we  have 
2z? 
z'  =  2i|  ■\-~~^ — Tery  oeurlj-,    =   6.8649  miles. 

In  a  similar  manner  we  find  z'  =  13.7425,  or  z'  =  2z'  +   0.0127  miles. 
We  should  also  Hod  z'  =  8z',  very  nearly,  for  A  =  8^  ;  and  so  on. 
We  thus  see  thai  if  the  Earth  were  400°  Fall,  warmer  than  it  now  Is 

/since  it  is  found  that  i  =  \ ;  or  in  other  words,  if  ils  own  heat 

\  490   ' 

was  such  ns  lo  heat  the  air  in  contact  with  it  to  400<^  more  than  32^  (sup- 
posing it  to  he  33°  now),  and  to  vary  according  to  the  law  which  we  have 
supposed,  the  density  of  the  atmosphere  would  bo  one-halfwhat  it  is  at  the 
surface  at  the  hight  of  about  T  miles,  instead  of  3^  as  at  present :  and  one- 
fourlh  the  density  would  he  reached  at  about  14  miles,  and  so  on.  The 
hight  of  the  atmosphere  under  such  conditions  would  he  more  than  double 
what  it  now  is.  If  we  suppose  Ihe  density  at  the  surface  of  the  Earth  to 
be  about  a  million  times  as  great  as  at  the  surface  of  the  atmosphere,  or 
A  =  2™^,  we  shall  And  i  :=  130,  nearly,  under  the  conditions  of  high  tem- 
perature ;  while  in  the  other  case  It  will  be  but  69  miles. 

For  the  temperature  which  we  have  supposed  the  Earth  to  have,  Jt  would 
scarcely  give  out  any  light.  To  suppose  the  body  self-luminous,  it  will  be 
necessary  to  make  i,  about  twice  what  we  have  supposed.  We  shall  now 
make  an  application  of  our  formulte  to  the  planet  Jupiter,  and  since  that 
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planet  seams  to  be  brigliier,  or  to  give  oat  more  light  ilian  wliai  it  ruflectg 
from  tlie  Sun,  we  siiall  suppose  ;to  equnl  to  2.  Tbe  force  of  gravity  on  Ju- 
piter is  about  2.42  times  terrestrial  gravity  ;  and  if  we  make  some  allow- 
ance for  an  eitensive  Jovian  atmospUere  we  may  perliape  call  g  ^=  2.5. 
If  iliese  values  be  put  Id  Eq.  (23),  and  we  make  ^i  =  Zp,  we  eball  liave 
X'  +  3rz 
3.6Zi  =   '7Jr^~'    and  K  =  I.2z,  nearly,  =4.1156  miles. 

If  we  make  i,  =  0  we  aball  ilud  z  =  1.3718  miles,  or  about  one-lhlrd  of 
the  otbcr  value.  In  a  siniiiar  manner  we  shall  find  for  Ibe  relation  ^  ^  i,, 
z  =  8.2313  miles,  and  so  on. 

If  in  Equation  (10)  we  makeK  =  l,  and  /to  =  2,  weshatthave  ^—2% 
.  .(35)  very  nearly.  Thus  at  tUc  bight  of  about  4  miles  the  density  of  Ibe 
J<iviun  atmospbere  will,  upon  these  suptXBilioDS,  be  tlie  same  as  tiic  dcn- 
silf  of  Ibe  Earlb's  atmosphere  at  the  surface  of  tlie  Earth.  If  we  suppose, 
as  Mr.  It.  A.  Pmrlor  has  done,  Ibat  the  density  of  Jufiitt-r's  almi>s|ibere 
where  the  cloud-layers  exist,  is  one  fourth  of  the  density  of  tlie  Eaith's  at- 
mosphere at  the  Earth's  surface,  we  shall  have  z  for  that  case  about  12 
miles  instead  of  100  as  ho  supposes.  According  to  this  investigation,  Ihen, 
Jupiter's  almosptierc  at  bis  surface  is  eitlier  very  dense,  or  its  extent  is  not 
BO  great  as  Mr.  Proctor  imagines ;  or  bis  temperature  at  the  surface  is 
greater  than  lOOCP  Fah. 

We  may  perhaps  reasonably  assume  A  =^  ^p  on  Jupiter,  and  this  value 
will  give  tbe  hight  of  bis  atmosphere  about  206  miles ;  and  if  we  suppose 
£\  —  2"/,  we  shall  And  z  equal  to  aljout  82  miles. 

If  we  call  K  =  1.  1,  =  flSJO.  i>  —  ,,\a.  g  —  2i.  we  shall  Bnd,  by  Eq. 
(18>,  the  highlof  Ihebaromeleron  Jupiter  82 J  inches.  By  Equatinn  (10). 
we  find  upon  the  same  suppositions  that  the  pressure  to  tlic  square  iucii,  of 
Jupiter's  atmospbere  on  his  surface,  Is  equal  to  03J  pounds. 

If  we  Uke  for  Saturn  g  —  I.l,  /t,  ^  2,  A  —  3o,  we  shall  find  z  ~  fl.3:>37 
miles  ;  and  for  A  —  3«'p,  z  —  187  miles  ;  and  for  A  =  2",„  z  =  468  miles. 
If  we  takeK^l,  Eq.  1 10)  gives  ^  —  }  Ao- and  the  pressure  to  the  square 
inch  equals  18  pounds.  The  hight  of  the  barometer  by  Eq.  (18)  e<iuala  30 
inches. 

To  make  some  application  to  tlie  Sun,  I  sliali  assume  Jt,  =:  49.  w!.ich 
will  give  a  temperature  of  the  Sun's  surface  sufflciently  high  to  cnrres[)ond 
witii  our  knowledge  of  tlie  subject.  We  alBi>  liave  g  equal  to  27.2  ;  and  if 
A  =  2/1  we  find  z  =  fl.304  miles.  If  we  suppose  A  =  3"**/,.  we  shall  have 
z  =  6304  miles  as  the  corresponding  hlglit  of  the  solar  atmosphere.  Wc 
also  And  A  ^^  1"'  Ao  ^•'T  nearly.  If  K  ^=  1;  and  the  pressure  to  the  stjunre 
inch  is  about  IIOOO  pounds.  The  higlit  of  the  barometer  would  l>e  234.0 
feet. 

In  these  applications  we  have  assumed  K  =^  1  which  supposes  tbe  mass 
of  tbe  atmosphere  proportional  to  the  mass  of  the  planet  which  it  surrounds. 
In  the  absence  of  all  real  knowledge  on  tbe  subject  we  may  as  well  make 
that  assumption  as  any.     The  probability  is  that  this  supposition  is  an  ap- 
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proximntion  to  the  truth.    Equation  (23)  Is  Independent  of  any  supposition 
In  relation  to  this  matter. 

5.  In  the  fi)llowing  table  I  liave  arranged  the  rarious  eletnenis  of  the 
planetary  aLmospherea,  which  have  been  the  subject  of  the  foregoing  inves- 
tigation, on  the  supposition  that  K  ^  I,  and  t,  =:  0. 


Plaant. 

Value  or  z 
for  A  ^  3/., 

Density 

Pressure  at 
sq.iu.mlba. 

HIjht  of 
In  Inches. 

Hlghtorthe 

l^Mfier* 

Mercury 

Venus 

Eartb 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 

7.40 
8.92 
S.48 
1181 
1.42 
3.12 
8.20 
4.36 

0.214 
0.785 
1.000 
0.093 
6.856 
1.210 
0.530 
0.615 

3.21 
11.47 

15.00 

B7;84 
18.11 
7.95 
9.22 

13.0 
26.2 
30.0 
9.1 
72.8 
83.0 
21.8 
28.5 

719 
S93 
S43 
1095 
146 
813 
615 
436 

The  last  column  of  this  table,  or  that  whicb  gives  ibe  higbt  of  the  ^■ 
mosphere.  is  based  upon  the  supposition  that  the  exterior  limits  of  the  plan- 
etary atmosphere  have  the  same  density  forati,  and  that  the  Earth's  atmoa- 
phere  lias  a  bight  of  843  miies.  It  is  not  a  little  curious  at  first  sight  that 
Jupiter's  atmosphere  should  be  the  least  extensive  in  bight,  while  Mars'sis 
the  most  eiteoaive  ;  but  this  is  due  to  the  great  attractive  influence  of  the 
one,  and  tbe  smallnessof  tbesame  element  in  the  otbar.  Though  this  ta- 
ble is  based  on  an  uncertain  hypotliesis,  yet  it  seems  to  me  that  it  is  con. 
siderably  Instructive.  Besides,  the  preceding  theory  will  serve  to  lest 
some  of  tbe  hypotheses  which  are  ofiurcd  to  account  for  tbe  aurfiice  appear- 
ances of  Jupiter. 

Tbe  peculiar  Sguro  which  Sir  William  Herechel  found  Saturn  to  present,  . 
which  Bessel  and  others  could  not  discover,  and  which  Airy  could  not  ex- 
plain upon  Ibe  theory  of  gravitation,  is  accounted  for  without  difficulty  by 
the  currents  in  bis  atmosphere,  as  will  be  seen  by  consulting  Wm.  Fer- 
rel's  Treatiae  on  the  Motion  of  Flvtdt  relative  to  the  Barth't  Surfard, 
Alt.  IS,  Fig.  1,  Vol.  I,  Math.  Montklg;  and  if  Jupiier's  atmosphere  were 
Bufflciently  extensive  be  ought  to  present  a  similar  figure. 

WaUrbargh,  N.  T.,  Oeto6er  19,  1876. 

NOTE. 

Since  the  above  was  written  I  have  seen  a  report  of  Prof  8.  P.  Langley'i 
experiments  to  determine  the  tempteralnre  of  the  solar  surface.  PhysidUi 
have  heretofore  differed  considerably  in  their  estimates  of  the  Sun's  tem- 
perature, Seccbi  putting  it  as  high  as  18  millions  of  degrees  Fab.,  St.  Cbira 
Deville  and  others,  between  3,000O  and  20.000^.  Prof.  Langley's  r«8ult 
favors  tbe  higher  number.  For  convenience  of  calculation  let  us  assome 
the  solar  temperature  equal  to  9,800,032^  Fah.,  eo  that  X^  —  30,000. 

Now  let  K=  1,  then  we  find,  by  Equation  (19),  A  =:  0.0869/\>, ;  or  tbe 
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deQBity  of  the  solar  atmmplier«  at  the  Burbce  of  the  Sun,  Is  but  little  more 
th&u  one-half  the  denBitj'  of  hydrogen  M  the  surface  of  the  Earth,  and  at  k 
temperature  of  6(PFah.  The  preastire  on  a  square  inch  of  surface,  is  about 
11,000  pounds  Avoir.  In  the  case  of  the  Eanh  the  density  of  Ibe  atmoa- 
phere  at  the  surface  of  the  Earth,  is  to  the  density  at  the  surface  of  the  at- 
moephere,  at  least  as  great  3'°':  1.  If  we  assume  the  same  ratio  to  hold 
for  the  Sun's  atmospheie,  Eq.  (33)  will  give  as  for  the  bight  of  the  solar 
atmoaphere,  426,000  miles,  or  about  the  radius  of  the  Sun.  If  we  make  tg 
1=  0,  we  shall  find  the  hlght  of  the  atmosphere,  with  the  same  ratio  of  den- 
sities, about  ISj  miles ;  the  density  at  the  Bun's  surface  about  740  times 
tfaat  of  the  Earth's  atmosphere  at  the  snrface  of  the  Earth,  or  nearly  equal 
to  the  mean  density  of  the  Sun.  It  will  be  noticed  that  in  the  case  of  high 
temperature,  if  we  assume  ir=  10  (a  very  improbable  value,  it  being  too 
large),  we  still  hove  A  =  0.869,A«.  which  gives  a  rare  atmosphere.  The 
followiug  table  will  give  the  density  at  different  bights  above  the  Son's 


Relative  Dansltj. 

A.=  l- 

0 

0,08609 

2586 

0.01840 

15104 

0.00924 

7702 

0.00462 

loaso 

0.00281 

13000 

0.00116 

16663 

0.00058 

it 

18408 

0.00029 

21862 

0.00014 

These  numbera  will  help  uh  to  e.iplain  the  rapid  movements  which  Prof 
C.  A.  Yonng  and  others  have  noticed  in  the  solar  atmosphere.  If  leases 
are  pent  up  beneath  the  solar  surface,  but  finally  escape  with  great  force, 
the  rare  atmcaphere  of  the  sun  would  not  retard  the  motion  like  a  dense 
one.  The  less  rapid  motion  may  be  due  to  difference  of  specific  gravity. 
The  density  of  the  hydrogcD  clouds  can  be  calculated  from  the  formula 
which  have  been  given  in  the  text  D.  T. 

November  34.  ISTS. 

[^Minutes  continued  from  page  292.] 
The  minutes  of  the  last  meeting  of  the  Board  of  Officers 
and  Members  in  Council  were  read,  and  the  recommenda- 
tions of  the  Board  were  acted  upon  as  follows: 

A  committee  of  five,  to  be  appointed  by  the  Chairman, 
after  consultation,  was,  on  motion  of  Mr.  Price,  ordered,  who 
should  accept  Mr.  Wooten's  invitation,  and  examine  his  an- 
thracite slack  fires  at  Reading,  or  elsewhere  along  the  line 
of  the  Reading  Railroad. 

PBOC.  AMER.  PULOs.  BOC.  zvi.  98.  3p 
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The  curators,  on  motion  of  Dr.  Cresson,  were  rcqueated  to 
inquire  of  the  Superintendent  of  the  United  States  Miut 
whether  it  were  practicable  to  arrange  for  the  safe  keeping 
and  public  exhibition  of  the  cabinet  of  coins  of  the  Society, 
in  the  Mint. 

Tlie  librarian,  was,  on  motion,  authorized  to  proceed  with 
the  printing  of  the  catalogue  of  the  library,  beginning  with 
division  VI ;  and  directed  to  report  to  the  Finance  commit- 
tee the  plan  and  cost  of  the  work.  The  Librarian  explained 
that  division  VI,  VII,  and  VIII,  would  make  a  volume 
nearly  as  large  as  that  of  division  I  to  V, already  published; 
and  that  division  VI  (Sociology,  Commerce,  Manufactures, 
War  and  Law)  is  ready  to  go  to  press,  every  title  having  been 
verihcd  by  reference  to  book  or  pamphlet.  The  other  divi- 
sions (VII,  Language,  Belle  Lettres,  Fine  Arts,  Ethics,  Meta- 
physics, Philanthropy  and  Religion ;  and  VIII,  Biography 
and  Newspapers)  will  be  ready  tor  the  press  by  the  time  div- 
ision VI  is  printed.  The  press  work  must  attend  on  a  careful 
proof  loading,  and  be  tlierefore  slow.  The  whole  cannot  be 
tinished  in  less  than  eighteen  months. 

Pending  nominations  809,  810,  811,  812  were  read. 

The  name  of  Dr.  James  Gibbons  Hunt  was  ordered  to  be 
taken  from  the  roll  of  members,  at  his  request. 

Judge  I.  I.  Hare's  resignation  on  account  of  his  inability 
to  attend  any  meeting  of  the  Society,  was  accepted. 

Mr.  Fmley  reported  the  receiiit  of  the  quarterly  interest  of 
the  Michaux  Legaoy,  due  Oct.  Ist  ult.,  $145.43,  and  its  [lay- 
ment  to  the  Treasurer. 

Mr,  Price  offered  the  following  resolution,  which  was  dis- 
cussed and  passed : 

Jlesolveii,  That  tliis  Society  consents  that,  after  providing 
/or  the  Michaux  grove  of  oaks,  and  for  cultivation  of  other 
oaks  in  the  park  nursery,  as  pi-ovided  by  the  resolutions  of 
the  Fairmount  Park  commissioners  of  March  12  (17?|th, 
187Q,  and  agreed  to  by  the  society  on  the  18th  of  March, 
1870,  the  residue  of  the  income  of  the  Michaux  legacy  paid 
over  to  the  Park  commission  may  be  applied   to   the  pur- 
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purchase  of  other  trees ;  and  such  other  trees  as  well  as  oaks 
may  be  distributed  not  only  to  other  parks,  bat  to  city 
squares,  and  in  exchange  with  other  public  nurseries,  and 
towards  planting  the  grounds  of  institutions  of  learning  and 
charity,  to  any  extent  that  will  not  impair  the  primary  pur- 
pose of  said  agreement  of  March,  1870. 
And  the  meeting  was  adjourned. 


Slated  Meeting,  Dec.  Isi,  1876. 

Present,  13  members. 

Mr.  Eli  K.  Price,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  So- 
cieties at  Gottingen  July  15,  (Proc.  Vol.  XIV)  and  Emden 
(94),  and  the  Smithsonian  Institution,  July  22d  (97). 

A  letter  of  envoy  was  received  from  the  Society  at  Emden. 

Donations  for  the  Library  were  reported  from  tho  Acade- 
mies and  Societies  at  St.  Petersburg,  Berlin,  Moscow,  Emden, 
St.  Gallen,  Cherbourg,  and  Rotterdam ;  the  Revue  Politique, 
and  London  Nature ;  the  Royal  Astronomical,  Geographical 
and  Zoological  Societies  ;  the  Museums  at  Cambridge,  and 
Albany;  New  York  State  Library;  Poughkeepeie  Society  of 
Natural  Science;  Professor  E.  D.  Coite;  and  the  Brazilian 
Centennial  Commissioners; 

On  the  report  of  the  curator  present  of  an  interview  with 
tWe  superintendent  of  the  mint,  it  was  resolved  that  the  re- 
port be  adopted  and  the  curators  be  requested  to  take  such 
further  measures  as  may  be  necessary  for  the  placing  of  the 
Society's  collection  of  coins  under  the  care  of  the  officers  of 
the  United  States  Mint. 

Professor  Hart  read  a  jiaper  entitled,  "  The  Fairy  Folk,  or 
Fairy  Lore  of  Spencer  and  Shakespeare,"  giving  the  romance 
or  latin  origin  of  the  words  fairy,  Ac,  in  contrast  with  the  teu- 
tonic origin  of  the  words  elf,  &c.,  assigning  dift'erent  char- 
acters to  this  species  of  imaginary  creatures,  support- 
ing the  distinction  by  numerous  quotations,  and  the  recital 
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of  nameroae  typical  legends.  He  defended  his  theory  that 
Shakespeare's  fairy  lore  was  taken  wholly  from  the  life  of 
the  english  people  and  was  oesentially  and  wholly  teutonic, 
while  Spencer's  fairy  characters  represented  the  soathem  or 
romantic  ideas  of  the  world  of  enchantment. 

The  Annual  Report  of  the  Treasurer  was  read. 

Pending  nominations,  Noe.  809  to  812,  and  new  nomina- 
tions, Nos.  813  to  822,  were  read. 

On  motion  of  Mr.  Briggs,  it  waa  resolved  that  the  words, 
"  and  report  to  the  Society,  on  the  originality  of  the  proceae 
of  Mr.  Wooten,  and  whether  it  is  deserving  of  the  premium 
of  $500  offered  by  the  Society  (Nov.  16th,  1866,)  for  the 
utilization  of  Anthracite  Coal  Slack,"  be  added  to  the  reso- 
lution passed  at  the  last  meeting  to  give  it  effect. 

And  the  meeting  was  adjourned. 


Slaietl  Meeting,  December  15(A,  1876. 

Present,  15  members. 

Secretary,  Professor  Kbxball,  in  the  Chair. 

Mr.  Frank  Thompson,  a  newly  elected  member,  was  intro- 
duced to  the  presiding  officer,  and  took  his  seat. 

A  phot<^raph  of  Professor  Alfred  M.  Mayer  was  received 
for  the  album,  in  a  letter  dated  Stevens  Institute,  Hoboken, 
Dec.  11th,  1876. 

The  resignation  of  Mr.  0.  E.  Smith  was  received  by  letter 
dated  Dec.  9th,  1876,  and  on  motion  accepted. 

The  resignation  of  Dr.  F.  G.  Smith  was  received  through 
the  Treasurer,  and  on  motion  accepted. 

Letters  acknowledging  the  reception  of  publications  of  the 
Society  were  received  from  Prof.  Owen,  dated  British  Mu- 
seum. Nov.  24th  (97) ;  the  London  Statistical  Society,  Som- 
erset House  Terrace,  Kings  College  Entrance,  Strand,  W.  C., 
Nov.  28th  (97);  the  Victoria  Institute,  Adelphi  Terrace, 
Strand,  W.  C,  Nov.  23  (97);  and  the  Society  of  Antiqua- 
ries, Burlington  House,  Piccadilly,  London,  W.  Nov,  22d, 
(97). 
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A  letter  of  envoy  was  received  from  the  Meteorological 
Office,  LondoD,  Nov.  1876. 

.  DonatioDa  for  the  Library  were  received  from  the  Vereiu 
fiir  Kunst  at  Ulm ;  Geographical  Society  and  Eevue  Poli- 
tique, Paris;  Meteorological  Committee  and  London  Kature; 
Canadian  ^N'atoralist ;  Vermont  Historical  Society;  Boston 
Natural  History  Society;  E.  L.  Be  Forrest  and  Silliman's 
Journal;  Editors  of  the  Sanatarian, and  American  Chemist, 
New  York ;  Penn  Monthly ;  American  Journal  of  Phar- 
macy and  Medical  News  ;  and  Bureau  of  Education  at  Wash- 
ington. 

A  letter  being  read  from  tbeDeputySecretary  of  the  Com- 
monwealth, dated  Bellefonte,  Pa.  Dec.  2d,  1876,  asking  per- 
miaaion  to  copy  the  MSS.  journal  of  Colonel  Bard  in  1756, 
at  Fort  Augusta,  in  the  library  of  the  Society,  for  publica- 
tion in  the  new  series  of  Archives  of  Pennsylvania,  which 
was  granted.  > 

Mr.  Walter  made  a  communication  to  the  Society  upon 
the  erroneous  nature  of  certain  statements  respecting  the 
foundations  of  the  great  tower  ot  the  Public  Buildings  at 
the  corner  of  Broad  and  Market  Streets. 

Mr.  Walter  cklled  Ihe  attention  of  the  Sodety  to  •ome  remaifcs  which 
were  made  at  the  Stated  Meeting  held  January  21,  18T6,  in  which  the 
foundations  of  the  Tower  of  the  New  Public  Buildtnga  were  referred  to  in 
amannercalcnlatedloleod  lo  erroneons  Impremions,  and  to  shake  the  pa1>. 
lie  cnnfldence  In  that  great  work. 

The  remarks  alluded  to  are  found  on  page  181,  Vol.  zrl,  No.  97,  of  the 
Proceedings,  and  are  as  followa  :  "Mr.  Blodget  recounted  the  experience 
of  those  who  laid  the  foundation  of  the  Hasonlc  Temple,  Broad  and  Filbert, 
where  two  gravels  were  found  separated  by  three  feet  of  quicksand,  which 
required  two  powerful  steam  pumps  6"  and  8"  working  night  and  day. 
The  top  of  the  quicksand  layer  was  accidentally  nncoTered  at  the  comer  of 
the  lot  40  feet  deep,  and  this  obliged  the  plan  for  laying  the  foundation  to 
be  entirely  changed,  at  an  expense  of  say  $80,000. 

'-The  great  Tower  of  the  Public  Bulldi^g^  opposite  to  the  Masonic 
Temple,  has  its  foundation  laid  in  the  upper  gravel,  and  there  is  a  pos- 
sibility of  future  disaster  from  the  subjacent  quicksand." 

Mr.  Walter  stated  that  the  foundaitons  of  the  tower  o(  the  Masonic 
Temple  were  laid  in  what  was  formerly  a  ravine,  as  the  dip  of  the  strata 
nnderlylng  the  Penn  Square  site  clearly  indicates,  so  that  the  vertical  sec- 
tion of  the  excavations  for  the  towen  of  the  Temple  will  be  found  to  be 
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very  different  from  that  of  the  excavationa  for  the  tower  of  the  Public 
Buildings,  and  can  in  no  wise  be  at.'Cepted  as  an  iodication  of  a  want  of 
stability  in  the  underlying  strala  of  the  latter  structure.  He  remarked  thftt 
be  obtained  ttota  Mr.  Wiudrim,  the  Architect  of  the  Temple,  a  memorandum 
of  the  thickness  and  character  of  the  several  strntA  through  which  the  ex- 
cavation passed,  in  reaching  the  foundation  of  the  Tower,  and  which  does 
not  agree,  in  any  particular,  with  the  statement  recorded  in  the  proceed- 
ings of  the  Society. 

According  to  Hr.  Windrim,  tbe  first,  or  upper  Etratum  was  10  feet  in 
thickness,  consisting  of  a  sand;  loam,  resting  on  a  clay  bed  of  5  feet  deep, 
underlying  which  occurred  a  stratum  of  sandy  loam  12  feet  thick  ;  at  about 
3  feet  from  the  bottom  of  this,  or  26  feet  below  the  street  curb,  the  loam 
was  permeated  with  water,  supposed  to  have  percolated  through  the  ground 
when  tlie  adjacent  squares  were  open.  The  next  10  feet  consisted  of  strati- 
fied gravel,  at  tbe  bottom  of  which  it  became  bard,  and  at  tbe  depth  of  1 
foot  more,  being  38  feet  below  the  street  curb,  the  foundations  were  l^d  in 
a  substratum  of  liard,  compact  gravel. 

Mr.  Walter  remarked  that  he  considers  it  proper  thus  to  refer  to  the 
foundations  of  the  tower  of  the  Masonic  Temple,  as  the  statement  in  the 
Society's  proceedings  deduces  from  what  is  there  erroneously  said  respect- 
ing the  Masonic  structure,  that  there  existed  a  possibility  of  future  disaster 
to  the  great  tower  of  the  Public  Buildings.  Such  an  inference  is  not  only 
unfair  and  unjust,  but  it  is  damaging  to  public  confidence  In  a  great  public 
work,  and  liigLly  detrimental  to  the  professional  reputation  of  its  arcbi- 
tect. 

The  error  of  such  an  Inference  cannot  fail  to  be  apparent  in  view  of  the 
actual  geological  formation  of  the  strata  in  which  it  is  founded,  and  the 
manner  of  its  founding.  It  is  altogether  a  mistake  to  suppose  that  this  great 
tower  has  its  foundatii^ns  "  laid  in  the  upper  gravel."  The  facts  are  that 
in  digging  tbe  foundation  In  question  tbe  first  stratum  passed  through  was 
the  ordinary  sandy  loam,  under  which  occurs  a  clay  bed  varying  from  4  to 
6  feet  in  thickness ;  then  follows  a  stratum  of  gravel,  and  below  that  one  of 
gaudy  loam  stratified  with  gravel  and  permeated  with  water  from  the  sur- 
face drainage,  producing  what  is  Bomelimes  called  quicksand  ;  underlying 
this  the  hard  gravel  comrnenccs,  and  continues  increasing  in  density  as  it 
increases  in  depth,  until  it  assumes  the  character  of  "  wat«r  gravel,"  from 
which  rises  tbe  natural  flow  which  supplies  our  wells.  This  stratum  is 
some  10  feet  in  thickness,  and  in  tbis  tbe  Tower  of  the  Public  Buildings  is 
founded.  Af\er  the  excavation  had  been  made,  and  prepared  to  receive 
the  structure,  a  well  was  dug  in  tbe  centre  for  tbe  purpose  of  ascertaining 
tbe  nature  of  tbe  underlying  soil,  when  it  was  found  to  consist  of  hard 
gravel,  solid  and  compact  throughout.  This  heavy  etratum  of  gravel 
tbroughwhlch  the  natural  spring  water  percolates,  being  considered  by  ar- 
chitects OS  tbe  best  possible  foundation  for  a  heavy  structure,  rock  alone 
excepted. 

Mr.  Walter  further  stated  that  the  foundation  of  this  great  Tower  U  M 
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feet  square,  fuid  8  fcut  6  loclies  deep,  conUlDJng  about  78,000  cubic  feet, 
coDBiflling  of  ODO  entire  masa  of  solid  concrete,  covering  tlie  whole  space, 
and  pressing  equally  upon  Its  graTet  bed,  with  wbich  it  in  Bome  measure 
necessarily  umalganiales  ;  and  that  la  view  of  these  facts,  and  of  all  the 
skill,  care,  and  foresight  that  have  been  exercised  in  founding  this,  Ihe 
greatest  lower  of  the  world,  we  need  be  under  no  apprebeneiou  of  "the 
possibilitj  nf  Tulure  disaster"  to  the  structare. 

Mr.  E.  K.  Price,  as  Chairman  of  the  Committee  on  the 
application  of  one-half  of  the  income  from  the  Michaux 
Legacy  to  botanical  purposea,  made  a  report  on  the  Michaux 
and  Cresson  Trusts. 

On  motion  it  was:  Resolved,  that  five  hundred  extra 
copies  of  the  Report  be  printj^d  for  circulation  and  future  use 
in  the  execution  of  the  Trusta  of  the  Cresson  and  Michaux 
Trusts. 

Mr.  Lesley  read  a  paragraph  from  a  recent  private  letter 
of  M.  Leo  Lesquereux  respecting  new  discoveries  in  the 
Carboniferous  Flora  of  North  America. 

Mr,  Lesley  communicated  a  collection  of  Oil-well  records 
made  by  Mr.  J.  F.  Carll,  Assistant  on  the  Geological  Survey 
of  Pennsylvania,  in  charge  of  the  survey  in  the  Oil  Regions 
of  the  State,  with  remarks  on  their  value  to  men  abroad  and 
at  home. 

Professor  Chase  called  attention  to  the  Swedish  statistics 
of  color  blindness. 

Mr.  Thompson  described  the  investigations  carried  on  at 
the  shops  at  Altoona  by  the  Pennsylvania  Railroad  Com- 
pany, into- the  values  of  various  signal  lights  and  their  pos- 
sibk'  combinations;  and  stated  that  in  the  experiences  of 
that  company  not  a  single  instance  had  been  found  among  the 
employes  of  such  color  blindness  as  practically  incapacitates 
an  employe  from  using  the  series  of  four  colors,  white,  green, 
red,  and  blue,  to  which  signal  lights  are  confined. 

The  report  of  the  Finance  Committee  was  read. 

The  annual  appropriations  for  the  ensuing  year  recom- 
mended in  the  report  were,  on  motion,  ordered. 

Pending  nominations,  Nos.  809  to  822,  and  new  nomina- 
tions, 823  to  829,  were  read. 

And  the  meeting  was  adjourned. 
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The  Michaux  Tkees. 

{Rtport  of  Committte  read  brfere  th»  American  Philotctphieal  Socutif, 

Dtccmber  18,  1876.) 

To  THB  Amkricak  Pkilosofhical  Societt  add  to  tbe  Faibhoout 

Pabk  CoKUiseionERS : 

The  Chainnaa  of  the  Committee  OD  tbe  Hlcbftux  Fund  of  the  uid  Sodclj, 
and  o(  the  Committee  on  Trees  and  NureerleH  of  tlie  latter,  respectnillj 

That  he  regards  this  year,  1876,  as  aa  en,  fiom  which  will  dbte  a  large 
advancement  in  the  matters  under  the  care  of  said  Committees.  Before  it 
began  very  ralusble  importations  of  the  rarest  oaks  had  been  made  and 
planted  in  the  Park  Nursery,  ttom  which  the  first  transplantations  have 
lately  been  made  into  the  Park  grounds,  and  a  few  of  them  have  been 
ordered  into  the  Camput  of  the  University  of  Pennsylvania  this  lall. 
Some  planting  out  of  the  various  trees  in  the  Nursery  had  been  made  In  ths 
Park  along  the  few  avenues  opened,  and  1639  trees  have  been  planted  over 
the  space  occupied  for  the  Centennial  International  Exhibition.  The 
formation  of  the  grounds  within  that  space  by  the  Board  of  Finance  of  the 
KihlbitiOD  and  the  planting  therein  are  an  iavaluable  acqulslUim  to  the 
Fairmount  Park,  as  open  waste  field*  have  thereby  been  converted  into 
beautiful  gardens,  with  avenues,  walks  and  founiaina.  It  la  true,  that  the 
garden  of  the  Horticultural  Hall  was,  to  a  large  extent,  planted  with  trees 
and  flowers  by  Foreign  and  American  exhibitors.  Jamea  Vellch  &  Sons, 
of  King's  Road,  Chelsea,  S.  W.,  near  London,  presented  to  the  Park  Com- 
missioners their  valuable  collection  of  trees  and  plants,  consisting  chiefly 
ot  Rhododendrons. 

The  American  exhibitors  who  had  collected  and  planted  in  the  garden 
of  UorticnUural  Hall  a  rare  variety  of  trees  and  ligneous  plants  were 
Thomas  Meehan,  of  Oermautown  ;  Hoopes,  Brother  &  Thomas,  of  West 
Cheater,  Pa.;  3.  B.  Parsons  &  Sons,  and  R.  B.  Paraon  &  Co.,  of  Flushing, 
N.  Y.  1  Miller  &  Hayes,  of  Mount  Airy,  Philadelphia ;  Mahlon  Hoon,  of 
Horriaville,  Pa. ;  aitd  Robert  Buiat,  of  Philadelphia.  They  were  actuated 
by  a  liberal  desire  that  their  collecttona  ahould  remain  In  the  Park,  and 
oBered  them  at  prices  which  they  esteemed  little  over  half  the  cost  to 
them.  It  was  an  object  to  the  Commissioners  to  secure  these  permanently 
for  our  Park,  to  be  transplanted  aq  thinning  out  shall  be  required  for  their 
healthy  growth,  and  they  have  been  secured  by  purchase. 

The  reeourcea  for  this  purchase  should  be  here  stated.    They  were  at 
follows : 
The  city'a  aiiproprtation,  by  the  Park  Commission  applied  for 

Nurseriea  in  1876 11,600  00 

Accumulated  Inierest  on  Elliott  C reason's  Legacy 8,000  00 

"  AndrS  P.  Michaux's  Legacy, 4U  BO 

Contributions  by  the  following  persons  of  |I0O  each,  to  wit : 

William  L.  Schaffer,  Qeorge  0.  Thomas.  Charles  H.  Rogers, 
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SamDel  Jeanes,  Joseph  Joanes.  Juahua  T.  Jeaoea,  luac  F. 

Baker.  Ell  K.  Price WOO  00 

Mosea  Brown  andJ.  C.  Stmwbridge,  each  tSO 100  00 

Tojetber $5,814  «0 

As  the  legacies  of  Elliott  Cresson  and  Andt^  F.  Michaux  arc  enduring 
fnnds  Tor  plaDting  In  the  Fsirmount  Park  and  elsewhere,  it  is  proper  here 
to  show  what  are  tike  trusts  of  those  wills,  and  what  are  the  obligations  to 
ttie  public  iacnrred  by  the  Park  CommlHsion  in  executing  the  agency  com- 
rnitled  u>  them. 

ELUOTT  CRBSaON'S  LEOACT. 

Eiiioit  Creason,  by  his  last  will  and  testament,  made  in  18ST.  provided 
as  follow  a  : 

"  I  gire  and  bequeath  to  the  Mayor  and  commuoity  of  Philadelphia  the 
sum  of  90,000,  in  trust,  as  a  perpetual  fund,  tlie  income  of  which  I  desire 
shall  be  annually,  forever,  expended  in  planting  and  renewing  shade  trees, 
especially  in  aitnations  now  exposing  my  fellow  citizens  to  the  heat  of  the 

An  ordinance  to  provide  for  the  Investment  of  the  principal  and  the 
application  of  the  income  of  the  Legacy  of  Xllliott  Creason,  Esq.,  to  the 
City  of  Philadelphia,  was  passed  June  10,  1859. 

"A   SCPPLSHBRT 

"  To  'An  Ordinance  to  providt  for  the  iiivtilmtnt  oj  tht  principal  and  th* 

application  of  thi  income  of  the  Legaey  of  Slliotl  Crttton,  B*q.,  to  tA« 

City  of  Philadelphia, '  approved  Jane  20,  1859. 

"Section  1.  The  Select  and  Common  Councils  of  the  City  of  Philadel- 
pbia'  do  ordain,  That  the  income  of  the  fund  bequeathed  to  the  City  of 
Philadeipliia  by  Elliott  Cresaon,  Esq.,  shall  be  expended  in  accordance 
with  his  will,  by  the  Commiasionera  of  the  Park,  constituted  punuant  to 
the  Act  of  Aasemblyt  approved  March  20,  1867." 

The  will  of  Andr^  Francois  Michaux,  of  Vawreal,  neai-  Poinioiso,  France, 
dated  the  4th  September,  1855. 

It  revokes  former  wills.    It  declares  aa  follows : 

"Wishing  to  recognize  the  services  and  good  reception  and  the  cordial 
hospitality  which  my  father  and  myself,  together  and  sepamteiy,  have  re- 
ceived during  our  long  and  often  perilous  travels,  in  all  the  extent  of  the 
Cnited  Slates ;  as  a  mark  of  my  lively  gralitude,  and  also  to  contribute  in 
that  country  to  the  extension  and  progress  of  agriculture,  and  more  espe- 
cially in  sylviculture  in  the  United  States;  I  give  and  bequeath  to  the  Ame- 
rican Philosophical  Society,  at  Philadelphia,  of  which  I  liave  the  honor  to 
be  a  member,  the  aum  of  twelve  thousand  dollars  lat  S.60  the  dollar,  04.800 
francs).  I  give  and  bequeath  to  the  Society  of  Agriculture  and  Art,  &c., 
in  the  State  of  Massachusetts,  Boston,  in  wbicli  I  have  the  honor  to  be  a 
member,  the  sum  of  eight  thousand  dollars  (at  5.10  the  dollar  is.  4S.S00) 
thess  two  sums  together  making  one  hundred  and  eight  thousand  francs, 
or  again  twenty  thousand  dollars.  I  give  and  bequeath  the  sole  owneralup 
ntoc.  AVER.  PHiLoa.  aoc.  zti.  98.  Sq 


■  Google 


PrloB,]  "i^  [Deo.  IS, 

to  these  two  above  said  Socii'tles,  and  the  usufruct  t«  my  aforesaid  wife  for 
her  life. " 

The    AmericAD  PbilosopUical  Society,   believing    tiiat  they  could   beM 
axecute  their  trust  as  to  half  the  Incurao  of  the  Michaux  Legacy  in  ilie 
Fairmount  Park,  made  the  following  arrangemeat  for  that  purpose  : 
■•  Offitt  of  the  Cammuiiontn  of  Fuirmovnl  Park,  2fo.   324  South  ^V** 

Street,  PhiladelpMa.  March  lith,  1870. 

"  At  a  meeting  of  the  Commissioners  of  the  Park,  held  this  day,  the  fol- 
lowing preamble  aiid  resolutloriB  were  adapted : 

"Vhtreat,  The  American  Philosophical  Society  has  made  a  common!- 
cation  to  this  commlgaton,  proposing  that  the  name  of  Andr£  Franfx>i9 
Hlchanz,  who  traveled  long  Id  this  countrj.  and  described  our  c»kt  sod 
forest  trees  in  a  work  of  great  meril  end  spleodor,  should  have  his  naiD«^ 
Mid  that  of  hit  fitther  (who  had,  by  like  travel  and  study  rendered  tervico 
to  science,)  honored  in  tbe  Fairmonnt  Park.  In  a  maiiner,  to  be  a  memorial 
U>  their  devotion  to  science,  and  to  promote  the  objects  which  had  occupied 
tbeirlivea.aDd  has  propoeed,  aflerthe  death  of  the  widow  of  AndrS  Francoit 
Uicbaux,  to  devote  the  interest  or  income  of  six  thousand  dollars  be- 
queathed by  him  to  said  Bodety,  to  be  expended  In  execution  of  the  trnit 
of  his  wilt  in  the  said  Park,  for  the  purpose  following;  therefore, 

"BMoked,  That  there  shall  be  a  grove  of  oaks  In  the  Fairmount  Park, 
forever,  to  bear  the  name  of 'The  MichanzQrove,'  in  which.  If  practicable, 
•hall  grow  two  oaks  of  every  kind  that  will  endure  the  climate. 

"Rtioleed,  That  any  surplus  of  revenue  received  by  the  cnmmissioo 
ttam  the  Michaux  Fund,  after  satisfying  the  requirements  of  the  preceding 
reaolutioD,  shnll  be  devoted  to  the  cultivation  of  oaks  of  every  variety  ca- 
pable of  cnltlvation  In  our  climate.  In  the  Park  nursery  ;  which  oaks,  to 
the  extent  of  two  of  each  kind  cultivated,  he  hereafter  distributed  to  other 
Public  Parks  in  the  United  States,  under  proper  regulations  to  be  herealter 
prescribed." 

Rtiolotd,  That  this  Society  do  agree  to  the  terms  contained  In  the  pre- 
amble and  reflolutions  of  the  Fairmount  Park  Coromissioners,  adopted  on 
the  latb  day  of  March,  1870,  in  the  expectation  and  confidence  that  the 
planting  of  the  Michaux  Qrove  of  Oaks  may  soon  be  commenced,  so  that 
the  Qrove  shall  early  become  one  of  theattractlonsof  tbe  Park."  Proceed- 
ings. Nov.  83,  p.  SIS. 

There  appearing  to  be  scope  for  a  more  extended  benefit  to  be  accom- 
plished within  the  intention  of  Mr.  Michaux,  the  powers  of  the  Park  Cnm- 
misBioa  were  extended  by  the  American  Philosophical  S.>cicly. 

At  a  meeting  of  the  American  Phlloaophlcal  Society,  November  17t1i. 
1876,  it  was 

BeMlsed,  That  this  Society  consents  that,  after  providing  for  the  Mi- 
chaux Orove  of  Oaks,  and  for  cultivation  of  other  oaks  in  tbe  Park  Nur- 
sery, as  provided  by  the  resolutions  of  the  Fairmount  Park  Commissioners, 
of  March  I3th.  1670,  and  agreed  to  by  this  Society  on  the  18th  of 
March,  1870,  the  residue  of  the  Income  of  the  Michaux   Legacy  paid 
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over  to  Mid  Park  Commission  may  be  applied  to  the  purchase  of  other 
trees  ;  and  tuch  other  trees  as  well  aa  oaks  may  be  distribu:ed  not  only  to 
other  Public  Parks  but  to  City  Squares,  and  in  exchanges  with  other  Pub- 
lic Nurseries,  and  in  planting  the  grounds  of  Institutions  of  LeaToiDg  and 
Charity,  to  any  extent  that  will  not  Impair  the  primary  purpos«8  of  s^d 
agreement  of  March,  1870. 

Id  respect  to  the  intention  of  Elliot  Cresson's  will,  to  wit,  "  in  planting 
and  renewing  shade  trees,  especially  in  sltuatlMiB  now  expneing  my  fellow 
dtizene  to  the  heat  of  the  sun, "  the  testator  is  to  be  taken  to  mean  the 
greatest  good  to  his  fellow  citizens  by  the  shade  of  trees,  and  that  would 
be  where  they  most  fVequent,  consistently  with  the  requirements  of  busi- 
ness. It  would  not  be  to  plnce  trees  Id  the  Ihtvnged  streets  where  such 
plantingswouldbeobstrucilTe  and  mask  all  basin  ess  signs  ;  but  would  prop- 
erly be  in  all  our  public  squares;  in  streets  where  peopleare  yetsofewaslo 
permit  the  growth  of  trees  without  unduly  obetructing  passengers ;  cer- 
tainly in  the  East  Park,  as  Hr.  Cresson  knew  it  -,  and  with  a  necessary  ex- 
pansion as  business  shall  extend,  to  driv^  away  such  planting,  and  to  follow 
the  growth  of  the  city,  as  the  dtizens  move  outward,  and  the  Parks  as  they 
shall  become  more  central  and  thronged.  Charities  are  to  be  execnted  as 
Dear  the  intention  as  reasonably  practicable  ;  Cily  and  Qirord  heirs, 
•  Wright's  Repe.  B  ;  and  follow  the  growth  and  needs  of  their  objects. 

The  Park  CommlsBlon  have  from  the  Michaux  legacy  made  ImportatloDs 
that  have  given  them  the  best  collection  of  young  and  rare  oaks  in  the 
conotry,  containing  about  1200  growing  trees. 

From  the  Income  of  the  Cresson  legacy  they  have  supplied  tw9  hun- 
dred dolbtrs  for  trees  In  Independence  Square,  and  have  voted  six  hundred 
trees  for  the  other  Public  Squares,  from  the  Park  Nursery  ;  and  two  hun- 
dred and  filly  trees  for  planting  round  the  grounds  of  the  University 
of  PeoDsylrania,  and  the  University  Hospital.  The  contiguous  streets 
opened  through  the  Almshouse  ground,  and  elsewhere  as  new  streets  shall 
be  opened,  or  built  upon,  might  he  supplied  with  trees  fhnn  the  Park 
Nnnery. 

There  are  now  growing  in  Ihe  Park  Nursery  nearly  eighty  thousand  trees 
and  shrubs,  ofwhichabout  thirty  thousand  areot  a  size  to  plant  out.  Of  the 
Jotter,  thereare,  of  jlrftor  Kfla:  American,  5,000;  Siberia,  711;  Tom  Thumb, 
do.,  1,047;  Globe,  do.,  ISO;  Hove;,  du.,  850;  of  "W^hite  Pine,  350;  Australian 
Pine,  200;  Scotch  Pine,  200;  Balsam  Fir.  600;  Junipeis,  870;  Norway 
Spruce,  2,400;  White  do.,  650;  Hemlock,  500;  Qolden  Willow,  32;  Sweet 
Gum,  850;  Tulip  Poplw,  700;  Cypress,  860;  Forsythea,  400;  Althea  Var.. 
200;  Mahonia,  80;  Althea,  5,200;  Norway  Maple,  500;  Privet.  150;  Euro|iean 
Larch,  80;  European  Birch,  240;  English  Elm,  400;  Bngar  Maple,  850; 
American  Ash,  800;  American  Elm,  1,000;  Kentucky  Coffee  Tree,  100; 
European  Oaks,  800;  American  Chestnut,  26;  Hornbeam,  8,128;  American 
Beech,  SO;  European  Beech,  2,000;  Turkey  Oaks,  350;  Mist  Tree,  200; 
American  Larch,  200;  Green  Poplar,  OS;  Silver  Maple,  440. 

The  City  Councils  and  other  officials  will  be  authoriEcd  to  draw  on  the 
above  stock  of  trees,  to  the  extent  of  the  fulfilment  of  the  trusts  under  the 
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wills  of  Cresson  and  Hichaux,  through  the  Park  CommlMioD,  and  eTcn 
beyond  those  limits  no  doubt  the  CommlaBlon  wonld  consent  for  the  public 
Squares,  streets  and  luatitutions. 

Witbla  the  Park  the  Laadacape  Gardener  will  exert  hb  skill  to  blead  in 
beautj  the  self-sown  fiiresla  there  growing,  with  artistic  planting,  as  the 
formation  of  new  avenues  sod  t^eeh  grading  will  demand  ;  where  the  new 
trees  will  be  of  kinds  not  native  to  our  environs,  and  show  in  contrast  the 
hand  of  Art;  but  at  the  same  time  greatly  add  lo  the  variet;  and  novelty  of 
the  trees  and  plants;  so  that  the  trees  of  the  Park  shall  become  a  greu 
Arbifretvm,  and  its  flower  beds  become  Botanic  Gardens.  Thus  the  land- 
scape formed  to  please  the  taste,  and  the  gardens  to  delight  the  eje,  will 
become  Schools  of  Sdence  for  all  scholarsand  citizens.  For  this  end.  each 
section  of  the  Park  will  be  planted  with  the  largest  practicable  variety  of 
trees  and  plants. 

That  the  variety  of  these  may  he  greatly  increased,  we  have  purchased  the 
trees  exhibited  in  Horticultural  Garden,  and  the  gathering  and  planlingof 
acorns  and  tree  seeds  have  had  id  view  mainly  to  increase  the  number  of 
species,  while  providing  the  necessary  stock  whence  to  transplant  trees 
over  our  Park  of  nearly  three  thousand  acres  in  extent. 

It  is  with  pleasure  I  name  those  who  have  afforded  the  Committee  cor- 
dial aid  in  supplying  trees,  scorns  and  tree  seeds  for  tbe  Pairmount  Park 
during  this  Centennial  year.  Tbey  are,  Dr.  Oeoi^e  B.  Wood;  Dr.  Oeorge 
Smith,  of  Delaware  County;  Isaac  Martin;  Thomas  8.  Chambers;  Mr. 
Smedley;  Israel  Lambom,  of  Chester  County;  Dr.  Kirkbtide;  Aubrey  H. 
Smith;  Philip  C.  Garrett;  Isaac  F.  Baker;  Clarance  H.  Chirk;  Dr.  Morris 
Longstreth;  Isaac  Burke;  Oeorge  Stockbam;  Burnet  Landrcth;  Thos.  h. 
Craig,  of  Philadelphia;  David  Marshall,  of  San  Francisco;  Rollo  Nichols, 
of  Conn.;  and  Bunuel  Davenport,  of  South  Australia.  Commissioner  to 
the  Centennial  Exhibition. 

Through  the  latter  the  Committee  received  a  collection  of  tree  seeds  f>om 
Tasmania;  and  have  been  informed  of  others  on  tbe  way  from  South  Aus- 
tralia. Mr.  Davenport  hopes  to  tiimish  the  seeds  of  a  Mountain  Bucfllyp- 
tue,  with  antimalarial  potency,  that  will  stand  our  climate. 

The  acorns  and  tree  seeds  tVimlshed  to  the  Park  Nursery,  have  been, 
English  White  Oak,  European  Oak,  Overcup  White  Oak,  Post  Oak,  Chest- 
nut While  Oak,  Weeping  Oak.  Willow  Oak,  Spanish  Oak  Acorns,  Red 
Oak,  Scnrlet  Oak,  Pin  Oak,  White  Oak,  Turkey  Oak,  Bartram  Oaks. 

The  American  Ivy,  Yellow  Locust,  do.,  pscudaccasia,  Kentucky  Coffee 
tree,  Silver  Ash,  Black  Ash,  Horse  Chestnuts ;  Larch,  European  and 
American  ;  Nettle  tree.  Pawpaw,  Magnolia,  Flowering  Crab  Apple,  Caro- 
Una  and  Green  Buckthorn,  Fircihom,  Dogwood,  Silver  Bell,  Wintcrberry, 
Blackhaw,  Japan  Callicarpa  Corulea,  Skiramia  Japonica;  Celastrls  Scan- 
dens;  Chinese  Blgnonla,  Laburnums,  Horae  Chestnuts;  White  Birch, 
English  Ash,  Oatalpa,  Tulip  Tree,  Elm.  Oriental  Plane  Trees. 

Of  Maples,  Norway,  Sycamore,  Purple  leafed.  Currant- leaved.  Sugar 
and  Rock  Sugar. 
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Nor  have  we  failed  to  think  of  tbe  boys  and  girls  of  ftitnre  timet,  ^nd 
have  planted  and  provided  for  the  planting  of  tlie  nnta  of  the  Sbellb&rk 
Hichorj,  large  and  nnall,  Engllah  and  black  Walnata.  Cbestnnta  and  Cbin- 
copinsi  the  Nutmeg  Pine. 

Many  of  the  above  varieties  of  acorns  and  tree  seeds  have  been  supplied 
through  Samuel  Davenport  to  four  Provinces  of  Australia,  to  wit :  Vic- 
toria, Tasmania,  QneeDSland,  and  New  South  Wales ;  and  also  to  Dr. 
Schomburgk,  of  Adelaide,  a  A.;  to  the  Philllpiae  Islinda,  through  Mr. 
Sebastian  Vidal.  Spanish  Commissioner  for  the  preservation  of  the  foreats 
of  those  Islands ;  to  Japan,  through  Rev,  E.  R.  Beadle.  The  supply  of 
acorns  and  tree  seeds  baa  been  procured  without  any  cost  to  any  public  or 
trust  nind. 

The  Park  Commlselon  have  received  ftom  Mr.  Jacob  Roffner,  of  Cin- 
cinnati, Ohio,  a  Sago  Palm,  now  in  HorUcultural  Hall,  formerly  owned  by 
Robert  Horria  and  Henry  Pratt,  when  they  owned  Lemon  Hill,  whicli 
plant  is  now  supposed  to  be  about  180  years  old. 

It  Is  in  this  Centennial  year  that  the  artistic  planting  of  the  Park 
has  fairly  be|;un  ;  agd  with  the  Block  of  trees  on  hand  in  the  nursery,  with 
moderate  additions  for  the  sake  of  variety,  the  formation  of  the  landscapes 
may  steadily  proceed,  without  any  serious  expenditure,  towards  completion, 
as  fiir  as  such  work  will  admit  of  completion  ;  for  always  old  trees  must 
decay,  to  Ik  replaced  by  those  that  are  both  young  and  new.  To  fail  tn 
meet  the  annual  expenditure  for  such  pnrpoee  would  be  to  thil  to  realize 
two  great  purposes  of  acquiring  the  Park,  namely,  the  healtli  and  enjoy- 
ment of  the  people,  and  the  increase  of  the  resources  of  taxation  com- 
mensurately  with  the  interest  of  the  capital  invested  in  the  Park.  The 
Park  must  both  be  kept  beautiflil  and  attractive  and  the  parity  of  the  water 
supply  preserved,  or  we  become  delinquent  In  performing  a  great  duty 
towards  our  City,  State  and  Country. 

Fault  has  been  found  for  delay  in  planting  trees  In  the  Park.  Thisconi- 
plalnt  is  partly  to  be  answered,  If  not  fVilly,  by  the  fact  that  it  was  neces- 
sary flrst  to  purchase  the  lands  In  the  Park  tnmi  many  ownen,  including 
building  lots  in  six  village  plots,  necessarily  a  work  of  time,  and  alter  the 
purchases  the  ground  had  to  be,  and  Is  yet  to  be,  planned,  graded,  and 
avenues  opened,  before  It  could  be  known  where  to  plant  trees ;  and  the 
Centennial  Intematiunal  Exhibition  necessarily  caused  delay  In  planning 
the  West  Park.  There  has  been  such  delay  during  which  it  is  to  be  re- 
gretted trees  have  not  been  growing ;  but  that  regret  will  be  leDeened  when 
we  reflect  that  the  planning  and  planting  can  now  go  on  mpldly,  sud  be 
adapted  to  the  building*  and  gardens  In  the  exhibition  grotuds  with  now 
an  adequate  supply  of  trees  at  command,  and  competent  skill  employed  for 
planning  and  landscape  gardening.  Them  advantages  will  probably  com- 
pensate for  the  lose  by  delay:  and,  indeed,  more  than  compensate  for  them. 
Let  us  now  proceed  with  such  earnestness  that  the  era  of  our  Park's  great 
improremenla  shall  date  ttom  oat  National  CeDieonial  Year. 

Eli  E.  Pkice.  Chairman,  j-c. 
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Oit  Well  Becordt.  ulecUdfram  1A«  celleeCiont  of  Mr.  J.  F.  Carlt,  A**i*latU 
Qtotogiit  in  ekargt  of  the  Qiologieal  8an«y  of  tht  Oit  Diitriel  of  P»n»- 

lyleonia.     CommunieaUd  by  J.  P.  LttUg,  8lal«  Oeologul. 
(^Amtrieaa  Philoaophieal  Soaittji,  Dee.  15,  1876.) 

I  bope  to  present  at  aootber  meeting  my  views  or  the  value  of  tbese  re- 
cords, and  an  analyeia  nf  the  coDcluBions  arrived  at  b;  Mr.  Caril  from  « 
comprelienaive  Btutly  of  many  buadreds  of  such  records  collected  by  bim 
during  tlie  laat  tlirec  yeara,  since  the  communcemeut  of  the  Secoud  Geo- 
logical Survey  of  the  BtaW  in  1B74:  as  well  aa  fhim  hla  practical  experi- 
ence of  operations  in  tbe  Oil  Region  since  1865. 

The  scientific  value  of  welt  records  is  indeed  limited  by  many  cnndilioos, 
each  of  whicb  should  be  separately  considered.  But  there  can  be  no 
question  of  the  utility  of  preserving  them  from  destruction  by  publishing 
them  in  the  printed  archives  of  a  society  like  this.  Their  publication  will 
answer  many  questions  put  by  men  of  science  abroad  and  at  home ;  will 
placeat  the  serviceof  investigators  the  original  dataof  ourowDcalculalioos; 
will  invite  llie  intelligence  of  lboughtl\il  men  in  the  Oil  Region  to  a  more 
careful  scrutiny  of  such  data  ;  and  above  all,  will  induce  many  well  boreis 
to  be  more  precise  and  complete  in  making  up  future  records,  and  perhaps 
to  communicate  them  for  comparisoD,  In  this  way  only  will  11  be  pooslble 
to  arrive  at  broad  and  true  answers  to  moot  questions  which  no  one  lias 
yet  succeeded  in  satisfactorily  answering,  except  in  a  very  local  and  un- 
connected manner. 

Technical  names  and  terms  ought  to  be  explained  to  those  who  have  no 
business  at  the  wells,  but  such  a  glossary  would  be  a  long  one. 

The  height  of  each  well  mouth  above  the  fixed  ocean  level  datum  of  the 
Coast  Survey  should  always  be  given  ;  but  It  is  olien  wanting,  and  then 
the  value  of  the  well  record  becomes  comparatively  low. 

The  well  records  of  one  locality  have  been  grouped  together ;  but  it 
must  be  understood  that  not  one  in  ten  has  been  obtained,  and  the  whole 
list  is  therefore  but  a  meagre  selection. 

The  first  groups  bave  been  obtained  trovi  Companies  operating  in  War- 
ren and  Venango  Counties ;  others  might  have  been  added  from  Clarion 
and  Butler  Counties  as  specimens  of  the  colleclions  made  tn  those  Coun- 
ties, to  be  published  hereafter  to  show  the  geoiogical  pcraisiency  of  th« 
Oil-Band  Group  from  Tidiouie  to  Butler. 

Colorado   Wttt,  No.  1. 

August  IZlh,  1870. 

Located  in  Warren  County,  Southwest  Township,  Pa.  on  Pine  Creek, 

orEast  Oil  Creek,  between  PleasantTllleand  Tidiouie,  and  two  miles  north- 

eaat  of  EnUtrprise- 

Level  of  well  mouth  above  ocean  level  In  feet.*. 1S67 

Caaingtorock 86   to      86    =     1S81 

•  On  the  pravlnlonal  auumptiOD  that  Oil  Cll)' Depot  U  nS' above  mean  MpA 
tiU  P.  A.  A-  dilam;  and  T  added  for  ocean  level  in  Harttan  Bay. 
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Interval  of  lueaBures  unnamed 886    u>    Z~Q    =    109T 

Fir8t8aDd(l8»  8.  B.) 67    "    327    =    1040 

Intcrral  unn&med 88    "    415    —      KS 

Second  Sand  i2dS.B.> 24     "    43»    =     928 

Interval  unnamed 81     "    520    =      847 

Third  Sand  (3d  9.  B.) 48    "    5«6    =      801 

Well  carried  down  In  "Pocket" 8    "    675    =      793 

Size  of  hole  6}"  ;  drilled  wet  ;  Cdscd  with  Sj"  casing  lo  ekut  off  tlie 
water.     Seed  bag  on  cosing  below  2d  S.  S.  say  at  about  445'. 

A  "  mud  vein"  8'  below  lop  of  3d  S.  S.  at  528'. 

Tbe  oil  Band  was  of  uaifunn  eulor  [white  and  pebblyj  with  the  softest 
Btralum  on  top,  and  appearances  indicate  that  nearly  if  not  quite  all  tbe 
oil  comes  In  tbe  veil  at  6  or  S  feet  below  tbe  top  of  the  8d  sand,  be- 
tween which  points  both  torpedoes  were  exploded. 

This  well  was  pumped  about  thirty  days,  part  of  Ibe  time  with  a  goa 
pump  attaclied  and  part  of  tlietime  without  one.*  The  largest  natural  pro- 
duction without  the  gaa  pump  was  4  barrels  per  day.  The  first  day  after 
the  gas  pump  was  applied  ihe  production  increased  to  6  barrels,  fi'om  which 
point  it  gradually  declined  to  less  than  4  barrels. 

On  tbe  2Ut  of  November,  1870,  it  was  torpedoed  at  a  point  6}  feet  below 
the  top  of  tite  3d  6,  8.  It  then  produced  160  Inrrels  per  day  for  the  flret 
few  days,  but  gradually  declined  lolSbarrelsperday  by  the  let  of  June,  in 
the  following  year,  1871.  The  gas  pump  was  again  tried  with  no  aatislkc- 
tory  results,  and  talcen  off  as  worthless  or  of  no  benefit  to  the  well. 

On  December  2Ut,  1671,  the  production  had  declined  to  10  barrels.  A 
one  quart  nitro- glycerine  torpedo  was  then  exploded  in  the  oil  sand,  which 
Increased  the  production  to  40  bkrrela  per  day.  But  this  continued  only  a 
day  or  two.  It  immediately  commenced  decreasing,  and  on  the  1st  of 
August,  187S,  about  two  years  trom  the  lime  it  was  firat  pumped,  it  had 
declined  to  its  first  natural  production  of  4  barrels  per  day. 

During  this  month,  August.  1873,  the  "  volcanic  Ireatment"  was  tried 
upon  tbe  well  at  three  different  times.  The  first  time  4  burnero  were  used, 
resulting  in  a  slight  increase  of  gaa,  but  no  increase  of  oil.| 

The  second  time  7  burners  were  used,  same  results. 

•  Every  oil  well  him  more  or  leas  gui.  which,  HcpB rating  from  the  otl  at  (he  bot- 
tom of  the  well  rises  between  the  tubing  and  easing  and  eseapea  through  a  p1|te 
provided  (Or  the  parpoae,  Bt  the  well  mouth.  A  "gHBpitmp"  Is  nn  Infltrument 
which  li  attached  tothlieicape  pipe  b>  relieve  tbe  rliilngeai  n-om  atmospberle 
pressure  and  thus  nicllllate  HDd  Increase  Its  Sow.  Id  roanj' oases  It  mit  only 
angmenU  the  Oow  of  gas  but  very  materlully  ImproveB  the  oil  prnducllou  of 
tbe  well.   A  "Botu-y  "  or  "  tiu  Blower"  Is  sometime*  used  for  the  same  par- 

f  The  "  voleanlc  burner"  li  a  patented  article  designed  to  Increaw  the  pro- 
duction of  a  well  by  Intensely  hentlns  the  Oeld  at  the  bouom.  II  consists  or 
a  case  ailed  with  chemical  tngredlenu.  After  lowering  It  to  tbe  desired  spot 
the  materials  are  Ignited  by  an  electric  spark.  The  operation  Is  repeated  until 
the  desired  hent  has  beea  obtained,  when  the  tubing  ts  m  once  put  In  and 
pumping  resumed. 
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The  third  time  0  burners  were  used,  same  results,  leaving  the  well  at  the 
end  of  the  treatment  with  an  appreciable  increase  of  gas,  but  no  improve- 
ment  in  the  supply  of  oil. 
A  "scratcher  "  was  also  used  In  this  well  once,  but  with  no  benefit* 
By  a  series  of  experiments  in  caring  and  pumping,  the  salt  water  is  sup- 
poeed  to  come  into  the  well  with  the  oil  near  the  top  of  the  8d  8.  S. 

Coicrade   WiU.  No.  a. 

Located  oa  Colorado  Oil  Tract,  IS  rods  south  of  No.  1,  and  mt  the 
same  altitude. 

Dry  cased  hole.  Salt  water  in  second  sand.  Cased  below  second  sand. 
Produced  no  oil  and  only  about  a  quarter  of  a  barrel  of  salt  water  per  day. 

Sand  rocks  about  the  same  ihickness  as  id  well  No.  I,  but  the  third  sand 
was  of  Inferior  quality,  Tery  little  of  it  being  white. 

Colorado  WtU,  No.  8. 

Aacoat  SOtb,  1S70. 

Located  18  rods,  N.  78°  E.,  fh>m  No.  1. 

Level  of  well  mouth  above  ocean  level  In  feet-f 14U 

Oasingtorock 84    to      84    =  1870 

? 279    "    818    =  1091 

iBt  a  8 44    "    857    =  1047 


3d  8.  a 


M8.8 81     "    475    =      M» 

? 84    "    559    :^      845 

81IB.B  40    •'    604    =      800 

9 pochet.  8    "    6ia    =      793 

Hud  vein  In  3d  B.  8,  at  506  feet. 
Cased  at  475  feet. 

top  6'  gray,  with  bat  little  white, 
next  2'  white  and  soft  (good), 
next  30'  white,  but  close, 
bottom  17'  mixed  gray  and  white. 
When  first  pumped  it  yielded  only  one  barrel  of  oil  per  day  and  con- 
tinued thus  uniil  a  "scratcher"  was  used,  which  brought  the  production 
up  to  15  barrels  for  a  few  days.     It  then  declined  to  4  harrelt  when  a  three 
pint  nitro-glycerine  torpedo  was  Inserted  6  feet  ftom  the  top  of  the  third 
S.  B.    After  this  It  produced  100  barrels  per  day  for  a  short  time. 

•  K  "lorBtphflr"  Isa  roand  brash,  about  three  feet  long,  made  orateel  wire. 
When  It  Ib  to  be  nied  the  lubtng  is  drawn  from  the  well,  a  ft  w  barrel!  of  brn- 
mlneare  txinred  In  and  the  •erateher  Is  attached  to  tbe  aaclcer  rods  and  run 
down  to  theo<l  rock,  where  It  U  worked  up  and  down  for  uiine  time  to  toniteh  • 
orscrab  the  walls  of  the  well  and  Buist  tbe  benilae  In  the  dlslodtnnentoT  what- 
ever may  have  aooumulated  there. 

t  on  City  Depot  proTlaionally  986  4-  P.  R.  B.  datum. 
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The  U83  of  benzine  In  this  well  gave  no  satlsfoctory  regulta,  piobsbl;  on 
Account  of  salt  water. 

Three  pint  lorpedo  exploded  6  feet  below  top  of  8d  land,  Haj  SOtb,' 
1872.  Daily  production  increased  to  10  barrels,  but  declined  to  B  barrels 
iu  10  dajB.    Torpedoed  again,  Dec.  18lh,  1872.   Result  not  slated. 

Ochrado  WtO,  So.  4. 
AugastaHti.  ten  (?>. 
lA>cated  SJ  rode  B.  E.  of  MeKinney's  N.  E.  comer. 

Level  of  well  mouth  26'  lower  than  No.  I* 1841 

Drive  pipetorock 81    to      31    =  1310 

? 305    "    286    =  1105 

latS.8 45    "    281    =  1060 

? 109    "    890    =  951 

2d8.8 81    "    411    =  980 


? pocket.  6    •'    644    =      797 

Drilled  dry.    Cased  at  413  feet. 

Beet  natural  prodnction,  2  barrels  per  daj. 

The  bole  was  dry  when  the  8d  sand  was  struck,  and  remained  bo  until 
the  drill  bod  penetrated  tbe  Sd  sand  5}  feet.  At  this  point  oil  and  salt 
-  waler  came  in.  The  beat  part  of  the  sand  waa  from  605  feet  lo  615  feel ; 
below  this  the  sand  waa  poor. 

The  first  torpedo  was  exploded    5  feet  below  top  of  rocli. 
"    second    "  "  10    "  "  " 

"    thiri       "  ■'  6 • 

■•    fourth     "  "  16     "  "  "  May  4th.  1872. 

The  production  was  Increased  by  the  flrst  lorpedo  but  soon  settled  ttack 
to  about  6  barrela  per  day.  Tbe  same  effect  followed  the  second  and  third. 
The  fourth  was  a  one  quart  nitro-glycerlne  blast,  but  it  made  very  little  in- 
'  crease  tn  the  oil  flow.  Benzining,  flooding  the  sandrock  with  oil,  and' 
"scratching"  tbe  mils,  all  fhlled  to  produce  beneOcial  results.f 

•  Oil  City  Depot  provlilonally  ogv  -|-  P.  B.  B.  datum. 

t  A  well  Is  "flooded"  by  pouring  KufHcleDt  fluid  In  at  the  top.  wblle  the  pump 
remain!  Idle,  tn  Illl  up  the  sbaft  several  hundred  leet,  more  or  less,  nbove  the 
oil  send.  BenilneBndorade  oil  are  both  used  n>r  thti  parpoee:  tbe  object  being 
to  tiaturats  Ibe  mck,  under  prensure.  In  order  that  tbe  parBflJn  or  other  acca- 
malatlonn  which  may  have  adhered  to  Its  anrOice  or  obBtrucled  tta  pores  may 
bo  loosened  and  removed  with  the  Hold  when  the  pump  Is  again  alerted. 

FBOC.  AMER.  FBIUW.  SOC  XTl.  98.  3r 
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Ootorado  Wttt,  No.  5. 

Struck  about  Auciut,  1871. 

Located  14  rods  south  of  No.  4. 

Level  of  well  mouth  above  ocean  level.  No.  1  +  81'  =• 1886 

Drive  pipe  to  rock 70   to      70    =     1888 

lat  and  3d  Sanda  and  intorveniag   mesBures 

"regular"  to  top  of  8dB.  B 423    '•    4V3    =      903 

Mas 48    "    586    =      863 

? pocket.  7    "    648    =      835 

Wet  hole.    Cased  at  SIT  feet.    Crevice  in  3d  sand  U  feet  below  the  top. 

Natural  produclion  60  barrels  per  da;  at  oommcDCemeat,  but  declined 
quite  rapidly  to  15  barrels.    Remained  thos  for  some  time  until  torpedoed 
when  it  declined  to  10  barrels. 
First  torpedo  exploded  6  feet  below  top  of  8d  S.  S. 
Second     "  "       11     "  ■'  " 

Third      "  "         B    ■' 

Fourtli    *'  '•       26    "  "  " 

The  production  steadily  declined ;  uo  beneficial  results  followliig  ihe  use 
of  any  of  the  torpedoes,  except  a  slight  tempomry  increase  from  the  last 

The  volcanic  treatment  was  also  tried  without  any  marked  effect. 

The  3d  sand  was  better  than  the  average  sands  of  iilher  wells  drilled  in 
this  neighborhood.  The  best  and  softest  stratum  commenced  8  feet  below 
the  top  of  the  rock  and  continued  to  T  feet.  From  11  feet  downward  to 
the  boLLom  of  the  rock  the  sand  was  good,  but  not  as  soft  as  in  the  upper 
divislnu. 

Colorado  Well  Ifo.  6. 
August  leth,  1871. 

Level  of  well  mouth  above  ocean*. 

Caring  to  rock 32  feet.    83    = 

? 318    to    350    = 

Ist  8.  a 40    "     3B0    = 

? 107    "    4»7    = 

2daS 19    "     516    = 


?  pocket.  8    "     651    = 

Wet  hole,  cased  at  516. 

Third  sand  very  close  and  bard.    Natural  production  less  than  1  barrel 

First  torpedo  exploded  T  feet  below  top  of  3d  S.  B.  Produclion  increased 
(o  10  barre's  but  soon  declined  to  5  barrels. 

Becond  torpedo  6  feet  lower.  Increase  to  10  barrels  but  fbr  shorter  time 
than  the  first. 

Scratched,  with  no  benefit. 

■  Oil  city  Depot  provisionally  DlS'-l-r.  R.  R.  datum  -|-T  hir  ocean  level. 
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Third  torpedo,  Maj"  Btli,  1872,  7  feet  lower  than  tha  second,  Sligbl  in- 
crease in  oil. 

Fourth  torpedo,  Jiilj  13tb,  1873.  6  feet  below  top  of  3d  S.  S.,  and  3  feet 
above  the  point  At  which  the  flrst  was  exploded.  Incressed  production 
but  did  not  pay  (or  cost  of  torpedoing. 

Abandoned  Anguat  2,  1872. 

Colorado  W»U  No.  7. 

Struck  August  Sth,  1S71. 

LeTsI  of  well  mouth  above  ocean 

Drive  pipe  lo  rock 75  feet.    75    = 

?. 100    lo   265    ^ 

l8tB.S 25    "    290    ^ 

? 76     "     389    := 


9 pocket.  8    "    521    = 

Wet  hole.    Cased  at  886. 

Hutl  vein  12  feet  below  topofSd  S.  S.  Natural  prodnctioo  7  barrets  per 
daj  for  a  few  days. 

Third  sand  poor.  From  marks  of  oil  on  the  tubing  while  the  well  was 
being  pumped,  it  was  inferred  that  the  oil  came  in  at  a  point  in  the  sand- 
rock  just  under  tlie  "mad  veia,"  sa;  from  12  to  15  feet  below  the  top  of 
the  sand. 

A  three  pint  nilro- glycerine  torpedo  was  discharged  at  the  point  in  tlie 
sandrock  where  the  oil  appested  to  come  in.  The  production  rw?  at  once 
to  40  barrels  per  day,  but  declined  rapidly  to  20  barrels  aad  Ihen  slowly  to 
17  barrets,  at  which  figures  it  remained  for  more  tban  three  months,  when 
it  was  flooded  with  water  from  well  No.  10,  Ihen  drilling  wi:hin  13  rods  of 
N>).  7.  When  No.  10  was  completed  and  tubed,  and  the  wnter  in  it  per- 
lially  exhausted,  this  well.  No.  7.  beganioivcoverits  oil,  but  not  in  so  large 
quantities  as  before  it  was  flooded.  Prom  the  time  No.  10  began  lo  pump 
oil.  In  January  1872,  until  July  of  the  same  year.  No.  7  slowly  declined 
in  production  and  at  the  latter  date  was  pumping  only  2  barrels  per  day. 

It  was  then  torpedoed  again  at  the  same  )iolnt  as  at  firet.  slier  which 
it  yielded,  for  a  short  time,  25  barrels  per  day  and  then  declined  rapidly  to 
4  barrels. 

During  the  great  "shutdown  movement  of  October.  1873,"  when  all  the 
walking -beams  in  the  Oil  Regions  were  slopt  for  SOdays,  this  wcli  lay  idle. 
But  on  starting  up  again  in  November,  It  produced  40  barrels  p"r  day  for 
tliree  days.  Beven  days  later  it  was  producing  8  barrels,  and  at  the  end  of 
o3e  month  had  settled  to  its  old  production  before  the  "shut  down,"  say  4 
barrels. 
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Colorado  Wai  No.  8. 
Straok  November,  1811. 

Lerel  of  well  month  above  ocean 

Caring  to  rock 10  feet.     10  = 

f. 288    lo   278  = 

iBtS.S 80    "    30*  = 

9 108    •■    410  = 

MB.8 30    "    430  = 


7 pocket.  4    "    5«5    = 

Drilled  dr;.  The  casing  was  flrtit  put  in  at  180  feet  PiilUog  to  shut  off 
llie  fresh  water,  it  was  drawn  and  the  large  hole  continued  down  to  278 
feet.  At  this  point  it  wis  ctised  again,  but  both  fyeah  water  and  salt 
water  came  in  below  as  the  drill  went  down,  and  the  casing  had  to  be 
drawn  the  second  time.  The  well  was  then  reamed  down  to  the  second 
sand,  and  433  feet  of  casing  put  in,  after  which  the  hole  remained  pcrfenAlj 
dry  until  the  oil  sand  was  readied. 

The  upper  SO  feet  of  the  8d  S.  8.  was  good.  The  lower  (36  feet)  was 
finer,  of  a  grayish  color  and  intermixed  with  while  pebbles.  When  the 
8d  B.  S.  was  struck,  gas  came  in  verj  ttee\y  and  the  hole  quickly  filled  Dp 
many  feet  with  oil  and  salt  water. 

Natural  production  1^  barrels  per  daj. 

Torpedoed  NoTember  31,  1871  with  3  quarts  of  nitro- glycerine.  Ex- 
ploded 6  feet  below  top  of  3d  S.  S.  Result,  7  barrels  per  day.  Declined 
rapidly. 

Torpedoed  December  19,  1871  with3;dnlsof  nitroglycerine.  Exploded 
at  lop  of  8d.  9.  8.    Result,  not  satisfactory. 

Torpedoed  Hay  2, 1873  with  1  quart  nitro-glycerine.  Exphided  IS  feet 
below  top  ofSd  S.  S.    Result,  Blight  improTement. 

Abaaduned  NoTcmber  7,  1872. 

Colorado   Well.   No.  ». 


Level  of  well  mouth  above  ocean* l.)08 

Conductor  to  rock 18  feet.    18  =  1490 

? 895    to  418  =  10B6 

lataS 38    "  441  =  1067 

9 Ilfl     "  660  =  »48 

8d8.S 25    "  5ai  =  938 

? 77    "  668  =  846 

8dS.8 48    "  710  =  798 

? pocket          6    "  716  =  702 

Drilled  dry.    Cased  at  417  J  feet. 

Band  generally  good. 

Natural  production  about  8  barrels  for  a  short  time. 

*  Oil  City  Depot  provliloBkllr  IBS'  +  P.  R.  R.  datum. 
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Nov.  20th.  1871.  A  two  quart  torpedo  was  uaed  11  feet  below  top  of  8d 
S.  B.     Result,  10  barrels  per  day  at  flrat,  with  rapid  decline. 

Dec.  llib.  A  two  quart  torpedo  was  exploded  at  6  feet  ia  the  Mud.  Re- 
salt  not  as  Batlsfoctory  as  from  the  Orst  one.  On  Maf  31,  1872.  the  produc- 
tion had  decreased  to  less  than  2  barrels  per  day.  A  S  pint  torpedo  was  theu 
pDt  Id  17  feet  below  tlie  top  of  the  sand.  Production  for  the  next  four 
months,  4  barrels  per  day.  After  the  "80  days  shut  down"  of  Oct.  1672, 
it  started  to  pump  at  less  than  1  barrel  per  daj,  and  with  very  little  gas. 
This  decline  was  attributed  to  the  pumping  of  the  wells  on  the  adjoining 
tract  after  this  one  had  been  stopt. 

Not.  26th,  1872.  it  waa  treated  with  6  volcanic  burners,  but  with  very 
slight  improTement. 

Dec  7th,  I6T3,  exploded  a  S  pint  torpedo  20  feet  below  the  top  of  sand, 
Increase  in  oil  very  slight. 

June  24th,  1873.  Production,  half  barrel  per  day. 

Colorado  WtO,  No.  10. 
JaDuary  10th.  1871. 

Level  of  well  mouth  above  ocean 

Driveptpe 42  feet.    42    = 

7 108    to    840    = 

lst8.B 40    "    260    = 


? pocket.  »    ■■    622    = 

Wet  hole.    Cased  at  274  feel,  S^  inch  casing. 

3d  sand  of  ordinary  quality. 

Best  part  of  it  between  482  feet  and  485  feet.  This  well  when  flret 
pumped  threw  off  a  large  quantity  of  fresh  water,  and  then  gradually 
changed  to  salt  water.  The  first  eight  days  of  pumping  llie  yield  of  oil 
did  not  exceed  3  barrels  per  day.  On  the  tenth  day  it  produced  about  100 
barrels  of  oil,  and  an  equal  quantity  of  Bait  water.  It  continued  to  do  the 
same  with  but  very  little  variation  for  four  months,  after  which  it  slowly 
declined  to  60  barrels  of  oil,  and  60  barrels  of  salt  water.  It  then  declined 
rapidly  to  28  barrels  of  oil  and  very  little  salt  water.  On  the  27lh  of  No- 
vember. 1873.  when  the  oil  flow  hod  declined  to  23  barrels,  the  well  whs 
treated  with  8  volcanic  burners  which  increased  the  oil  to  30  barrels  per 
day.  and  also  augmented  the  volume  of  water.  After  this,  until  about 
June  Ist,  1878.  the  production  of  oil  fluctuated  from  22  barrels  to  36  bar- 
rels per  day.  It  then  suddenly  declined  to  12  barrels  per  day,  with  a  very 
perceptible  Increase  of  salt  water. 
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Colorado  WtU,  No.  11. 

JanuaiT  20tb,  1973. 

Level  of  well  month  above  ocean" 

Wooden  conductor  to  lock 17  feet.     17  ^= 

? 880   to    397  = 

l8tS.8 30    "    427  = 

? 117    "5*4  = 

3d8.8 85    ■■    569  = 


9 pocket.  8J  ■■    eW^  = 

Drilled  dry.    Cued  itt  S921  feet 

Sd  MDd  good  in  every  part,  panlcalarlf  bo  between  683  feet  and  V70  feet 

Natural  production  190  barrels  daily  for  Ave  dajs.  Decreased  rapidlj  to 
180  barrels,  and  tben  more  gradually  until  Sept  11th,  1872,  when  it  wu 
pnmping  only  8  barrels.  At  this  time  a  3  pint  torpedo  was  put  in.  18  feet 
below  the  top  of  the  3d  6.  S.,  resulting  in  a  duly  production  of  150  barrels 
for  three  days.  It  declined  rapidly.  On  Sept.  zUt,  it  had  fallen  to  34  bar 
rela  per  day,  and  on  Jan.  let,  1873.  to  4  barrels  per  day.  A  3  pint  torpedo 
was  then  osed  12  feet  in  the  sand,  and  the  yield  was  thus  brought  up  to 
15  barrels  per  day  for  a  short  time. 

Then  commenced  another  rapid  decline  carrying  the  prodnction  down  to 
8  barrels  per  day  by  the  6tli  of  Hay  following,  when  another  torpedo  was 
inserted,  resulting  in  a  slight  increase  of  oil. 

On  June  34th,  1873,  while  pumping  4  barrels  per  day,  an  attempt  was 
made  to  fill  up  the  well  by  putting  oil  and  water  in  at  the  top.  After  Sn 
pails  full  had  been  poured  in,  it  was  ascertained  that  it  had  only  filled  np 
the  bottom  of  the  S}  inch  well  hole  23  feet. 

Cdorado  WtB,  No.  18. 

March,    1872. 

Level  of  well  month  above  ocean*. 1SS5 

Drirepipeto  rock 87  feet  67  =  1308 

? 198  to    355  =  lOTO 

lstS.8 40  ■■    8W  ^  1030 

9 90  "     385  =  940 

SdaS 12  "     397  =  938 

9 87  ■■    484  ^  841 

3d8.8 48  "    533  =  US 

9 pocket.  13  ■•    645  =  780 


Drilled  dry.    Cased  at  330  feet 

•OIICItT  DepotprovlilonallyMS'  +  P.  R.  R.  datnni. 
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Best  part  of  oil  saod  fh>m  403  feet  to  504  feet.  Oil  came  in  while  ron- 
nlng  the  second  "bit"  after  the  3d  saod  wasstruclc.* 

Naiurai  productioD  80  barrels  perdaj,  when  firat  Btrucli,  declining  fllowly 
to  7  barrels  by  the  20tb  of  August,  1873,  when  a  3  pint  torpedo  was  put  in 
10  feet  t)elow  the  top  of  8d  sand.  The  result  was  an  increase  to  60  barrets 
the  first  34  hours  and  a  rapid  decline  to  10  barrels  in  30  days.  For  two  or 
three  moatlis  after  this  it  pumped  steadily  10  barrels  per  day,  and  then 
began  to  decline.  On  May  34th,  1873,  It  was  yielding  only  3  barrels 
per  day.  Another  torpedo  was  now  exploded  at  a  point  14^  feet  below  the 
top  of  the  8d  B.  B.,  bringing  the  production  up  to  80  barrets  per  day  for 
two  days,  followed  by  a  gradnal  decline  to  10  barrels  at  the  end  of  30  da3's. 

Colorado  WtU,  Jfi>.  18. 
Jnlr  2[ith,  isn. 

Level  of  well  month  above  ocean 

'WoodencoDductor  torock 15  feet     16    = 

? 874   to    889    = 

IstB.9 39    "    418    = 


Sand  and  slate  alternating 8    "    6S4    = 

Slate  4    "    658    = 

Drilled  dry.    Cased  at  305  feet 

Best  sand  from  3  to  8  feet  below  the  top  of  3d  8. 8.  While  drilling  in 
this  the  well  filled  up  rapidly. 

Natural  production  8  barrels  per  day.  July  36th,  exploded  a  8  plot  tor- 
pedo 5  feet  below  top  of  Sd  8.  8.,  causing  but  little  improvement  in  pro- 
dnction. 

Aag.  2d,  1872,  exploded  another  8  pint  torpedo  one  foot  higher  in  the 
sand.  Increase  slight.  Five  days  after  torpedoing  the  well  was  prodoctng 
5  barrels. 

Colorado  Well,  No.  14. 

AugUHt  iBt,  IST2. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 15  feet    15    =: 

9 372    to    387    = 

IstaS 28    "    410    = 


'  A  "bll"  ts  Ibe  technical  term  applied  to  tbe  ohisel-shape  tool  uied  In  drlii- 
g  bprore  the  "  rettmor"  or  flnlshlng  tool  Is  Introduced.  It  la  selilora  "ron  " 
ore  than  three  feet  without  being  withdrawn  Tor  Bh&rpenloK.  Oil  ntruck 
rhlle  running  the  lecond  bit"  mcana,  therelbre.  that  It  was  rrora  three  to  Ave 
It  below  the  top  of  the  sand  rock. 
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M3.S 21    to   587    = 


? pocket.  8    "    675    = 

Drilled  dr;.    Cased  at  27Q  feet. 

Salt  water  and  gas  appeared  in  2d  B.  B.  Third  sand  white  and  aod.  Oil 
and  tali  water  came  in  at  a  point  IZ  feet  below  Its  top.  Tiie  best  quality  or 
BSDd  was  betweeo  17  aod  35  feet.  Soft  sand  tiom  28  to  80  feet.  Indica- 
tions of  a  crevice  between  88  and  40  feet. 

Natural  production  2  barrels  per  day. 

Aug.  10th,  1872.  Torpedoed  <S  pints)  at  18  feet  below  top  of  eand.  Pro- 
duction rose  to  14  barrels  per  day,  but  declined  in  10  days  to  8  bctrrels. 
Then  sank  to  6  barrels.  Pumped  steadily  6  burels  per  day  for  a  long  time, 
then  slowly  began  to  decline,  and  on  the  2Stb  of  June,  1873,  it  was  pump- 
ing lew  Uiaa  one  barrel  per  day. 

Colorado  WtU.  So.  15. 
Aocust  SGtb,  \en. 

Level  of  well  motitb  aliore  ocean 

Wooden  conductor  to  rock 14  feet    14    =2 

? : 806    to    820    = 

lBt8.S 27     "    847    = 

? 88    "    480    = 

8d8.8 30    "    430    = 

9 97    "    547    = 

BdS,  8 88i  "    685t  = 

? pockei.        18i  ■•    509    = 

Drilled  dry.     Cased  at  173  feet. 

Considerable  gas  In  2d  8,  8. 

Boflest  part  of  3d  8.  S.  commenced  at  3^  feet  below  its  lop,  and  continued 
down  to  7  feet.  At  Iliis  point  there  was  a  large  amount  of  gas  and  the  well 
filled  rapidly  with  fluid,  the  larger  portion  of  it  being  salt  water.  From 
14  to  18  feet  t>elow  the  top  of  Ihe  sand,  the  composition  of  the  rock  was 
such  as  lo  warrant  t)ie  expectation  of  a  good  welt,  but  there  was  so  much 
nald  in  the  bole  at  this  time  that  it  could  not  be  positively  ascertained 
whether  oil  came  in  at  this  point  or  not. 

Natural  production  1 J  barrels  per  day. 

Aug.  20th,  1872.  Torpedoed  (8  pints)  at  5  feet  below  top  of  8d  sand. 
Production  first  24  hours  thereafter,  12  barrels  ;  and  ten  days  later,  10  bar- 
rels per  day. 

Nov.  18th,  1872.  Exploded  a  torpedo  shell  filled  with  giant  powder,  mid 
to  equal  in  strength  a  8  pint  nitro- glycerine  torpedo.  Before  torpedoing 
the  well  was  pumping  6  barrels  per  day.  Four  days  afterwards,  it  was 
producing  8  barrels  per  day.  The  eiplosion  filled  up  the  well  hole  10  feet. 
[Meaning,  no  doubt,  wiih  the  crushed  and  broken  fragmeuls  of  the  saud 
rock.] 
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This  well  declined  verf  slowly,  and  oa  Juae  24lh,  1873,  i 
If  barrels  per  day. 

Colorado  W«a  No.  16. 
Hovembernh.  W2. 


9 107     "    657    = 

8dS.8 88    "    698    = 

? pocket        U    •■    707    = 

Drilled  dry.    Cased  at  357}  feet 

Very  small  quantity  of  gas  and  Mlt  water  in  2d  8.  S. 

Small  qoaatity  of  salt  water  came  in  at  the  top  of  Sd  8.  8.  Oil  came  in 
from  T  to  10  feet  below  the  top.  Sand  good  down  lo  14  feet.  Qood  again 
trom  20  to  23  feet  Below  28  feet  it  was  fine  and  hard,  but  white,  until 
near  the  bottom. 

Natural  production  about  4  barrels  of  oil  and  7  barrele  of  salt  water  per 
day. 

Not.  14th,  torpedoed  (8  pints)  9  feet  below  top  of  3d  8.  B.,  U  then  pro- 
duced 7  barrels  of  oil  per  day  for  about  10  days. 

Hay  17th,  1673,  pumping  i^  barrels  per  day.  Torpedoed  20  feet  below 
top  of  sand.    Increased  lo  8  barrels  per  day  for  a  short  time, 

June  24th,  1878,  pumping  1}  barrels  per  day  and  continued  to  do  so 
until  Oct.  ITth,  18T3.  Flooded  with  7  barrels  of  Benzine,  but  slight  in 
crease  either  in  gas  or  oil. 

Nov.  leth,  1868,  pumping  2  barrels  per  day. 

Colorado  Wtll  No.  17. 


Sdas 19    ■•    650    = 


8d8.  8  (not  through  8.  8.)       «    '■    «79    = 

Drilled  dry.    Cased  at  287  feet. 

Oil  came  In  in  small  quantities  while  running  the  flret  "bit"  in  the  3d 
B.  S.  Firat  show  of  salt  water  about  14  feet  below  top  of  sand.  Sand  soft 
and  white  down  to  27  feet  then  began  to  change  to  grey.  PromSI  feet  to 
40  feet  it  was  very  poor. 

PROC.  UIBR.  PHILOe.  80C.  ZTI.  98.  2s 
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NfttDnl  prodnctloD  1|  barrelB  per  dftj.  Torpedoed  Dec.  Sd,  1879  (S 
pints),  14  feet  beluw  lop  of  3d  B.  &.,  snd  48  hours  atlanrard  It  wms  pn- 
dacing  at  the  rate  of  10  baneU  per  d»f . 

The  veil  declined  very  slowly,  aod  on  the  SSlh  ot  June,  1878^  it  WM 
Mill  pindadng  4  bsmU  per  day. 

Colorado  Wett,  No.  18. 


Level  of  well  month  above  ocewa 

Wooden  conductor  to  rock IS  feet.    15    = 

Interval,  containing  iBt  ftnd  3d  S.  B 578    to   598    = 

3d8.8 46    "    688    = 

f pocket        n    ••    M»    = 

Drilled  dry.    Cased  at  DTK  teet. 

But  little  salt  water  and  no  oil  came  into  the  well  lutil  the  drill  bad 
penetrated  the  3d  8.  B.  about  14  feet,  here  both  oil  and  salt  water  came  in. 
Ailing  up  the  hole  75  feet  or  more.  The  best  and  softest  part  of  the  8d  8. 
8.  was  Itom  21  to  38  feet  below  the  top  of  the  rock. 

Natural  production  leas  than  one-half  a  barrel  per  day. 

Torpedoed  February  26, 1S73  (8  pints),  14  feel  below  lop  of  8d  8. 8.  Pro- 
dnction  brought  up  to  3  barrels  of  oil  and  10  or  12  barrels  of  salt  water  per 
day.  Pumped  about  four  weeks  at  this  rate,  then  commenced  to  increase 
in  oil  and  decrease  In  salt  water,  and  In  ten  days  was  pumping  24  barrels 
of  oil  per  day.  Pumped  at  this  rate  for  ten  or  twelve  days,  then  gradnally 
declined,  and  four  months  after  torpedoin);,  was  pumping  9  barrels  daily. 

(Morado  WOl.  No.  19. 
Pebmary  lOth,  I87S. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock IS  feet.    15    := 

Interval,  containing  1st  and  3d  8.  S 514    to   539    = 

8d8.8 49    ■'    571    = 

9 9}  ■'    5801  = 

DriUed  dry.     Cased  at  181  feet. 

3d  B.  B.  hard  on  top  but  at  the  depth  of  5  feet  changed  for  the  better, 
and  some  oil  and  salt  water  came  in.  Rock  remained  quite  close  until  the 
drill  liad  gone  down  18  feet  in  the  sand  when  It  became  softer,  but  still 
there  was  no  perceptible  increase  of  fluid  In  the  hole.  Prom  IS  fbet  down 
to  33  feet  the  sand  was  rather  soft,  and  renudned  good  down  to  38  feet, 
Itota  which  downward  it  gradually  grew  flner  and  harder. 

Natural  producUon  about  1^  barrels  of  oil  and  12  to  16  liarrels  of  sail 
water  per  day. 

Feb.  29,  1876,  torpedoed  (S  pints)  14  feet  below  top  o^8d  8.  8.    After 
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torpedoing  it  commenced  to  pump  at  the  mt«  of  IS  barrelt  per  iaj,  and 
Inoreued  gradusHj.  and  on 
March  let,  It  was  pnmpiog  80  barreU  per  Aaj. 

"   20lh,     •■  ■•        84      " 

April  iBt,      "  "        i8      " 

"    8lh,      ■■  "        80      " 

MajlOth,     "  "        30      "  •• 

Ootarado  Writ.  1ft.  tO. 
April  11th,  lare. 

Level  of  well  moath  abOTc  ocean 

Drive  pipe  to  rock ; 41  feet.  41     ^ 

Interral,  containing  iBt  and  3d  8.  S 4SS    to   4M    = 

8dB.B 44    "    640    -s 

? pockeL        10    "    650    = 

Drilled  dry.    Cased  at  150  feet, 

Bonest  part  of  8d  a  8.  from  5  to  18  ttet  beloir  the  top.  Oil  began  to  come 
in  with  a  verj  little  salt  water  while  drilling  between  S  and  8  feet.  QuUa 
an  increase  of  salt  water  at  34  feet.  Qradual  increase  of  gas  all  the  waj' 
flt>m  S  to  25  feet.  Sand  veiy  bard  at  39  feet,  but  good  at  the  bottom  of  the 
rock. 

Natnml  production  S^  barrels  of  oil,  iritb  about  S  barrels  of  salt  water 
per  day. 

April  31*t,  1876.  torpedoed  <8  pints)  8}  feet  beiow  top  of  8d  S-  S.  Pro- 
daction  during  the  flrat  twentj-four  hours  thereafter,  T  barrels  of  oil  with 
not  much  increase  of  salt  water  and  a  small  increase  of  gas. 

Hay  10th,  1876,  pumping  0  barrels  of  oil  per  day. 

Colorado  ffW,  No.  81. 
Jane  Tth,  iSm. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 10  feet.    10    = 

Btove  pipe  casing* 14    • '      14    = 

Interval,  containing  1st  and  3d  8.  B 014    "    628    = 

SdB.S 41     "    609    = 

9 pocket        10    "    670    = 

Drilled  dry.    Cased  at  349  feet. 

The  Boflest  and  best  part  of  the  3d  8.  8.  commenced  at  3  feet  below  its 

•  Sometimes  the  eoDdnctor  !■  not  properly  driven  to  the  rock.  The  drUllog 
commenoeB,  and  alter  going  down  some  dlitunce  It  In  discovered  tbat  the  looao 
material  ts  IbllInK  In  at  Its  bottom.  When  the  "cave"  1«  not  very  aerlou*  a 
oommon,  riveted,  sheet  Iron  "  stove  pipe"  cylinder  li  aboved  down  to  prevent 
lu  enlargement.  This  caalng  la  merely  a  inpplementor  lining  to  the  oonduetor, 
and  repreBSDla  what  should  have  been  tbe  length  of  the  conductor  had  It  prop- 
erly been  pnt  In  originally. 
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top  and  coatinued  down  to  8  feet.  Here  oil  and  gas  and  a&lt  water  came 
into  the  bole.  The  sand  was  quite  soft  until  the  rock  had  bean  peoeuited 
30  feet,  after  tbia  it  was  very  h&rd  until  quite  near  the  bottom,  where  it 
was  found  la  1>e  soft  and  coarse. 

Natural  production  aljout  5  barrels  of  oil  with  10  barrels  of  water  during 
the  first  twentf-four  hours.  Three  days  Ial«r  it  was  pumping  9  barrels  of 
oil. 

Jnne  18th,  1876,  pumping  about  S}  barrels  of  oil. 

June  ?Oth,  1874,  torpedoed  {3  pints)  6  feet  below  top  of  sand.  Remit 
IS  barrels  at  flrs^  gradually  running  down  to  8^  by  Nov.  SSth. 

Magnolia,  No.  1. 

Btruok  June,  1873. 

Located  on  Ware  Farm,  Colorado  District 

Lerel  of  well  mouth  above  ocean* 

9 438   to    438    = 

lata.B 80    "    468    = 

9 188    '■    590    = 

8daS 10    ■■    600    = 


? pocket.        10    "    735    = 

Drilled  dry.    Cased  at  386  feet. 

Bhow  of  oil  at  688,  and  gas  at  696. 

8d  S.  B.  mtlier  dark  and  close. 

Production,  after  one  torpedo,  about  2  barrels  per  day. 

Pumped  at  intervals  until  January,  IBT3. 

Magnolia.  No.  8. 
Btruok  Jul;  Tth,  1878. 

Ware  Farm,  Colorado  District. 

Level  of  well  month  above  ocean* 161S 

7{  inch  casing  to  rock 91  feet    61    =>    1554 

? 691    to    753    =      BM 

Sd9.8 48    ••    794    =      881 

State 1     "    795    =      BW 

Verybardshell 6    "    800    =      81S 

7 pocket  5    "    806    =      810 

Drilled  dry.    Cased  at  330  feet. 

Best  and  softest  part  of  8d  B.  B.  fivm  aear  the  top  down  to  18  feei- 
Oood  sand  all  the  way  down  to  SO  feet  Oil  came  in  while  drilling,  but 
conld  not  tall  at  what  point,  on  account  of  the  accumutation  of  salt  water 
in  the  hole,  coming  down  fhim  the  Sd  8.  8. 

Natural  production  between  8  and  4  barrels  per  day. 

•  Oil  City  Depot,  provialonall;  995'  +  P.  R.  R.  datum. 
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Jaly  9Uirl8T8.  Torpedood  (8  pinU)  7  feet  below  top  of  8  &  8.     Pro- 
duced about  11  barrels  the  next  34  houra. 
July  12th.  Torpedoed  (3  plnU)  12  feet  below  top  of  rock.    No  iDcreBae. 

Ohkk  Wea,  No.  1. 

Jumarr,  IfilS. 

Colontdo  Distnct. 

Level  of  well  month  above  ocean  

? 698   to    8»8    = 

8d8.8 19    "    617    = 

9 M     "    TOa    = 

SdS.B 84    "    788    = 

? pocket        36     •'    761    = 

' '  Measured  by  the  drillera ;  probably  Incorrect. ' ' 

Cased  with  S|"  casing,  but  failed  to  shut  off  the  water.  AfletwardB 
cased  with  ^"  casing  to  depth  of  460  feet. 

3d  B.  8,  about  48  feet  thick.  Close  and  dai^.  Best  part  of  It  from  717 
to  720  feet.     Fair  at  784  feet. 

Natural  production  less  than  one  barrel  per  day. 

Torpedoed  at  706  feet  and  TITJ  feet.  Increased  to  about  S  barrels  per 
day.  The  well  was  pumped  by  heads,  and  in  January,  1878,  produced 
about  a  barrels  per  day. 

Ohitk  Weil,  JTo.  8. 

Nov.  16th,  isn. 

Colorado  District. 

Level  of  well  mouth  above  ocean 

? 0   to    784    = 

8d8.8 46    "    779    = 

Drilled  dry.    Cased  at 

Hud  vein  6  feet  below  top  of  8d  8.  8.  Sand  sod  at  top.  Very  good  be- 
tween 12  feet  and  20  feet.    Bait  water  at  34  feet. 

The  well  filled  up  with  oil  about  300  feet  before  tbe  salt  water  vein  was 
struck. 

Natural  production  about  10  barrels  per  day. 

Dec.  8d,  1878.  torpedoed  IS  feet  below  top  of  8d  R.  8.  Production  In- 
creased to  60  barrels  per  day.  Declined  gradually  to  16  barrels  by  Feb. 
16th,  1874. 

Torpedoed  a  second  time,  resulting  in  a  slight  increase  of  oil  for  a  short 
time. 

OMek  W»tt,  No.  8. 

FebroaiT  I3(h,  ISTS. 

Colorado  District. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 30  feet.    30 

9 788   to    758    — 

8d8.8 53    "    808    = 

? podtet.        14    "    829    = 
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Drilled  diy.    Cased  at  376  feet. 

Buong  flow  of  gaa  uid  oil  when  8d  S.  B.  wu  first  Btrack,  and  the  well 
fllted  ap  nearly  300  feet  with  oil. 

Had  vein  about  5  feet  below  top  of  3d  3.  S.  Sandrock  rather  ordJnair 
for  the  first  35  feet,  below  that  point  quite  hard,  and  at  the  bottom  graj 
aod  dai^  Sofl«r  than  nsoBl  at  IT  feet  below  the  top.  Salt  water  Bppeai«d 
between  28  and  80  feet  below  the  top  of  s&Dd. 

Natural  production,  79  barrels  of  oil  and  100  barrels  of  Mlt  water  per 
day. 

Jane  SSth,  1878,  the  prodactioa  waa  2B  banels  per  day. 

Potttr  WiO,  No.  1. 

F«broUT  Sd,  Ign. 

Cotonulo  District 

Level  of  well  moatb  above  ocean 

Wooden  conductor  to  rock 35  feet.    2S 

? 645^10    670i  = 

Sd&B *7    "    717i  = 

9 pockeL        1%  "    730    = 

DrDleddty.    Cased  M  268  feet. 

Sd  8.  8.  good  fram  top  lo  bottom.  Soft  at  6  feet.  Alio  Gram  13  to  IS 
feet,  and  extre  quality  at  43  feet  The  tower  part  of  the  sand  was  sotta 
tlMUi  the  upper,  which  Is  not  generally  the  case  in  this  locality. 

The  well  filled  up  with  fluid  nearly  300  fhet  while  drilling,  but  it  was 
mostly  composed  of  salt  water. 

Natural  production,  about  8  barrels  of  oil  and  IB  barrels  of  salt  water 

Feb.  Olb.  Torpedoed  13  feet  below  top  of  8d  8.  8.  Bottom  of  hole  filled 
np  one  foot  with  MUid.  Result,  13  barrels  of  oil  and  60  barrels  of  Mlt 
water  per  day  at  first,  declining  to  6  barrels  of  oU  in  four  days. 

Feb.  10th.  Torpedoed  6  feet  below  top  of  sand.  Well  filled  np  with 
wnd  4  feet     Production  slightly  Increased  for  a  short  time. 

Harcb  13tb.  Treated  the  well  with  10  volcanic  bnmera.     Bat  slight  im- 


April  3d.  Torpedoed  81  feet  below  top  of  sand.    No  benefit. 
April  aist.  1878.  Abandoned  the  welL 

PotUr  W»U,  No.  3. 

Pebnuuy  11th,  Wi. 
Colorado  District 

~  "■         "'   aboveocean." 15M 

ictor. I6fefll.    15    =    1585 

668   to    678    =      87! 

60    "    738    =      832 

pocket        16    "    744    =      80t 

Cased  at  3«4  feet. 
[>t  provlilonallr  Its'  -i-  P.  B.  B.  datom. 
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Tbe  3d  S.  S.  wu  good  all  the  w&y  tbrougti.  UncofflmoDly  so,  for  the 
fint  30  feet,  at  wbich  deptli  there  was  a  good  show  of  oU  and  ga«.  B«Iow 
25  feet  the  saad  was  Bomewhat  harder  and  floer. 

Natural  productioa  leu  than  one  barrel  of  oil  tod  8  or  9  barrel*  of  salt 
water  per  day, 

Feb.  13th.  Torpedoed  20  feet  below  top  of  8d  S.  B.  Tbe  well  filled  up 
with  sand  0  feet.  Results,  good.  An  increase  both  in  oil  and  ult  water. 
After  sereml  days'  delay  in  getting  the  well  to  work,  it  pumped  when  SrU 
started  up  16  barreli  of  oil  and  100  barrels  of  salt  water  per  day. 

March  18th.  Treated  it  with  10  volcanics.  Reuolts,  an  increase  of  gaa 
and  slight  increase  of  oil. 

June  30th,  18T&,  it  was  pumping  9  barrels  of  oil  and  18  barrels  of  salt 
water. 

PolUr  WeU,  Jfo.  9- 

March  Slit,  inS. 

Colorado  District. 

WeU  month  above  ocean* 1549 

Wooden  conductor  to  rock  IB  feet.    19    =    1583 

9 ««    to  677    =      873 

SdaS 80    "    737    =      832 

? pocket.  8    "    785    =      8U 

DriUeddry.    Cased  at  370  feet. 

The  3d  S.  B.  was  good  throughout  lU  entire  thiokneae,  son  for  the  Ann 
9t  feet,  then  somewhat  harder,  but  not  very  bard  in  any  part. 

Natural  production  2  barrels  of  oil  and  6  or  8  barrels  of  salt  water  per 
day. 

April  9th.  Torpedoed  (3  plot  shell),  production  increased  to  15  barrels  of 
oil  per  day.  Snatatned  the  yield  at  ihU  potot  for  somz  time  and  then 
slowly  declined  to  8  barrels  by  the  30lh  of  June  foUowiog. 

Potter  WM  So.  4. 

March  3Ut,18>a. 

Colorado  District 

Lerel  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 19  feet    19 

9 rr 637    to    656     = 

8d8.8 47    •■    708    = 

7 poi*el.        101"    718i  z= 

Drilled  dry.    Cased  at  355  feet. 

3d  S.  8.  very  uneven.  Upper  18  het  soft,  next  8  fbet  very  hard,  then  8 
or  4  feet  of  soft  sand.    Below  this  Doer  and  more  even  in  compueitlon. 

Natural  production  1  barrel  of  oil  and  15  or  30  barrels  of  ult  water  per 
day. 

March  36th.  Torpedoed  13  pint  shell)  16  feet  below  uiporSdS.  8.  Ro- 
Bults.  an  increase  to  4  or  S  barrelg  of  oil  and  100  barrels  of  salt  water  per 

*  OU  Cltr  IMpot  proTliloDally  Wu"  +  P-  R.  R.  datum. 
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LdBlay.)  364  CD«a. ». 

i%y.  Pumped  in  ttiia  way  for  some  time  and  tliea  gradually  incraaaed  in 
oil  until  it  produced  8  barrels  per  day.  A  decline  tbea  commenced  both 
in  oil  and  salt  water.  On  June  Mth,  1878,  it  had  settled  back  to  5  barrels 
of  oil  per  day,  and  on  August  6th,  to  8  barrels  per  day.  At  tbia  time  it 
was  torpedoed  again,  and  the  next  day  was  pumping  at  the  rate  of  8  barrel* 
of  oil  per  day. 

On  tbe  Slst  of  August  it  had  run  dawn  to  4  barrels  per  day,  wiUi  aslight 
increase  in  the  Toiume  of  gas.  From  this  time  It  gradually  declined  to  1 
barrel  per  day  where  it  remained  for  two  or  three  months. 

Jan.  32. 1874.  Fioodedaandrock  with  lieozlnewithno  Improvement  either 

Jan  2etb.  Put  in  one  of  Quick  &  Fenig'a  Injectors.*  After  the  first  two 
iDjectloDS  the  production  rose  to  2}  barrels,  increasing  to  5  barrels  by  tlie 
end  of  one  weelt  ftoro  the  time  the  injector  was  put  in.  Benzine  was  used 
in  the  injector;  and  a  gradual  increase  in  production  occurred  until  on  July 
S4th,  1S74,  the  well  was  pumping  17  barrels  of  oil  per  day. 

PotUr  Wea,  m.  5. 

April  Ub,  1S73. 

Colorado  District. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 16  feet.    16    ^= 

?. 666    to   «n    = 

3dB.8 46    *•    717    = 

? pocket.        11     "    728    = 

Drilled  dry.    Caaed  at 

SdS.  B.  good.  Upper  SS  feet  white  and  soft,  then  5  feet  of  gray  and  the 
remaining  6  feet  while  bnt  hard. 

Natural  production  2  barrels  of  oil  and  8  to  10  barrels  of  salt  water  per 
day. 

April  8th.  Torpedoed  and  brought  the  production  up  to  140  barrels  of  oil 
per  day,  but  it  rapidly  declined  to  16  barrels,  and  ou  June  24th  hod  still 
further  declined  to  12  barrels  per  day.     It  never  pumped  much  salt  water. 

Potler  Wett.  No.  6. 

June  Mh,  isra. 

Colorado  District. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 18  feet,    18    ^ 

■Tbe  "iDjeclor"  lia  patented  device  by  wbloh  perftiratloni  made  In  the  tub- 
Ingjust  above  the  pump  chamber  cae  be  opened  and  closed  at  pleasure  by  tbe 
"suoker  rods."  Benitne  U  poured  tn  at  the  top  of  the  well  and  tbe  pump  kept 
to  moUoo  until  the  oil  In  the  well  and  tubing  Is  pumped  nut  and  benilne  begins 
to  show  at  the  delivery  pipe.  The  tubing  Is  now  tall  of  benilne  and  tbe  well  U 
empty,  or  nearly  ao.  On  opening  the  apparatus  In  the  Injector,  tbe  SW)  or  1000 
(eetorbemlne  In  tbe  tubing  rorcss  out  strong  JeU  In  all  directions  against  the 
walls  of  the  well  washing  them  down  with  force  and  giving  more  ■allsRtctory 
results  than  can  be  obtained  by  a  simple  "  flooding  "  with  benilne.  The  pre- 
oess  may  be  repeated  again  and  again  until  the  deilred  ell^ct  la  produced. 
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?. 639    to   «7    ^ 

MS.8 46    "    TOS    = 

?. pocket.        19    "    715    = 

Drilled  drf.    Cased  at  240  feet 

8d  a  S.  good  to  the  depth  of  S3  feel,  below  that,  finer  aod  not  bo  white. 
Oil  came  in  near  top  of  the  sand  and  salt  water  4  feet  below  the  top. 
Natural  production  3  barrels  of  oil  with  6  or  8  barrels  of  salt  water  per 

June  etb.    Torpedoed  and  increased  the  productioa  to  ISO  barrels  of  oil 
dallf .    Declined  in  fourteen  days  to  86  barrels  dail;. 
June  28th,  1875.  Torpedoed6feet  below  top  of  8d  B.  S.   BesaltSi  barrels 

Poller  WM.  No.  7. 

juif  iitb,  im. 

Colorado  District. 

Level  of  well  month  aboTe  ocean 

Wooden  conductor  to  rock 16  feet.    16    =^ 

?. 839    U>   645    = 

8dB.8 46    "    891    = 

?. pocket        13    "    704    = 

Drilled  di7.    Cased  at  SSO  feet. 

8d  S.  8.  very  soft  the  first  12  feet,  soft  the  next  14  feet  and  then  harder 
and  not  so  good  as  the  drill  approached  the  bottom.  The  well  filled  up 
with  oil  very  fast  after  the  sand  was  struck  and  while  the  first  "bit"  was 
being  run  In  it. 

Natural  production  8  barrels  per  day. 

July  14.  Torpedoed  (3  pint  shell)  6}  feet  below  top  of  8d  S.  S.  Result, 
a  production  of  100  barrels  of  oil  per  day. 

Nov.  20th,  1874.  Production  down  to  j  of  a  barrel  per  day.  Torpedoed 
(giant  powder)  TJ  feet  below  top  of  sand.  No  increase  in  gas  and  very 
little  in  oil. 

Prom  Jnly,  18T6,  until  the  11th  of  October  following,  this  well  produced 
3  barrels  per  day,  and  then,  without  any  treatment  whatever,  began  to  in- 
crease. On  Ot^t  35th  it  was  producing  6^  barrels,  Nov.  lOth,  6f  barrels, 
and  Not.  35th,  fi}  barreU. 

Poller  Wett.  No.  8. 

April  Iitb,  an. 
Colorado  District. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 15  feet    15    = 

? 616    to   681    = 

8d8.8 47    •■    678    = 

9 pocket        10    "    688    = 

Drilled  dry.    Cased  at  325  feet 
PBOO.  AUtB.  PHILOB.  soo.  XTI.  08.  2r 
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8d  S.  S.  first  4  feet  rery  bud,  next  8  feet  t^tj  soft ;  then  0  feet  s  little 
flnner  but  not  hard  ;  then  10  feet  softer ;  the  reuuilniiig  16  feet  being  about 
&a  average  sand.  Tbe  first  show  of  oil  was  at  21  feet  below  the  top  of  the 
■and.  Very  little  salt  water  and  gaa  csine  into  tbe  hole  while  drilling  and 
when  tbe  well  was  tubed  there  was  not  more  than  20  feet  of  fluid  in  it. 

Natural  production  less  than  }  of  s  barrel  of  oil  with  about  5  barrela  of 
salt  water  per  day. 

The  first  torpedo  exploded  18  feet  below  top  of  sand  increased  the  wit 
water  slightly  but  not  the  oil  and  gas. 

Hay  Bth.  Second  torpedo  (8  pint  shell)  6  feet  below  top  of  sand.  No 
improvement. 

Hay  11th.    Employed  the  scratcher.    No  improvement. 

Hay  13tb.    Torpedoed  80  feet  below  top  of  sand.    No  Increase  either  in 


olio 


gas. 


June  6th.    Put  in  Quick  &  Fertig's  injector.    Still  no  improvement 
Tbe  well  was  abandoned  June  32d,  1876,  after  having  been  punped 
steadily  for  nearly  two  months. 


Drilled  In  IMS. 
Oilson  Rnn,  Warren  County. 

Lerel  of  well  mouth  above  ocean 

Drive  pipe. 

Soft  slate 

Very  hard  slate  and  3  inch  crevice 

20  Inch  of  salt  water. 

Soft  slate,  13  inch  crevice 

Very  fine  sandrock 

13  inch  crevice 

Borne  oil,  13  inch  crevice. 

Bottom  of  sandrock 

Grey  sandrock 

Water  course  carrying  away  everything  fh>m 

the  well 

Borne  oil,  15  inch  crevice. 

Fine  white  sand 

Bottom  of  Sand 

Flint  and  slate 

Top  of  sandrock 

Coarse  white  pebble  sand,  6  inch  crevice 

Pebble  rock  and  bottom  of  well 

This  well  was  never  cased.  The  water  was  shut  off  by  seed  bag  oa 
tuUng.  It  was  pumped  some  time,  producing  several  barrels  of  oil  whteh 
is  supposed  to  have  come  from  the  3d  S,  B. 
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CUfUtn  Well,  JTo.  1 

April,  1872. 

Cdando  District,  toutheiut  comer  of  tract  100. 

Lere)  of  well  mouth  above  ocean  

? 0   to  402  = 

lets.  8.,  (esttmated) SO    "  433  = 

•? 138     ■•  IS43  = 

ad8.8 19    "  564  = 

9 84    "  648  = 

8dae 4i  ••  «M  = 

Drilled  irj.    Cawd  Kt  364  feet- 
Very  poor  Mnd.    Well  oeTSr  tubed. 

Xdipu  W»IU. 

Colorado  District. 

LeTS)  of  well  mouth  above  ocean 

e^  Inch  casing  to  rock 48  feet.    48  = 

Monnt^n  aaod ]«3   to  210  = 

? 240    "  460  = 

l*t  S.  8.  (estimated) 20    "  470  = 

? 55    "  525  = 

2d8.S.  (etUmated) 10    "  535  = 

9 45     ■■  680  = 

8d  8.  S.  (estimated) 20    '■  600  = 

7 78    "  676  = 

4th8.a 39    ■'  706  = 

? pocket.  12    "  717  = 

Oadmll  WtU. 

Hill  Farm,  Colorado  DistricL 

Level  of  well  mouth  above  ocean 

6^  Inch  casing  to  rock. SO   to  86  ^ 

7 ago    "  266  = 

lBt8.8 29    "  305  = 

9 105    "  400  = 

2d8.8 1ft    *■  418  = 

9 88    "  601  = 

8d8.8 4«    "  547  = 

9 pocket  4    "  561  = 

Wet  hole.    Cased  (8^  inch)  at  276  feet 

Abandoned  Dec.  80th,  1875. 

OnoTidaga   Wtlt. 

Bait  of  Enterprise ;  Colorado  District 

Level  of  well  mouth  above  ocean 

Drive  pipe 62  feet    63  = 
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? 187    to  109  = 

8.8.gray 25(T)"  824  = 

? 28»    '•  *56  = 

M8.8 15    ••  470  = 


ithaS. 15    "    585  = 

? W    "    875  = 

Sth8.a Se    "    701  = 

8oft  meuurea.    No  sandstone 99    "    800  = 

EnlerpriM,  Warrtn  Covnlj/. 

Benedict  Estate  WbIIb,  copied  from  office  lecordi. 

Benedict  Eilate  WeU,  No.  X. 

Level  of  well  month  above  ocean 

t ]»3    to    192  = 

Ist  S.  a 50    "    *48  = 

f 68    "    800  = 

3d8,a 4    "    804  = 

? 31     "    835  = 

8d8.8 10    "    845  = 

? 117    "    482  = 

4tliaB 15    ■•    477  = 

WiOaTi  WeU,  No.  1. 

Level  of  well  mouth  above  ocean 

Upper  measures  not  noted 448   to    443  = 

3d8.8 25     "    468  = 

Haney  WeU.  No.  1. 

Level  of  well  mouth  above  ocean 

9 180  feet.  180  = 

lrta8 49   to    8»  = 

9 71     ■•    800  = 

2d8.S 6    '■    806  = 

? 16    "    838  = 

8dS.8 12     ■'    884  = 

1 96    "    429  = 

4tha8 6    •'    485  = 

? 14    ■■    449  = 

SthaS-.oil 15    "    464  = 

UeKinmy  WeU,  No.  1. 

Level  of  well  mouth  above  ocean 

Upper  measures  not  noted 441    to    441  = 
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B*td  W«ll. 

Adjcdnlng  Benedict  En&te.    Record  ftvm  memory  of  driller. 

Level  of  we'll  mouth  above  ocean 

7 IBO  feet.  150    = 

UtaS 33   to    208    = 

8!ftte,blue 118    ■■    820    = 

2d8.B 14    "    834    = 

S.  a,  hard,  gttiy 12    "    846    = 

81ate.black 09    ■'    44B    = 

Btraf  S.  8.,  gray 13    "    467    = 

Blate 18    "    469    = 

8dB.8 tdoubtftal  whether  12  or  32]        22    "   491 1  = 

TidUntt»  and  Warrtn  OG  Co. 
DennU  Bun  between  Triumph  and  Tidionle. 
Records  fUmiabed  by  Major  CuHhlng,  of  TIdloute. 
Ltatt  So.  58.     Well  No.  1. 

Well  month  above  ocean* (T)  1280 

7 46       to  46  =    1185 

IstaS 80(T)"    76T  =     1155 

7 «3        "187  =    1093 

3d8.8 S6(T)  "183!  =    1068 

7 183        "  2B6  =      985 

StrafB.B 47        "843  =      B«6 

7 pocket.        8        "850  =      880 

Depth  of  well 

ffai  No.  3. 
Level  of  well  mouth  above  ocean 


I«t  8.  B. . . . 

7 

2d  a  8 

7 

Btray  8.  8. . 


Well  No.  3. 
Level  of  well  mouth  above  ocean 


•  on  City  Depot  provtalonallr  Ny  -h  P.  R.  R.  Datom. 
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8tray8.B 36  to   8«5  = 

? M  "    486  = 

8d8.8 60  "    475  = 

At  4SS  flritshow  ofott ;  at  446  Ma»d  ahow  ofoU. 

W4a  No.  4. 

Lerel  of  well  moath  abore  ocetn 

t 8»  to   880  = 

lstB.S 86  "    8J5  = 

? 66  "    410  = 

2d8.8 85  "    445  =^ 

? 27  ■■    472  = 

BtrayS-S 18  -    465  = 

? 82  "    687  = 

8d8.8 27  "    6M  = 

WiH  JTo.  B. 

Level  of  well  moatb  above  ocean 

? 833  to   S38  = 

lrt8.8 47  *•    879  = 

? 44  "    433  = 

3d8.S 85  "    458  = 

T aO  "    487  = 

Bti»y8.8 18  "    600  = 

? 84  "    S84  = 

3dS.8 48  "    882  = 

Trim»ph  Oa  Co. 

Trinmph,  Warren  Co.    From  tiooka  in  office  of  CompMiy. 
Wm  No.  38. 

Level  of  wsll  mouth  above  ocean 


8d  8.8. 

79fe«t. 

Pebble,  (crevice  at  732^) 

Level  0 

Wttt  No.  101. 

Sandve 

IJgOOi 
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tr««  No.  140. 


Level  of  well  moath  abore  w 


Coaraest  fhnn  764  to  T74. 
Salt  Water  at  778. 

Wia  No.  148. 
Lerel  of  well  montli  above  ocean 


719    to   712 


Coarseat  Band  at  795  feet. 
Hud  at  733.  7SS  and  785. 


On  higheat  point  of  hill. 

Level  of  well  month  above  ocean 

? 789  to  799 

Pebble 8  "  781 

Coane  wnd 1  "  788 

Medium"  2  "  784 

8d8.8.      Pebble 20  "  754 

WfMt.       Coaneeand 10  "  764 

Pebble - 20  -  784 

Coarse  Band 12  "  790 

Pebble 4  "  800 

Hediom  sand 8  "  808 


Wea  Ifo.  162.    B. 
Iicvelof  well  month  above  ocean 


Upper  00  feet  fine. 
Lower  30  feet  ooarae, 

W»U  m.  234. 


Level  of  well  moath  above  ocean 

? 875   to    675    = 

8dB.8 107    "    788    = 
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Wm  No.  287. 

Level  of  well  mouth  abore  ocean 

?  

r  Fine  UDd. 

Bd  8.  S.      Very  coaree  pebble 

lOafeel.      ^Ineeand 

Qiuyleh  pebble 


167    to 

M7    = 

58    " 

7M    = 

80    " 

743    = 

10    " 

788    = 

80    " 

773    = 

8    ■■ 

778    = 

Had  at  701  and  710. 
Salt  water  at  747. 


?  104  to  104  = 

UtaS. 80    "  184  = 

7 61     "  195  = 

2d8.8 28    "  B28  = 


Sdas 26    "    868    = 

There  was  a  graj  rock  about  80  Teet  below  the  2d  8.  8.,  and  sometimes 
35  Teet  thit^.    All  the  rocks  were  very  hard. 

JtJmnti  iiun. 
Wells  of  J.  A  B.  W.  ParahaU  on  tract  of  N.  Y.  and  Allegheny  OU  Co., 
Dennis  Ran,  near  Tidionte.    Fnmisbed  by  Mr.  Parshall. 

Wtll  No.  4. 
Lerel  of  well  mouth  kbove  ocean 


lets.  8.,  e«tlmated 

7 (Including  8  8.  8.) 

8d8.  8 

WeU  No.  S. 
Level  of  well  mouth  above  ocean 


Istas.,  estimated.. 

7 

Sdas 


Wea  No.  7. 
Level  of  well  month  above  ocean 


Ist  8.  8.,  estimated 80    "    270 

? Including  8d  a  a      388    "    483 
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SdaS 60    to   B48  = 

? pocket.  B    "    M7  = 

WMl  No.  9. 

L«Tel  of  well  month  nbove  ocean  

? including  lat  8.  B.  801    to    801  = 

ad  a  8.,  Mtimated 26    "    886  = 

? :i5    "    441  = 

8d8.8 66    "    607  = 

t pocket.  6    "    618  = 

Waa  No.  10. 

Level  of  well  mouth  above  ocean 

? : 224   to    324  = 

lit  &.  a,  eetlmated 80    "    364  = 

? includingSdaa  308    "    462  = 

8d8.8 6B    "    681  = 

7 pocket.  28     •■    664  = 

WtU  No.  13. 

Level  of  well  mouth  above  ocean 

? 356    to    266  =^ 

iwae,.  estimalod 80    "    886  = 

7 including  2d  8.  8.  238     "    518  ^ 

8dB.8 82     '■    600  — 

? pocket.  20    "    620  = 

Dennis  Run  Tract.    E.  W.  Panhall's  Wella. 
ffin  No.  1. 

Iievel  of  well  mouth  above  ocean 

9 110   to    110  ^ 

Hountain  8.  B 87     "    147  = 

? 181     •■    298  = 

lBtB.B 48    "    841  = 

? 89     "    480  = 

9dB.B 80    "    460  = 

? 91     '•    561  = 

8d8.S 86     "    687  = 

? 16    "    602  = 

ffirfl  No.  3. 

Level  of  well  mouth  above  ocean 

? 78    to      78  = 

Mountains.  8.,  estimated. 88     "    108  — 

7 158    "    261  = 

FBOC.  AMXR.  FEILOO.  SOC  XTI.  98.  3u 
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iBt  a.  8.,  Mdmated 40  to  801  = 

? 88  ■■  38B  = 

3d  8.  8.,  estimated 80  "  419  = 


LeT«laf  veil  mouth  above  ocean 

7 IncludlDg  MouDlaia  S.  8.      374   to  274    = 

t>tS.B Sa     "  808    = 

? Including  ad  8.  8.      231     "  527    = 

8d8.8 30    •'  577    = 

RichardBon,  Tidioute.    East  side  of  AUegheDy  River.  From  HeMn. 

Ratlstou  &  HarringtoD. 

WtUJfo.l. 
Situated  half  wajr  down  the  hill- 
Level  of  well  mouth  above  ocean , 

? 84   to  84    = 

irtS.S 84    •■  106    = 

7 ao    "  137    =T 

3da8 38    ■■  160    ^ 


Wtll  No.  2. 

Up  the  hill. 

LevRlof  well  roouth  above  ocean 

7 810  to  310  = 

IstS-S 20  "  330  = 

7 24  "  364  = 

2da8 24  ■■  878  = 


NOTES. 

In  drilUog  an  oil  well,  the  measures  passed  through  are  necessarily 
divided  Into  three  groups  or  divisions.  Each  one  of  these  diviBiona  requires 
■  specific  treatment  at  the  hands  of  the  driller. 

The  firet  division  iscomposeilof  Drift  or  the  lonec  surface  accumulations 
from  the  surrounding  rocks  ;  the  second  embraces  the  immediatelf  under- 
lying series  of  Btratifled  rocks  U>  the  depth  at  which  they  contain  water  ; 
and  the  third,  the  reminder  of  the  well,  Including  the  oil  sands  at  the 
bottom.  The  walls  of  the  third  division  are  generally  Belf-sopporting. 
remaining  Just  as  the  drill  leaves  them,  and  this  division,  when  the  well  is 
completed,  is  the  only  one  where  the  rocky  walls  are  bare. 
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Tbe  first  diTiBioD,  (fwing  hi  the  loose  and  crumbling  mateiitil  of  which  it 
is  composed,  reqaireB  some  mechaiiical  device  to  prevent  it  ttom  Blipplng 
or  caving  into  tbe  hole  u  it  is  drilled.  Heretlie  "conductor"  istised  A. 
"  conductor  "  may  be  eimplj  s  long  box,  without  ends,  made  by  spiking 
together  four  planks  3"  thick  by  10"  wide — a  "  wooden  conductor  ; "  or 
it  may  be  "drive  pipe,"  composed  of  a  numberof  cast-iron  cylinders  Joined 
together  aod  driven  through  the  deposit ;  or  it  may  be  what  is  now  more 
generally  used,  wrought-iron  "surlkce  casing,"  put  in  in  a  somewhat 
similar  mannor. 

The  "wooden  conductor"  can  only  lie  economically  used  where  the  sur- 
face deposit  is  of  Inconsiderable  depth,  as  a  pit  must  be  sunk  to  the  rock 
liefore  it  can  lie  put  in  place.  At^r  the  rock  has  been  laid  bare  by  tbe  pick 
and  shovel,  the  "conductor"  is  securely  set  between  it  and  the  derrick  floor, 
■he  drill  is  let  down  to  the  rock  through  the  conductor  and  the  work  of 
boring  commences. 

Where  it  is  suapecied  that  the  floor  of  the  Driltliestoo  deep  to  be  reached 
by  digging,  cast-iron  "drive  pi[>e"  is  used.  This  pipe  is  cast  in  sections 
about  B'  long.  A  space  of  4"  at  each  end  is  caretblly  turned  in  a  lathe  to 
a  certain  gauge,  and  the  end  is  cut  smoothly  at  right  angles  to  the  axis  of 
ttie  pipe,  so  that  the  Joints  will  stand  perpendicularly  one  npon  the  other. 
A  joint  of  pipe  is  placed  on  end  In  the  centre  of  the  derrick  between  two 
"guides  "  which  have  been  temporarily  erected  for  the  purpose  of  driving 
it.  A  heavy  "  mall  "  working  between  these  guides  is  raised  and  dropped 
upon  the  pipe,  slowly  forcing  it  into  the  ground,  preciselyaspilesare  driven 
for  docks,  bridges,  &c-  When  the  lop  of  a  Joint  has  been  driven  to  the 
level  of  the  derrick  floor,  a  band  of  wrought-iron,  made  to  fit  the  turned 
ends  of  the  pipes  and  heated  red-hot,  is  quickly  slipped  upon  the  end  of  the 
driven  pipe  and  another  |oint  a1  once  set  up.  The  contraction  of  this  band 
in  cooling  holds  the  two  joints  firmly  together  and  the  driving  process  then 
goes  on.  In  this  way  Joint  afler  joint  is  added  and  driven  until  solid  rock 
is  reached.  As  many  as  23  Joints  have  been  used  in  a  well.  Great  care  is 
required  when  so  long  a  "string  of  pipe"  is  driven  to  keep  It  straight  and 
perpendicular,  a  broken  band,  or  a  large  boulder  encountered  may  cause 
the  pipe  to  so  far  deviato  fVom  the  perpendicular  as  to  necessitate  the  aban- 
donment of  the  well-  To  avoid  this  the  pipe  should  be  frequently  cleaned 
out  by  the  drill  while  being  driven. 

The  more  common  method  now  employed  in  driving  the  well  shafts 
through  these  thick  accumulations  of  loose  materials,  Is  to  use  heavy 
wrought-iron  casing,  made  expressly  for  the  purpose  and  armed  with  a 
hardened  collar  or  "shoe,"  at  tbe  boitom.  This  casing  is  made  in  joints 
about  W  in  length,  which  screw  together  in  wrougbt-Iron  "thimbles,"  the 
same  as  do  ordinary  gas  pipes.  The  tube  lieing  thin  and  light  as  compared 
with  cast-iron  drive  pipe,  cannot  be  so  forcibly  driven,  but  is  worked  down 
carediUy  by  drilling  a  hole  tbe  full  size  of  its  inside  diameter,  and  always 
keeping  this  hole  open  some  fbet  in  advance  of  the  bottom  of  the  pipe.  In 
IContimud  onpage  S78.) 
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[Continued  from  page  375.) 
tlic  old  filled  up  valley  of  Ihe  Tuoauqnaut,   at  Tarpon,  HcKesn  Co.  Pa. 
from  200'  lo  800'  of  this  casing  ia  required  id  each  well. 

Wella  are  spoken  of  indiacriminately  as  "amall  holes"  or  "wet  holes'" 
on  the  one  hand,  and  aa  "  caned  lioleR  "  or  "dry  holes  "  on  the  other.  A 
"small  hole"  muat  necessarily  l>e  a  "wet"  ooe,  for  there  ia  no  room  lo 
case  off  the  water  while  drilling  ;  and  a  "  cased  hole  "  must  necessarily  be 
a  "dry  "  one,  if  the  casing  accomplisliea  the  purpose  for  which  it  is  used. 

If  DOW  a  well  is  to  be  drilled  "wet,"  that  is  If  no  effort  ia  to  be  made  u> 
shut  off  the  water  which  cornea  into  it  from  the  second  division  men- 
tioned above,  to  keep  it  from  foUowiitg  the  drill  down  to  the  oil  rocks,  then 
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thiB  "conductor"  of  wliicb  wc  have  been  speaking,  whether  of  wood,  cast- 
iron  or  casing,  needs  on\j  to  be  6"  in  diameter,  inside  measurement.  But 
if  (be  well  is  to  be  drilled  "dry,"  an  8"  conductor  must  be  used,  as  will 
be  seen  ttartber  on- 

In  tbe  first  case  {for  a  wet  well),  after  the  conductor  is  in  place,  a  plain 
5i"  hole  Is  drilled  all  the  way  10  the  oil  rocks ;  the  water,  meantime,  nearly 
Ailing  the  well,  or  perhaps  overflowing  at  tbe  top  of  the  conductor. 

In  the  latter  case  (for  a  dry  bole),  an  8"  hole  is  to  be  drilled  from  the 
bottom  ofthe  conductor  to  R  point  below  the  waWr  veins.     When  this  is 
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done,  a  Of"  castng  (inilde  dl&meter)  Is  inMrted,  with  »  derics  on  the  boC- 
lom  80  arranged  that  It  will  fonn  a  wat«r  tight  Joint  between  the  easlngaad 
wall  of  the  well.  A  S^'  hole  is  then  conttnned  down  to  the  oil  rocka  from 
the  inside  of  thialaat  "  Btrlng  of  caring."  If  the  cuing  has  been  inaerrted 
to  the  proper  depth  and  no  water  la  encountered  below  it,  the  Band-pamp 
will  aoon  exhaoat  the  water  In  the  process  of  drilling,  and  the  well  be  per- 
fectly dry.  But  If  lower  veins  of  water  are  atrack,  the  casing  muM  be 
drawn,  the  hole  reamed  out  to  a  greater  depth,  and  the  casing  oontlnaed 
down  below  them.  After  the  water  is  eihaus(«d,  a  few  palls  full  are  poured 
in  as  circumstances  demand;  to  moisten  the  drillings  and  [\imiah  fluid  fibr 
the  sand -pump. 

Comparing  now  the  two  wells  when  completed  and  ready  for  the  pump, 
we  find  them  both  to  be  of  the  game  size,  S^"  In  diameter.  One  baa  simplj 
a  conductor  through  the  upper  division,  all  the  stratified  rocks  being  faarv, 
is  ftill  of  water,  and  has  probably  shown  but  very  little  indication  of  oU. 
The  other  has  a  conductor  through  the  upper  division,  caung  inside  of  thia 
to  the  botiom  of  the  middle  division,  and  is  dry— or  at  least  was  dry  nirUl 
the  striking  of  the  oil  sand,  when  it  immediately  filled  up  several  hundred 
feet  with  oil,  or  perhaps  flowed. 

The  "dry"  well  Is  ready  at  once  for  the  Introduction  of  the  pump  tube; 
the  "  wet "  one  must  be  cased  before  it  is  tubed.  The  casing  used  for  thia 
purpose  ("small  caring.")  is  of  ^"  inside  diameter.  A  "water  packer" 
or  "seed  bag"  is  attached  to  its  lower  end,  which  eSectoally  cloMa  the 
annular  space  between  the  outside  of  the  casing  and  wallof  the  well.  Thia 
"  small  casing, "  of  course,  must  extend  down  to  the  bottom  of  the  second 
division,  the  same  as  the  Urfe  caring  doee  In  the  "dry"  well,  for  It  has 
precisely  the  same  duty  to  perform,  the  shutting  off  of  the  water  in  the 
upper  rocks  trma  the  well  shait. 

The  well  is  now  tubed  with  the  ordinary  S"  "tubing."  having  a  "work- 
ing iMrrel  "  or  pump  chamber  at  the  bottom,  which  is  placed  at  or  nwr  the 
point  where  tlie  oil  enters. 

Inside  ofthe  "tubing"  are  inserted  the  "sucker  rods"  which  areoon- 
nected  in  the  derrick  to  the  "  walking  beam,"  and  operate  the  pump  valves 

Upon  starting  the  pump,  the  "  water  packer  "  prevents  any  of  the  fluid 
outside  of  the  casing  from  entering  the  well,  and  the  water  Inside  of  the 
casing  and  in  the  uncased  portion  of  the  well  is  soon  pumped  out  and  the 
well  is  said  to  be  "exhausted."  As  the  well  exhausts,  the  oil,  which  has 
been  held  back  in  the  rock  by  the  pressure  of  the  heavy  column  of  water 
above  it.  gradually  forces  Its  way  into  the  well  and  is  raised  by  the  pomp 
to  the  sur&ce,  unless  It  has  a  sufficient  force  of  gas  to  flow  of  its  own 
accord  afterwards. 
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Slated  Meeting,  January  btl',  1877. 

Present  15  Membere, 

Vice-Preeident,  Mr.  Fralby,  in  the  Chair. 

Letters  of  acknowledgment  were  received  I'rom  the  Acad- 
emy at  Liabou,  Aug.  24  (XV  2 ;  94,  95),  and  the  Meteoro- 
logical Office,  London,  December  1, 1876  (97). 

Letters  of  envoy  were  received  from  the  Italian  Society  of 
Sciences  at  (Modena)  Rome,  and  the  Society  at  Liverpool, 
November  25tb,  1876. 

Donations  for  the  Library  were  received  from  the  B.  S. 
New  S.  Wales ;  the  Academies  at  Ht,  Petersburg,  Berlin  and 
Philadelphia;  the  Societies  at  Konigsburg  and  Boston  ;  the 
Institute  of  Lombardy  ;  Soc.  Ital.  d.  Sci.  at  Rome  ;  R.  Geol. 
Committee  at  Rome  ;  S.  Capellini ;  Nouv.  M^t.  and  Rev, 
Pol,  Paris;  Aatroii,  _and  Antiq.  SS  and  London  Nature; 
Franklin  Institute  ;  Coll,  of  Pharmacy  ;  Smith.  Institution, 
Dr.  llayden,  and  the  Brazilian  Government. 

No.  96  of  the  Proceedings  just  published  was  laid  on  the 
table  for  examination. 

The  death  of  Dr.  Jos.  Car8on,,at  Philadelphia^  Dec.  30, 
1876,  in  the  69th  year  of  his  age,  was  announced  by  Mr. 
Fraley;  and  on  motion  Dr.  John  B.  Biddle  was  appointed 
to  prepare  an  obituary  notice  of  the  deceased. 

Mr.  Chase  made  a  communication  "On  the  influence  of 
central  forces  in  determining  chemical  volumes." 

Mr.  Britton  exhibited  specimens  of  artificial  fuel  manu- 
factured from  the  peat  bogs  near  Syracuse,  in  New  York, 
and  remarked  upon  its  resemblance  W?  the  lignite  of  S.  W. 
Arkansas,  promising  a  further  description. 

Mr.  Briggs  communicated  a  paper  "On  Refraction  Ta- 
bles," by  Prof  A.  K.  Mansfield,  of  Cordova,  S.  A. 

Dr.  LeConte  communicated  notes  and  a  table  to  point  out 
the  most  important  features  of  the  memoir  published  in  No. 
96  of  the  I 
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Mr.  Lesley  read  characteristic  portions  of  u  paper  hy  Mr. 
LeoLesquereanx  of  Ctilumbus,  introOuctory  to  "The  Flora  of 
the  Carboniferous  of  North  America,"  which  he  ia  pre|)aring 
as  one  of  the  Reports  of  Progress  of  the  Second  Geological 
Survey  of  Pennsylvania. 

The  report  of  the  judges  and  clerks  of  the  annual  election 
was  read,  announcing  the  following  list  of  officers  for  the 
ensuing  year : 

Presiden/. 

George  B.  Wood. 

Vice- Presidents. 

Fredei-ick  Fraley,  Eli  K.  Price,  E.  Otis  Kendall. 


iSecretaries. 
L.  LcConte,        Pliny  E.  Chase, 
J.  Peter  Lesley. 

Curators. 
Charles  M.  Creason, 

Treasurer. 
J.  Sergeant  Price. 

Councilors, 
Robert  E.  Rogers, 
Robert  Bridges. 


Hector  Tyndale, 


Isaac  (lays. 


George  F.  Barker, 


Daniel  0.  BrintOD. 


Henry  C.  Carey, 


Mr.  Lesley  was  nominated  Librarian. 

Pending  nominations  809  to  829  were  read. 

On  motion  the  Librarian  was  authorized  lo  transmit  to 
the  Deputy  Secretary  of  the  Commonwealth  at  Harriaburg, 
for  publication  in  the  new  volume  of  Archives,  the  MdS. 
Journal  of  Col.  Burd  at  Fort  Augusta,  in  1763,  taking  the 
needful  guarantees  for  the  safety  and  return  of  the  .MSS.  to 
the  Library  of  the  Society. 

And  the  meeting  was  adjourned. 
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Stated  Meeting,  January  19(A,  1877. 
Jr'reaent,  19  members. 

Vice-President,  Mr.  Pbice,  in  the  Chair, 

A  letter  of  envoy  waa  received  from  the  Imp.  Botanical 
Gardens  of  St.  Petersburg,  Aug.  15,  1876. 

Donations  for  the  Library  were  received  from  the  Mining 
Bureau  at  Melbourne ;  R.  Acad,  fit  Turin ;  S.Vin.  Fiorentino 
of  Naples;  the  Ulm  Art  Union ;  R.  Acad,  at  Brussels;  Rev. 
Pol.  and  Nature ;  Cobden  Club ;  Canadian  J.  of  Science,  To- 
ronto ;  Eaaex  Institute ;  S,  N.  II.  Boston ;  S.  C.  E.  Boston ; 
Hon.  W.  W.  Crapo,  of  New  Bedford  ;  Sill.  Journal ;  Amcr. 
Chemist ;  Med.  News  ;  A.  J.  Med.  Sciences ;  Penn  Monthly  ; 
Franklin  Institute  ;  Oeol.  Survey  of  Pa  ;  E.  D.  Cope;  Ord- 
nance Department  U.  S.  A.,  and  Coqis  of  Engineers,         * 

No.  98  of  the  Proceedings  just  published  waa  laid  on  the 
table  for  the  inspection  of  the  members. 

The  Secretary  presented  a  communication  entitled:  On 
the  first  systematic  collection  and  discussion  of  the  Venango 
Co.  oil  wells  of  Western  Pennsylvania,  by  E.  S.  Nettleton, 
C.  E.,  prepared  for  publication  and  communicated  by  J.  F. 
Carll,  Asst.  Geol.  Sur.  Pa.  in  charge  of  the  Survey  of  the 
Oil  Regions, 

Gen.  Kane  read  a  description  of  hia  recent  explorations 
in  Coahuila,  Mexico,  exhibiting  photographs  of  Mexican 
soldiers,  and  describing  the  movement  of  the  Indian  popula- 
tion southward  still  going  on. 

Dr.  Kiinig  described  his  success  in  establishing  a  scale  of 
colorimetry  for  minerals  containing  titanic  acid,  &c,  and  ex- 
plained liis  processes. 

Mr.  Blodget  brought  to  the  notice  of  the  Society  the  text 
of  a  proposed  Act  of  Congress  ordering  a  new  Arctic  expe- 
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ditioD,  the  diecuBeioQ  of  which  was  postponed  to  the  next 
meeting:  viz — 

And  4<t  i(  farther  tnarUit,  Thai  the  President  of  the  United  Biates  be 
authorized  lo  organize  and  send  out  one  oi  more  expeditioDS  toward  tbe 
North  Pole,  and  to  eatablUli  a  temporary  colooy,  for  purposes  of  eiplors- 
tion,  al  some  point  north  of  ilie  eiglity-firel  degree  of  north  latitude  on  or 
near  the  shore  of  Lady  Franlilin  Bay  ;  to  detail  such  offlcers  or  other  per- 
eons  of  the  public  service  'o  lalie  part  in  the  same  as  may  be  necessary, 
and  lo  use  any  public  veisel  that  nmy  be  suitable  for  Ihe  purpose  ;  the 
Bciontidc  operations  of  Ihe  e;ipeditioa  to  be  prosecuted  in  accordance  with 
'  the  advice  of  tlie  National  Academy  of  Science,  and  that  the  sum  of  fifXy 
thousand  dollars,  or  such  |>art  thereof  as  may  be  necessary,  be  hereby  ap- 
propriated out  of  any  inonL'ys  in  the  Treasury  not  otherwise  appropriated. 
to  be  expended  under  tbe  direction  of  tlic  Preaidenl.  Pi-e^ideii,  That  no 
part  of  the  sura  so  appropriated  shall  be  carried  to  tbe  surplus  fund  or 
covered  into  the  Treasury  until  the  purpose  of  the  spproprtation  shall  Iibtb 
been  completed,  but  may  be  applied  U>  expenses  of  said  expedition  incurred 
during  any  subsequent  year  that  said  e\|>cdition  may  be  engaged  in  its 

On  motion,  Mr.  Lesley  was  elected  Librarian  for  tbe  en- 
suing year. 

The  following  nominations  were  made   and    on   motion 
adopted : 

Standing  Committees  for  1877  : 

F'inance. 
Mr,  Frederick  Fraley, 
Mr.  E.  K.  Price, 
Mr.  Benjamin  V.  Marsh. 

Publkalion. 
Dr.  John  L.  LeConte, 
Dr.  Daniel  M.  Brinton, 
Mr.  W.  M.  Tilghman, 
Dr.  Harrison  Allen, 
Dr.  C.  M.  Cresson.  ' 

IMl. 
Gen.  Hector  Tyndale, 
Mr,  Edward  Hopper, 
Mr.  8.  W.  Roberts. 


■  Google 


386 

Library. 
Mr.  EH  K.  Price, 
Rev.  CliarleB  T.  Kraath, 
Dr.  George  H.  Horn, 
Br.  KiDderdiae, 
Prof.  Houston. 

The  readiog  of  the  list  of  surviving  members  was  post- 
poned. 

The  election  of  new  members  was  postponed  to  the  next 
meeting. 

And  tbe  meeting  was  adjourned. 


Stated  Meeting,  February  %mi,  1877. 

Present,  24  members. 

Vice-President,  Mr.  E.  K.  Price,  in  the  Chair. 

The  photograph  of  Mr.  Daniel  B.  Smith  was  received  for 
insertion  in  the  album. 

A  letter  accepting  his  appointment  to  prepare  an  obituary 
notice  of  the  late  Dr.  Jos.  Carson,  was  received  from  Dr. 
John  B.  Biddle,  dated  Jan.  24, 1877. 

Letters  of  acknowledgment  were  received  from  the  Royal 
Society  at  Upaal  (93,  94,  95 ;  XV"  ii).  Royal  Bavarian 
Academy,  November  19,  1876  (XII  i,  ii,  iii ;  93,  94,  95). 
Prof.  L.  Rutimeyer,  Basil,  November  6,  1876  (95);  Literary 
and  Philosophical  Society,  Liverpool,  January  5,  77  (97), 
and  the  University  Library  at  Strasburg  (92 — 96). 

Letters  of  envoy  were  received  from  the  Royal  Society, 
New  South  Wales,  Sydney,  July  12, 1876  ;  Royal  Statistical 
Society,  Upaal ;  Royal  Academy,  Stockholm;  Royal  Bava- 
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rian  Academy,  Munich  ;  Litorary  and  Philosophical  Society, 
Manchester;  and  Mr.  Linn,  Deputy  Secretary  of  the  Com- 
monwealth, Ilarrisbut^,  returning  to  the  safe  keeping 
of  the  Library  the  borrowed  MSS.  Journal  of  Colonel  Burd. 

Donations  for  the  Library  were  received  from  the  Royal 
Society,  New  South  Wales;  Royal  Statistical  Society,  Up- 
eal ;  Observatory  and  Bureau  of  Statistics,  at  Stockholm; 
Royal  Society  of  Antiq.,  Copenhagen ;  R.  Pruss.  A.  Ber- 
lin; Qer.  Geological  Society,  Berlin;  Anthropological  So- 
ciety and  Geological  Institute,  Vienna;  Royal  Bavarian 
Academy,  Munich;  Societies  at  Ulm  and  Giesscn ;  Royal 
Belgian  Academy,  Bruasels :  Revue  Politique;  Astronomi- 
cal Society,  Victoria  Institute,  and  Editors  of  Nature,  Lon- 
don; Literary  and  Philosophical  Society,  Manchester;  Phi- 
losophical and  Lilerarj'  Society,  Leeds ;  Royal  Cornwall  Pol. 
Society,  Falmouth  ;  Massachusetts  Historical  Society  ;  D.  S. 
A.  Green,  Groton,  Muss. ;  Silliman's  Journal ;  Franklin  lo- 
Btitnte ;  Zoological  Society ;  Pharmaceutical  Association, 
Philadelpliia;  Mr.  C.  A.  Ashburner;  Librarian  of  Congress; 
TJ.  S,  Department  of  State;  and  the  Wisconsin  State  His- 
torical Society. 

The  death  of  Prof.  Richard  Somers  Smith,  at  the  0.  S. 
Academy  at  Annapolis,  Tuesday,  January  2rf,  1877,  aged 
68,  was  announced  by  tho  Secretary. 

The  death  of  Mr.  F.  B,  Meek,  at  Washington,  December 
21,  1876,  agod  59,  was  announced  by  the  Secretary. 

Prof.  Cope  displayed  and  described  some  Dinosaurian  re- 
mains (skull,  dental  bones,  &c.)  obtained  in  his  last  explora- 
tion of  fresh  water  strata,  in  the  far  West,  overlying  the  ma- 
rine Cretaceous. 

Prof.  Cope  also  communicated  a  paper  entitled  "  A  con- 
tinuation of  researches  among  the  Batrachia-of  the  Coal 
Measures  of  Ohio." 

Mr.  Chase  communicated  a  note  on  the  "  Modes  of  central 
force  which  best  represent  some  of  the  most  general  forms  of 
chemical  activity." 

Mr,  Blodget  read  a  copy  of  a  bill  offered  for  the  conside- 
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ratioQ  of  Congress,  and  now  before  the  House  of  Representa- 
tiveSj  authorizing  the  President  to  organize  a  new  Arctic 
Expedition.  Mr.  Blodget  called  attention  to  the  argu- 
ments in  favor  of  such  an  expedition,  aa  at  present  planned, 
set  forth  in  a  pamphlet  of  forty  pages  entitled  :  "  Polar  Colo- 
nization and  Exploration,  by  Henry  W.  Ilowgate,"  As  there 
was  a  great  deal  of  iwstponed  business  for  the  meeting  of  the 
evening,  any  further  dUcu*jion  of  the  subject  was,  on  mo- 
tion of  Dr.  LeConte,  postponed.  Mr.  Blodgct'a  resolution 
was  as  follows: 

Rtt^lvtd,  Thai  the  proposed  expedition  for  Polar  research,  (obeorgaa- 
ized  by  the  President  of  the  Uniicd  Slates,  and  tu  he  plnced  under  the 
Bcleniillc  auepices  of  the  Nutioniil  Aiadeniy  of  Science,  is  approved  by 
this  Society,  under  the  sssurance  that  it  will  be  conducted  without  malcrial 
risk  to  life.  Under  such  conditions  it  may  (>e  productive  of  valuable  re- 
Bulls  ID  physical  science. 

On  motion,  the  reading  of  the  list  of  members  was  post- 
poned to  the  n ixt  meeting,  and  the  list  of  pending  nomina- 
tions for  membership,  from  No.  809  to  831,  was  read  and 
the  claims  of  each  nominee  in  turn  presented  by  the  sub- 
Bcribera  to  the  nomination. 

Mr.  Blodget  Britton  offered  the  following  resolution, 
which  was,  on  motion,  seconded,  debated  and  adopted,  viz. : 

Beinhid.  That  tlic  Officers  of  the  Society  be  nutboiized  to  certify  Ihe 
approval  of  a  bill  to  relieve  chnrilnble  devises  and  beques's  Irom  collaleral 
tax  ;  and  that  this  Siwicty  unites  in  the  prayer  for  tbe  passtige  of  sucli  a 

The  following  is  a  copy  of  the  text  of  the  proposed  law : 


Whereas,  When  cliaritable  devises  and  bequests  are  made  for  objects 
of  public  good  it  is  unwise  to  diminish  tliat  good  by  taxation  ;  Therefore 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  Commonwealth  of  Pennsylvania,  and  it  is  hereby  enacted  by  authority 
of  the  same,  That  alt  coUater.tl  taxes  upon  legacies  and  devises  for  charit- 
able purposes  are  hereby  repealed  ;  and  all  such  taxes  not  already  paid  in- 
to Ihe  State  Treasury  are  hereby  relinquished  and  released. 

Mr.  Briggs  and  Mr.  Lesley  opposed  the  passage  of  the 
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resolution  on  two  grounds :  1.  That  it  is  not  the  business  of 
this  Society  to  advise  the  Government  in  uncalled-for  cases; 
and  2,  That  the  action  of  a  collateral  tax  law  on  charities, 
so  far  from  being  a  hardship  and  a  reminiscence  of  barbar- 
ism, is  on  the  contrary  beneficial  and  proper  for  stimulating 
men  to  the  right  use  of  their  wealth  during  their  lifGtime,and 
for  protecting  society  in  the  New  World  against  the  growth 
of  those  mortmain  evils  which  eai>ecially  characterize  the 
semi -barbarous  times  and  governments  of  the  past. 

The  contrary  view  was  taken  and  supported  by  Mr.  Blod- 
get,  Mr.  Eli  K.  Price,  and  Mr.  J.  Sergeant  Price.  After 
which  the  resolution  was  adopted,  and  the  officers  accord- 
ingly empowered  to  act. 

Mr.  Blodget  desired  the  Secretaries  to  see  that  a  record 
was  made  of  his  disclaimer  of  any  such  statements  and 
opinions  respecting  the  character  and  conditiou  of  the  foun- 
dations of  the  Masonic  Temple  and  Public  Buildings  as  are 
ascribed  to  him  by  some  mistake,  in  the  published  Proceed- 
ings of  the  Society,  Ko,  97,  page  181.  Respecting  the  liret- 
named  building  he  had  not,  and  never  had  had  any  knowl- 
edge; and  respecting  the  foundations  of  the  Public  Build- 
ings he  had  always  known  and  asserted  their  excellence. 

On  scrutiny  of  the  ballot  boxes  by  the  presiding  officer 
the  following  persons  were  delared  duly  elected  members  of 
this  Society  -. 

809.  Prof  P.  Reuleaux  of  Berlin,  Chief  Commissioner  of 
the  German  Empire  at  the  Centennial  Exhibition. 

810.  Prof.  Rudolf  von  Wagner  of  Wiirtzburg.  Judge  at 
the  Centennial  Exhibition  of  1876. 

811.  Prof.  Mariano  Barcena,  of  Mexico. 

812.  Prof.  E.  H.  Von  Baumhauer,  of  Ilarlem,  President 
of  the  Centeuniul  Commission  of  the  Netherlands. 

813.  Prof.  George  Stuart,  Professor  of  Languages  in  the 
High  School,  Philadelphia. 

814.  Mr.  W.  V.  McKean,  of  Philadelphia. 

815.  Rev.  Charles  W.  Shields,  D.  D.,  Prof,  of  the  Harmony 
of  Science  and  Revealed  Religion,  Printeton,  N.  J. 
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816.  Mr.  Franklin  B.  Gowan,  President  of  the  Reading 
Railroad,  Philadelphia. 

817.  Mr.  Henry  Phillips,  Jr.,  of  Philadelphia. 

818.  Mr.  Henry  Turner  Eddy,  C.E.,  Dean  of  the  Faculty 
and  ProfeBBor  of  Mathematics  and  Civil  Engineering  in  the 
TJniverBity  of  Cincinnati. 

819.  Mr.  Cyrus  F.  Brackett,  M.  D.,  Profeaaor  Physics 
in  Princeton  College,  N.  J. 

820.  Prof.  James  Morgan  Hart,  of  the  University  of  Cin- 
cinnati. 

821.  Mr.  Henry  Armitt  Brown,  of  Philadelphia. 

822.  Dr.  Charles  W.  Siemens,  of  London. 

823.  Hon.  M.  Russell  Thayer,  Judge,  Philadelphia. 

824.  Hon.  Craig  Biddle,  Judge,  Philadelphia. 

825.  T.  Hewson  Bache,  M.  D.,  of  Philadelphia. 

826.  John  H.  McQuillen,  M.  D.,  of  Philadelphia. 

827.  Geo.  Strawbridge,  M.  D.,  of  Philadelphia. 

828.  "William  Goodell,  M.  D.,  University  of  Pa. 

829.  Mr.  Thos.  Frederick  Crane,  Ph.  D.,  Professor  of  Span- 
ish and  Italian  in  Cornell  University. 

And  the  meeting  was  adjourned. 


Staled  Meeting  February  16(A,  1877. 

Present,  14  members. 

Vice-President,  Mr.  E.  K.  pRtCB,  in  the  Chair. 

Rev.  Dr.  Shields,  Dr.  Goodell,  and  Dr.  McQuillen,  newly- 
elected  members,  were  introduced  to  the  presiding  officer 
and  took  their  seats. 

A  photograph  of  Professor  Frederick  Prime,  Jr.,  was  re- 
ceived for  insertion  in  the  album.  ' 

Letters  accepting  membership  were  received  from  Mr. 
Henry  Armitt  Brown,  dated  Philadelphia,  Feb.  6, 1877  ; 
Fsoc.  AM  BR.  PHiLOe.  eoc.  xvi.  99.  2w 
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from  Mr.  Craig  Biddle,  dated  2033  Pine  Street,  Feb.  6, 1877; 
from  Dr.  Goo.  Strawbridge,  dated  1616  Chestnut  Strfeet.  Feb. 
7, 1877 ;  from  Mr.  Henry  Pliillips,  Jr.,  dated  304  S.  Eleventh 
Street,  Feb.  11, 1877;  from  Mr.  M.  Rnssell  Thayer,  dated 
Chestnut  Hill,  Feb.  8, 1877  ;  from  Prof.  T.  F.  .Crane,  dated 
Cornell  University,  Ithaca,  Feb.  8, 1877;  from  Dr.  Charles 
W.  Shields,  dated  Princeton  College,  Feb.  8, 1877  ;  from  Mr. 
George  Stuart,  dated  1528  N.  Eighteenth  Street,  Feb,  12, 
1877 ;  from  Dr.  Thomas  Good«ll,  dated  Preston  Retreat, 
Twentieth  and  Hamilton,  Feb.  13, 1877 ;  from  Mr.  W.  V. 
iMeXean,  dated  [Ledger  Office],  Feb.  16,  1877;  from  Dr.  J. 
H.  McQuilleu,  dated  2100  Arch  Street,  Feb.  12,  1877. 

Letters  of  acknowledgment  were  received  from  the  Uni- 
versity of  Toronto  (96,  98) ;  and  the  Boston  Public  Library 
(96). 

Donations  for  the  Library  were  received  from  the  Society 
at  Lille ;  Revue  Politique ;  London  Nature  ;  Essex  Institute  ; 
American  Chemist;  Mr.  A.  R.  Grote,  Buffalo;  Franklin 
Instilute;  Penn  Monthly;  American  Journal  of  J'harmacy  ; 
Medical  News  and  Library  ;  House  of  Refuge ;  and  Reading 
Railroad;  Mr.  Leo  Lesquereux;  AVar  Department,  U.  S.; 
the  Commissioner  of  Education,  Washington  ;  Mr.  Sam. 
Scudder;  Dr.  Robert  Peter;  and  the  Mercantile  L.  Associa- 
tion, San  Francisco,  California. 

The  deatli  of  Dr.  Anderson  was  announced  by  the  Secre- 
tary, on  authority  of  information  received  from  Columbia 
College. 

The  death  of  Dr.  Elisha  J.  Lewis,  Febrnary  10th,  1877,  at 
Philadelphia,  aged  years,  was  announced  by  Mr.  J.  S. 
Price. 

The  Secretary  read  a  communication  from  Mr.  Alex.  E. 
Outerhridge,  Jr.,  entitled  '■  On  the  wonderful  divisibility  of- 
metallic  gold,"  giving  a  short  description  of  an  experiment 
made  in  the  Assay  office  of  the  U.  S.  Mint,  at  Philadelphia. 

Mr.  Outerbridgc  eleetrotypod  a  film  of  gold  upon  b  copper-plate  the 
difference  o(  weight  before  and  after  Ihe  process,  in  two  trials,  showing 
the  weiglit  of  gold  deposited  tobet-lOofa  grain,  over  h  fnirfaee  of  two 
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hundred  square  inches  ;  which,  if  llie  gold  were  equallj  distributed  in  a 
continuous  film  over  Uie  whole  surlUce,  would  give  il  a  thickness  of 
1-B9«,400tli  part  of  an  inch.  A  single  grain  of  gold  may  be  beaten  out  bo 
as  to  coTer  sevenly-flvo  square  incties  with  a  thinness  of  l-807,650th  pan 
of  an. inch. 

The  Secretary  read  a  communication  entitled  "A' meas- 
ured section  of  the  Palieozoic  Rocks  of  Central  Pennsylvania 
from  the  top  of  the  Alleghany  River  Coal  Series  (on  Broad 
Top)  down  to  the  Trenton- Limestone,  in  the  Lower  or  Cam- 
hro-Silurian  System."  by  Charles  A.  Ashhurner,  Assistant 
on  the  Second  Geological  Survey  of  Pennsylvania. 

Gen.  Kane  resumed  the  reading  of  liis  communication 
made  at  a  recent  meeting  of  the  Society,  describing  his  per- 
sonal observations  in  Mexico,  and  discussing  the  ethnologi- 
cal movements  taking  place  in  that  part  of  the  American 
Continent. 

Professor  Cope  exhibited  and  described  some  fossil  remains 
of  a  Dinosaur,  found  by  l)r.  Newberry  in  1870,  in  one  of  the 
canons  of  the  mountains  of  Utah,  the  first  ever  discovered 
in  Triassic  rocks  in  that  part  of  the  Continent.  lie  com- 
pared them  with  others  found  by  himself  in  1874. 

Professor  Cope  exhibited  drawings  of  scratched  figures  on 
coal  shales  said  to  have  beeti  formed  in  an  Indian  miiund 
near  Davenport,  Iowa,  and  now  preserved  in  the  Museum  of 
the  Davenport  Academy  of  Sciences.  One  of  these  drawings 
represents  a  kind  of  zodiac,  and  the  other  nnmerous  forms  of 
animals,  some  of  which  are  easily  recognized,  white  those  of 
others  are  unknown.  These  drawings  are  of  such  unusual 
excellence  of  design,  and  the  accompanying  symbols  and  let- 
ters have  so  Indogernianie  an  aspect,  that  doubts  were  ex- 
pressed by  some  of  the  members  present  concerning  their 
genuineness. 

Pending  nominations  830  and  831,  and  new  nominations 
832,  833  and  884  were  read. 

The  resolution  of  the  Finance  Committee  postponed  at  the 
last  meeting  vras  taken  up,  and  on  motion  an  appropriation 
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of  $1500  (fifteen  hundred  dollars)  was  made  for  coDtiiiuiog 
the  printing  of  the  Catalogue  of  the  Library. 

Gen.  Xane  read  the  following  joint  reaolution  offered  to 
Congreaa. 

Bttolved,  That  the  PreBident  be  autbnrized  to  conrerwith  Ihe  authoritiec 
of  Mexico  for  tbe  esUblJslimeiit  of  a  joint  couiiiiiasion  liBvin);  for  ita  object 
the  BcieotiQc  explomtioii  uf  the  border  Stales  of  Mexico  and  the  Uait«d 
States ;  the  ojieratioiiB  of  tlie  commisaton  to  bs  cooducled  under  the  advice 
of  the  National  Academy  of  Sciences,  Pronided  homtver,  Ibat  nothing 
herein  coDUined  Bhall  be  construed  as  to  involve  tlie  United  Stales  for  the 
payment  o(  any  claim  ivbicb  may  grow  out  of  Buch  action  or  proceeding- 
Act,  July  12,  1870. 

On  motion  of  Gen,  Kane,  it  was  resolved  that  this  Society 
approves  of  the  passage  by  Congress  of  the  above  Resolu- 
tion; heartily  commending  the  scientific  exploration  pro- 
posed, and  the  form  of  organization  suggested. 

And  the  meeting  was  adjourned. 


Slated  Meeting.   March  2nd,  1877. 

Present,  15  members. 

Vice-President,  Mr.  Price,  in  the  Chair. 

Dr.  Bache,  a  newly  elected  member,  was  presented  to  the 
presiding  otficer,  and  took  his  seat. 

Letters  accepting  membership  were  received  from  Prof. 
O.  F.  Brackett,  dated  Princeton,  Feb  17, 1877 ;  and  Prof. 
Henry  Turner  Eddy,  C.  E,,  dated  University  of  Cincinnati, 
Feb.  26, 1877. 

A  photograph  for  the  album  was  received  from  Dr.  Geo. 
W.  Anderson,  of  tlie  American  Baptist  Publication  Society, 
1420  Chestnut  Street,  Philadelphia. 

A  letter  requesting  a  set  of  Proceedings  for  working  pur- 
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poses  was  received  from  Prof.  J.  J.  Stevenson,  dated  314 
West  30th  Street,  N.  Y.,  Feb.  15, 1877;  and  on  motion  the   , 
request  was  granted. 

A  letter  requesting  No.  73,  75  and  80  of  the  Proceedings 
of  the  Society,  and  the  loan  of  any  cuts  relating  to  the 
subject  of  Indian  sculptures  in  the  possession  of  the 
Society,  to  be  used  by  him  in  his  work  on  Indian  Antiqui- 
ties, was  received  from  Mr.  E.  A.  Barber,  West  Chester,  Pa., 
with  references  to  Prof.  T.  0.  i'orter,  of  Easton.  On  motion 
the  Librarian  was  directed  to  correspond  with  Prof.  Porter, 
and  authorized  to  grant  Mr.  Barber's  request. 

Letters  of  acknowledgment  were  received  from  the  Rad- 
clifFe  Observatory,  Feb.  12, 1877;  and  the  Franklin  Institute. 

A  letter  of  envoy  was  received  from  C.  P.  Ob.,  St,  Peters- 
burg. 

Donations  for  the  Library  were  received  from  J.  J.  A. 
Worsaac,  of  Copenhagen ;  Annates  des  Mines ;  Revue  Poli- 
tique; Geographical  Society  and  Bureau  des  Longitudes, 
Paris;  Royal  Astronomical  Society  ;  Victoria  Institute  and 
London  Nature;  Nova  Scotia  Institute  at  Halifax;  the 
Editor  of  the  Naturalist's  Directory,  Salem;  the  A.  Antiq. 
Society,  Worcester;  American  Chemist ;  Index;  Mr.  Potts 
of  Camden,  N.  J.;  Mr.  Fred.  Graff,  Mr,  Hermann  Haupt, 
and  the  Mercantile  Library  Co.,  of  Philadelphia;  Commis- 
sioners of  Second  Geological  Survey  of  Pennsylvania  ;  U.  9. 
Corps  of  Engineers,  and  Public  Library  of  Indianapolis. 

The  death  of  Rear  Admiral  Davis  at  Washington,  Feb. 
25, 1877,  aged        years,  was  announced  by  the  Secretary. 

Professor  Sadtler  communicated  the  results  of  his  recent 
gas  analyses;  and  Mr.  Lesley  described  the  importance  of 
the  investigation  in  a  geological  sense,  as  the  first  ever  pub- 
lished which  took  into  account  the  elements  of  depth  hypso- 
metrical,  depth  geological,  order  and  age  of  the  oil  horizons, 
and  geographical  distribution  of  the  groups  of  wells  in  a 
north  and  south  direction  from  Pittsburgh  to  Buffalo. 

Professor  Cope  exhibited  a  vertebral  column,  thirty-three 
feet  long,  of  aa  unusually  perfect  Elasmosaurus,  to  which  he 
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gave  the  specitic  name  of  Serpentinus,  and  described  the 
points  in  wliich  it  ditt'ered  from  S.  platyants  (Cope),  a  de- 
scription of  wliich  had  been  given  at  a  meeting  of  tbe  So- 
ciety nine  yoara  ago,  and  was  published  in  its  Transactions. 

Profeaaor  Cope  also  communicated  evidence  of  the  exist- 
ence of  a  new  species  of  Mastodon  in  the  United  Statea,  and 
proposed  for  it  the  specific  name  M.  tremontiniis. 

Mf.  Chase  called  attention  to  some  experimental  results, 
illustrating  Ilia  Gth,  7th  and  10th  fundamental  propositions 
of  central  force. 

Professor  Bitiziiis  read  a  paper  entitled  "The  progress  in 
Meteorology,  and  its  tendency  during  the  last  twenty-five 
years;  with  some  supplementary  Tiotes  to  a  recent  English 
work  bearing  that  title. 

Pending  nominations  830,  831,  832,  833  and  834  were 
read. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  March  16(A,  1S77. 

Present,  12  members. 

Vice-President,  Mr.  Price,  in  the  Chair. 

Mr.  McKcan  a  newly  elected  member  was  introduced  to 
the  presiding  officer  and  took  his  seat. 

Letters  accepting  membership  were  received  from  Prof. 
J.  M.  Hart,  dated  228  S.  Broad  Street,  Philadelphia,  March 
2d,  1877  ;  and  from  Prof.  F.  Reuleaux,  dated  Berlin,  Feb. 
20, 1877. 

Letters  of  acknowledgment  were  received  from  R  A. 
Barber,  dated  West  Choatpr,  Pa.,  March  12,  1877,  (73,  75, 
80);  the  Lenox  Library,  dated  New  York,  March  14, 1877, 
(96,  98);  and  Prof.  J.  J.  Stevenson,  dated  314  W.  Thirtieth 
Street,  New  York,  March  7,  1877  (65  to  98), 

A  letter  of  envoy  was  received  from  Prof.  Daniel  Eirk- 
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wood,  dated  Bloomington,  Indiana,  March  8th,  1877,  with 
a  MSS,  cumin unicati on. 

Donations  for  the  Library  were  received  from  the  Royal  So- 
ciety, New  South  Wales;  the  Editors  of  the  Flora  Batava; 
the  Royal  Belgian  Academy  ;  the  Revue  Politique;  the  M. 
C.  L.,  Oambridge,  Mass.;  Sttliman's  Journal;  New  Jereey 
Historical  Society ;  Astor  Library ;  Mr,  E,  A.  Barber,  Prof. 
P.  Fi-azer,  Jr.,  Dr.  Hewson  Bache;  the  Medical  NewB ; 
Journal  of  Pharmiicy;  Franklin  Institute  and  Penn  Monthly; 
War  Department  at  Washington,  and  Don  J.  Ramon  de 
Ybarrota,  of  Mexico. 

A  communication  was  read  by  the  Secretary  entitled, 
"On  Eight  Meteoric  Fireballs,  &c.,  by  Daniel  Kirkwood, 
Professor  of  Mathematics, Indiana  University,  Bloomington, 
Indiana." 

Prof.  Blazius  continued  the  reading  of  his  paper  on  "  The 
tendency  of  modern  meteorology." 

Dr.  Wood  communicated  a  paper  entitled  "  On  the  as- 
serted antagonism  of  Nicotia  and  Strychnia,  by  Francis  L. 
Haynes." 

The  Secretary  communicated  a  paper  entitled,  "  Notes  on 
the  results  of  a  survey  of  the  iron  ore  beds  of  the  Juniata 
District  of  the  Second  Geological  Survey  of  Pennsylvania 
by  John  H,  Dewees." 

Prof.  Cope  exhibited  and  described  a  cast  of  the  brain 
cavity  of  Coryphodon  elephantopus,  of  which  a  complete  skele- 
ton exists,  and  discussed  the  homologies  of  the  organ,  and 
showed  that  the  genus  to  which  the  animal  belongs  pioji- 
erly  constitutes  a  fourth  sub-order  of  mammalia  lower  in 
type  than  the  Maraupialia. 

Pending  nominations  Nos.  830,  831,  832,  833,  and  834 
were  read. 

Prof.  Chase  oifered  the  following  preamble  and  resolutions, 
which  were  seconded,  discussed  and  adopted  : 

Whareot,  It  is  or  tbo  greatest  importance  I  hut  the  investigalion  of  aat* 
lira]  phcnomeDa,  such  as  the  origin  and  migratiODs  of  crcniures,  noxious 
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to  agricnlture,  should  be   directed   bj  discipliaed  men  of  science,  of  ac- 
knowledged ability  and  trust nortbineas,  and 

Whtrea*.  Thia  Society  has  been  informed  tbat  a  vacancy  may  occur  in 
tbe  poetof  Commisaiuner  of  Agriculture  in  tbe  Department  of  the  Interior, 


Whtrea*,  Tbe  name  of  our  fellow  member,  and  diatinguiBhed  iialuraliEt 
and  eniomologisi,  Dr.  Jobn  L.  LcCoate,  has  been  put  fornard  fur  recom- 
mcndatiua  to  tbe  President  for  aaid  appointment,  therefore 

Reiolned,  Thai  thia  Society  heartily  endorse  auch  recommendation. 

Prof,  Frazer  offered  the  following  resolution  : 

Retohed,  That  this  Society  recommend  to  ita  members  in  the  presenta- 
tion or  papers  containing  references  to  lengih,  weight  and  capncity,  to  add 
lo  audi  uniia  as  they  may  deem  preferalile.  tbe  metric  units. 


Dr.  Rogers  offered  the  following  amendment: 

And  alio.  That  those  who  may  use  tlie  metrical  aystem  sbal]  convert  the 
same  into  tbe  English. 

The  resolution  and  amendment  were  ordered  to  be  pub- 
lished on  the  card  of  notice  for  the  next  meeting,  and  dis- 
cussion on  their  merits  was  postponed. 

The  meeting  was  then  adjourned. 


{Continued  on  page  861.) 
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On  the  Progresi  oftht  Iforth  Ameriean  Oarboniftrov*  FUira,  in  fnpara- 
lion  for  (A«  Seeand  Otological  Santg  of  Ftttntglvania. 

Br  L.  Lbsqdebeux. 

{Btad  btjart  the  AmeTiea.n  PMIoiophteal  Society,  January  5,  1877.) 

The  purpose  of  thU  memoir  Is  to  give  a  short  uconnt  of  the  progress 
which  has  been  nude,  to  this  day.  In  the  preparsUou  of  the  North  Ameri- 
can Coal  Flora  as  one  volume  of  the  current  Reporis  of  the  Second  Qeo- 
logical  Butvey  of  PeanaylvRDiii. 

At  first  it  seemed  appropriate  to  prepare  for  publication,  and  In  order  U> 
preserve  the  right  of  priority  of  names,  a  catalogue  of  the  gpecies  which 
hftve  to  be  descril>ed  to  tlie  Flora,  and  (o  define  the  esseutiai  points  or  the 
cIssalS cation,  especially  the  generic  divisions. 

Details  of  ciasslflcatlun,  however,  cannot  be  positively  fixed  before 
all  the  materials  used  in  the  preparation  of  the  descriptions  of  the  speclee 
have  been  definitely  examined.  Then  the  manuscript  of  the  flora  will  be 
ready  for  the  printer  and  a  syDopeis  of  It  would  be  useless.  Moreover,  a 
mere  enumeratloD  of  names  would  offer  little  of  general  interest. 

It  is  therefore  more  advisable  to  give  In  advance  an  txpou  of  the  plan 
which  has  been  followed  in  the  reeearches  deemed  necessary  for  the  pre- 
iwratlon  of  the  work  1  of  the  available  sources  of  Information  ;  of  the  ma- 
terials, when  and  where  collected  for  It ;  of  the  point  arrived  at  until  now, 
and,  therefore,  of  the  more  interesting  data  which  have  to  be  exposed  In 
the  publication  of  Ibis  Flora. 

Those  who  have  ever  examined  what  is  genernlly  called  speclmena  of  coal 
plants,  know  that  they  generally  represent  part*  of  trunks,  whose  surface  is 
marked  by  peculiar  impressions;  or  branches  without  leaves,  whose  relation 
is  recognized  also  by  the  scars  upon  their  bark)  or,  for  the  ferns,  especially, 
fragments  or  pinoffi  of  fronds  with  leaHete,  or  more  generally,  of  detached 
pinnules,  which,  though  they  may  be  beantifut,  do  not  give,  when  con- 
sidered separately,  an  ides  of  the  general  or  true  character  of  the  vegetable 
to  which  they  belong.  The  clBSsification  of  the  living  species  of  the  great 
&mily  of  the  ferns  is  derived  more  especially  from  the  characters  of  their 
fructin cations.  In  the  coal,  though  the  fema  constitute  by  far  the  greatest 
partofihe  vegetation,  tboirrructlflcatlonaarerarely  found,  and  when  found, 
they  are  mostly  attached  to  braoches  or  pinns  separated  from  the  sterile 
fronds,  which  (hen,  were,  as  they  are  now.  of.en  very  different  in  asp'.'Ct 
and  characters  from  the  fruiting  ones.  Hence  It  is  very  difflcult  to  ascertain 
their  correlation  ;  and  thus  the  paleobotanlst  may  place  in  oaegenusasterlle 
branch  whenbe  has  to  describe  the  fertile  pinna  of  tbesame  fern.  In  another. 
Long  ribbon  leaves,  hard  fruits  of  various  stiape.  also  are  frequently  seen 
In  tbo  shale  of  the  coal ;  but  tlieee  are  most  rarely,  if  ever  found  attached 
FROc.  AMCB,  rniLOa.  soc.  xti.  DO.  9x 
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U)  stems,  and,  tbcrefurc  tbe  relatioo  of  maDy  of  them  to  the  plao'.v  whldi 
they  represent  prevents  their  rererence  to  original  types,  and  forces,  for  their 
deacriptioQ,  an  artificial  classification  which  the  discovery  of  a  single 
specimen  may  overthrow.  Hence  it  happens  that,  in  llie  puniiit  of  his 
researches  to  recognize  the  specific  cbarac'.era  or  even  the  more  distant 
relations  of  the  vegetable  fragments,  the  paleonlologist  is  forced  to  look  for 
and  lo  compare  a  large  numl>er  of  specimens  before  he  is  sbie  to  fix  (heir 
references.  The  aubdivlBlons  of  the  leaves  or  fronds  of  ferns,  tbe  piniuc 
and  pinnules,  have  not  between  the  sanie  species  that  kind  of  likeness  or 
alBnity  of  shape  remarked  between  the  leaves  of  dicotyledonous  plants. 
Tbe  modifications  of  form  are  not  only  extremely  numerous,  but  present 
such  an  aaomaloas  diversity,  that  botanists  unacquainted  with  Ihis  Bectioo 
of  natural  history  could  often  suppose  no  generic  relation  between  some 
of  tbe  leaQets  which  represent  the  same  species.  One  of  the  most  common 
femn  of  the  middle  coal  measures,  a  NearopUrU,  for  instance,  is  nearly 
always  fonnd  in  detached,  fine,  large,  cordate -lanceolate  leaflets,  which 
sometimes  meas'jre  four  to  five  inches  in  length  and  two  or  ibree  Inches  in 
diameter,  t^me  small  round  or  broadly  oval  pinnules  are  generally  found 
mixed  with  those  large  leaves;  they  are  not  oven  half  an  inch  In  diameter  ; 
and  though  they  have  a  similar  character  of  nervmlion.  tbe  difference  in 
shape  and  size  is  so  marked  that  they  were  of  course  described  under  a 
different  specific  name.  Lindluy  and  Button  were  the  firat  to  suppose, 
from  their  coincidence  of  local  distribution,  that  they  might  possibly  repre- 
sent parts  of  the  same  plant.  Sincethen,  andlongafterwards,  large  branches 
of  fronds  have  been  discovered  in  this  country  with  the  two  forms  of  leaves 
attaclied  to  the  same  pedicel,  the  large  leaves  being  borne  upon  a  short 
stalk,  with  two  small  leaflets  attached  to  their  base.  A  number  of  cases  ot 
the  same  kind  might  l>e  menlioned  ;  but  this  one  is  sufficient,  and  I  qoote 
it  not  merely  to  show  how  great  are  the  difflculiies  encountorml  by  the 
botanist  in  the  study  of  coal  plants  and  what  persistence  it  demands,  but 
to  prove  that  the  discoveries  made  in  tbe  coal  flora  of  this  continent  ren* 
der  now  to  European  paleontologists  the  same  amount  of  assistance  that 
we  have  received  from  their  works  in  former  times. 

Tbe  remains  of  coal  plants,  generally  pleasant  to  the  eye  by  their  grace- 
ful shape,  and  some  of  them  of  very  peculiar  forms,  widely  apart  from 
those  which  are  generally  observable  in  the  vegetation  of  our  lime,  could 
not  but,  as  wonderlHil  productions  of  nature,  pzclte  tbe  interest  of  the  flnt 
investigators  of  the  carboniferous  measures  of  Pennsylvania.  Already 
in  1618,  Steinhauer  had  published  in  the  Transactions  of  the  American 
Philosophical  Society  his  Fi>uil  reUqvia,  where  remains  of  plants  now  re- 
ferable to  CaUimitn,  Lepidodtndroa,  Uloitndroa,  ArtUia,  SigMaria,  and 
Btigmaria,  ure  figured  and  described  under  the  collective  name  of  Phflo- 
lUhet.  He  does  not  represent  any  kind  of  fern;  but  he  mentions  in  the  in- 
troduction  that  moat  of  the  specimens  of  fossil  plants  from  the  carboniferons 
are  Filiett  (ferns).  After  him,  lo  1(30,  Granger  mentions  without  descrip- 
tlons  a  few  spedmens  of  coal  plants  from  Zaaesville,  Ohio.  From  that  time 
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to  183S,  Granger,  Ciat  and  Prufessor  9illini:in  seat  ti  number  of  specimens 
to  BroDgnlnrt,  who  w&g  then  engaged  in  the  publication  of  liia  great  wurli 
upon  the  flom  of  the  coal.  In  1881,  Professor  B&lon  desfribed  with  figures 
u  fossil  scale  tree,  ILepidoieadron-,  sent  to  him  from  Montrose,  ia  Bradtiird 
County,  PeDnsylvanitt.*  In  1933,  the  same  aatbor  remarks  that  Professor 
James  Hall  had  made  ia  PeDDsylraoia  the  most  cxtenalve  colIecUon  of 
vegetable  fossils  that  had  hitherto  been  made  oa  this  coniineot,  and  gives 
the  names  of  sis  species  which  had  been  dctermiaed  by  the  aid  of  BroDg- 
niart's  figures  and  descriplloDS,  adding  that  he  had  before  bim  twenty-five 
ascertained  species  from  the  coal  measures  of  PennayWanla.  Already  In 
1881  the  description  of  Faeoidtt  Broagniarti  was  published  by  Harlan,  who 
bad  discovered  it  and  mentioned  It  before  as  F.  AtUjhtiaitn*i*.  This  species 
waa  later  redescribed  by  Hall  in  Pal.  of  New  York,  as  F.  Uitrlani,  and  later 
still  Goppert,  in  his  Flora  of  the  Transition  meaBures,  rendered  a  Just  tribute 
of  homage  both  to  Harlan  and  (o  Hall  in  describing  it  anew  as  Uarlania 
ffaltii.  I  find  in  the  same  historical  record  of  Professor  Lesley,  mentkm  of 
a  splendid  collection  of  coal  plants  made  at  great  expense  and  prcsenlcd 
to  the  Qeologicat  Society  of  Pennsylvania  by  Dr.  Martin.  This  collection, 
It  seems,  has  been  lost.  Then,  of  a  plate  of  fossil  plants  of  the  New  Red  of 
Virginia,  by  Mr.  P.  OCtemson;  fartheron,  a  paper  by  Harlan  un  coal  planta, 
four  species  of  which  are  figured  ;  and  later  still,  some  rL>marka  from  the 
same  naturalist  upon  a  spec'.es  of  EquUetum  referrable  to  Anttrophyllilet  or 
Annularia.  To  this  I  may  add  the  record  of  a  memjir  published  in  1837 
by  Dr.  Hildreth,  In  SilUman's  Journal,  where  this  able  geologiM  and  noble 
miD  haa  figured  a  number  of  coal  plants,  mostly  undescrlbed  and  without 
name^  some  of  them  of  indefinite  relalionsbtps  ;  and  of  another  memoir 
published  in  1847  by  Dr.  Teschmacher  of  Boelon,  who  mentions  iwenij 
three  species  of  coal  plan'.8  from  Massachuselle  and  Rhode  hland,  some  of 
them  figured,  and  more  or  less  dlstlnclly  referrable  to  species  known  Hrom 
the  works  of  European  authors.  For,  at  that  time,  the  coal  flora  of  Europe 
had  been  already  studied  with  great  activity,  and  besides  the  works  of  the 
olderauthors,  Schlnttheira,  Artia,  Lindley  and  Button.  Sternberg,  which  have 
tost  nothing  of  their  aclentlflc  value  even  to  our  time,  the  paleobolanists  of 
America  had  for  points  of  comparison  of  iheir  fossil  plants  the  Flora  of 
Brongniart,  and  his  numerous  memoirs  oi  coal  plants  published  fh>m  1B21 
to  1644  ;  a  pamphlet  of  Bfi^r  oa  the  fruits  of  the  coal ;  Corda's  Beltrage, 
a  splendid  work  on  the  Internal  slnicture  of  fossil  trunks  and  stems ;  Oer- 
mar's  work  on  the  fossiifofthecarboniferous  of  Wettln  ;Qdppert's  Systems, 
1886  ;  and  later,  his  genera  (Qattungen),  publishod  from  1841-48  ;  Outbler ; 
Unger  on  the  Calamiie* ;  and  less  important  memoirs  of  authors,  Binney, 
Oelnitz,  8chlmper,  Roemer,  etc.,  who  have  now  become  far-famed  by  no- 
table works  on  Ihe  vegetable  paleonSology  of  the  coal. 

From  this  rapid  synopsis  it  may  be  seen  how  tittle  was  known  of  the  car- 
boniferous flora  of  North  America   when.  In  18S1,  I  was  called  to  Join  the 
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corpe  nf  the  flrsi  Oeologlc&l  Survey  of  PeniuylTanU  as  Palcol>ot»nbl,  and 
was  then  reqneated,  not  merely  to  collect  Mid  Btady  the  co«l  pluits, 
and  to  give  an  ttccouot  of  tbem,  bat  to  flod  la  regard  1o  their  itrailgrapbi- 
cnl  dUtributioD  oome  data  wbich  migbt  be  of  applIcatiuD  for  tbe  determt- 
natioD  of  tbe  relative  position  of  tUe  coal  beds.  I  went  to  vrork  then  ;  but 
when  I  look  now  upon  those  flrat  researches  of  mine,  I  can  bat  feel  a  deep 
Kose  of  commiseration  for  that  student  of  American  paleobotany  who  bad 
never  before  seen  an  American  specimen  of  fossil  plants,  and  who  wa* 
called  to  prepare  a  full  record  of  a  flora  which  after  twenty-flve  year* 
of  inccHsant  work  is  as  yet,  and  will  ever  be.  Incomplete  ;  and  to  de- 
cide upon  pmbleros  as  (hr  from  solution  now,  after  tbe  multiplied  re- 
senrches  of  a  score  of  naturaUitB  of  the  highest  Btanding,  aa  they 
were  thirty  years  ago.  And  thia  commisGratlon  does  not  apply  merely 
to  tbe  results  of  the  work,  but  to  the  labor  lUelf.  I  had  as  yet  never 
had  any  collection  of  coal  plants  of  my  own.  and  ihus  had  no  points 
of  comparison  whatever  I  had  merely  atndled  theae  plants  in  some 
of  the  more  important  cabinets  of  Europe,  especially  that  of  Straabuarg, 
which  bad  furnished  to  Brongntarta  large  part  of  the  materials  used  for  bts 
Flora.  And.  except  a  copy  of  Sternberg  lent  to  me  by  the  director  of  the 
survey,  I  had  no  books.  Theworkhad  to  be  done,  however.  Spendingdays. 
even  whole  weeks,  upoB  tbe  great  heaps  of  blackshalo,  now  such  a  maiiced 
feature  of  the  landscape  of  the  Anthracite  Aelds ;  cutting  and  taming  over 
those  shales,  sometimes  heated  by  the  sun  to  snch  a  degree  that  they  conid 
hardly  be  taken  into  the  liands;  comparing  incomplete  iVagments  in  trying 
to  recognize  the  original  characters  of  the  plants ;  carefiilly  collecting  all 
that  seemed  of  any  value  to  my  purpose,  and  heaping  and  transporting 
lota  of  specimens  on  my  back,  however  great  the  distances  might  be,  I  had 
soon  materials  enough  at  my  command.  For  then  most  of  the  miue«  were 
new  openings ;  the  shales  were  generally  taken  out,  and  lay  uncovered, 
and  some  of  th<>  ooal  beds  were  very  rich  In  fossil  remains.  Horoover,  I 
found  already  some  fine  cabinets  of  fossil  plants  open  to  me  for  exami- 
nation ;  that  of  Mr.  Clarkson  of  Wilkeslmrre  ;  of  Mr.  Jones  of  Carbondale, 
botb  very  Intelligent  gentlemen,  superintendents  of  coal  mines ;  and  maoj 
fine  specimens,  isolated  as  curiosities  by  hotel  keepers  or  land  proprietors, 
were  presented  to  the  survey.  All  these  specimens  after  being  examined 
and  labeled  by  a  No.  of  order  corresponding  with  those  of  ray  book  of  ref- 
erences, in  which  remarks  on  the  sped  flea  tlon  were  written,  were  boxed 
and  sent  to  the  address  of  Professor  Itogers  at  Philadelphia ;  except,  bow- 
ever,  those  which  had  to  be  figured  for  the  plates  of  the  repori,  or  which  as 
yet  of  uncertain  relation,  bad  lo  be  more  carefully  studied. 

At  the  suggestion  of  the  director  of  the  survey  I  had  prepared  for  puh- 
licailon  in  the  Boston  Journal  of  Natural  History  (Angust,  1$34|  an 
abridged  description  of  the  new  species  of  fossil  plants  found  in  llie  coal 
fields  of  Pennsylvania.  But  the  final  report  was  mostly  made  at  the  hoas« 
of  Prof.  Rogers  at  Boston,  where  all  the  specimens  of  the  survey  were 
then,  and  where  I  spent  three  months  In  a  Hnal  ravipw  to  close  the  memoir 
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on  the  fi>8Bi1  flora  of  ihe  coal.  Wbeo  I  delivered  it,  It  vraa  with  tUeunder 
Btsading  that  I  should  have  the  privilege  of  ruviewing  the  inaniucript 
before  It  was  delivered  la  the  printer,  or  at  least  of  correcting  the  galley- 
proofa.  But  I  heard  notliiog  mire  about  it,  nor  a  word  from  Prof.  Rogers  ; 
and  thus  I  supposed  tliat  the  publication  of  the  report  liad  been  abandoned ; 
when  I  received,  in  1858,  a  printed  copy  of  the  plaiee,  with  a  note  request- 
ing me  to  correct  them  If  1  Touod  it  advisable,  and  sating  that  the  report 
was  already  defloitely  printed.  Of  course,  as  I  bad  no  copy  of  the  manu- 
script, nor  any  proof  prints,  I  could  not  correct,  the  plates,  wblcb  arc 
moreover  satlsfuclorily  engraved.  It  is  not  necessary  to  say  that  if  I  could 
liave  reviewed  the  memoir  Iwfore  its  publication  It  would  have  been,  If  not 
re-written  entirely,  at  least  grea;ly  mi>di9ed  ;  for  afer  some  year*  of  (Hir- 
ther  researches  for  specimens  of  coal  plants  In  the  Pennsylvania  anthracite 
fields,  I  should  have  had  some  important  correotiaDsto  make  and  a  number 
of  interesting  data  as  additions  to  it.  For  indeed  its  phraa.'ology  \r  very 
poor,  the  descriptions  lncomplel«,  and  some  of  the  species  incorrectly 
named  ;  the  orthography  of  the  Latin  names  especially  is  abominable ;  but 
as  it  is  the  same  for  the  nnmenclature  of  Prof.  Kogero,  the  printer  is  ac- 
countable for  the  defect  Even  on  tbo  subject  of  incorrect  determlnatloAB 
of  species  little  has  been  criticised  of  the  memoir  by  Europeati  authors,  and' 
the  continued  examination  of  a  great  number  of  spedmena  up  to  this  time 
has  confirmed  Ihem  witli  few  exceptions.  AtltrophjfUUe*  mati*  and  crai- 
tkautii  are  fruiting  branches  nowrdferred  bytiome  b'tanlstslo-lnn'tlarfo, 
by  others  to  £pA«nopA^llum,  by  myself  still  to  AttirophyUiUt.  The  charac- 
ters of  these  retnains  are  now  known  by  specimens  as  complee  as  maybe 
obtained  of  petrified  vegetable  organisms;  their  relation  is,  however,  not 
determined  upon,  and  is  still  in  discussion  among  European  au^bora. 
Al»lli«pttriM  obteura,  of  which  a  mere  fragment,  seemingly  far  loo  Incom- 
plete for  aatis&clory  determination,  is  represented  PI.  I,  was  later  dis- 
covered at  the  same  locality,  In  whole  pinnae,  which  show  the  same  cliarac- 
ten  and  relation  as  marked  in  the  first  description.  Cyc'.oplerit  i  NauTop- 
Urii)  fimbriata  has  not  only  been  found  at  different  places,  especially  in 
Illinois,  always  representing  the  characters  originally  ascribed  to  ft,  but 
even  Prof.  Heer.  who,  when  the  species  was  first  published,  considertrd  it 
as  an  imaginary  or  abnormal  representation  of  leaves  of  ferns,  has  it  now 
from  the  anthracite  measuresof  Switzerland,  and  baa  described  two  species 
remarkably  similar  to  or  perhaps  identical  with  it.  The  splentlid  N«urop- 
Uri*  Rogtrn'i  has  been  found  again  in  many  specimens,  at  the  same  and 
only  locality  where  it  had  been  originally  discovered,  preserving  its 
identity  of  charac:ers.  Another  specimen  also  bas  been  obtained  of  the 
queerly  branching  Sph'.nopUrU  Ntieberrgi,  with  the  same  peculiar  forking 
of  its  pinnte.  And  the  Lapidod*niron  species,  though  multiplied  too  far 
according  to  Schimper,  have  been  studied  from  an  Immense  number  of 
specimens  from  the  lower  plant  bearing  strata  of  the  whole  extent  of  Ihe 
Nortli  American  coal  measures,  and  their  speciflc  charMClers  have  been 
found  persistent  upon  large  trunks  and  upon  smajl  bmncbes,  therefore  wlih 
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itic  soirsof  very  different  size.  Etome  correc  inns  have  to  be  made,  asuld 
Al)OVf,  but  certainly  not  more  tlian  would  be  demanded  for  u  work  of  ihi* 
kind,  pursued  under  the  moat  unravorable  circumstaacea,  twenty  years  after 

After  the  close  of  the  survey  or  of  Itie  exploration  under  tbe  direction  of 
Prof  H.  D.  Iti^ra,  I  bud  c.inlinued,  on  my  own  account  and  at  my  own 
expense,  tbe  explorations  for  the  study  of  the  coal  plants  of  the  antbraciie 
flelds  of  Pennsylvania.  lathe  fall  of  1657,  while  stopping  at  PotMville  for 
the  examiQaiion  and  dcterminaiion  of  a  large  lot  of  gpeciinens  of  foasil 
plants  in  the  cabinet  of  the  Pottaville  Scienliflc  Association,  I  was  requested 
by  some  niembera  of  the  society  to  prepare  a  catalogue  of  all  the  specita 
which  bad  come  under  my  exaininalinn  in  Penneylvania  and  other  Stales, 
including  tbe  species  wbicb  I  had  then  recngnized  in  tlie  Pottaville  cabi- 
net. This  catalogue,  delivered  February  1858,  was  immediately  pub- 
lished. It  comprises  the  names  of  280  species,  including  those  copitii  from 
a  list  of  the  species  of  coal  plants  from  Ohio  by  Dr.  Newberry.  Host  of 
the  species  described  in  my  report  to  Prof  Rogers  are  named,  and  form  the 
largest  part  of  it ;  some  however  being  left  out  aa  uncertain,  others  added 
and  described  and  figured  as  new.  No  reference  is  made  in  this  catalogue 
to  the  Pennsylvania  Geological  Report  for  the  good  reason  that  I  did  not 
know  if  this  report  should  ever  appear  In  print.  But  as  the  new  species 
described  in  tt  had  been  already  published,  and  their  names  were  thus 
public  property,  and  aa  the  others  were  those  of  species  described  by 
European  authors,  I  was  then  and  am  now  still  unable  to  see  how  the 
publication  of  thia  ca'alogue  could  be  considered  as  a  breach  of  literary 
obligation,  according  to  the  expressions  of  the  Pennsylvania  report,  p.  8T8. 
It  is  certainly  needless  to  sny  any  more  on  the  subject. 

I  had  at  that  time  become  acquainted  with  the  fossil  Bora  of  the  Penn- 
sylvania coal  measures  quite  as  sufficiently  as  I  thought  ocedfyil  for 
my  purpose,  nnd  I  was  nnsious  to  pursue  the  exploration  in  other  coal 
fields  in  order  to  he  able  to  study  the  characters  of  the  vegttatlon  of  the 
coal  at  distant  localities,  for  the  elucidation  of  more  important  questions, 
those  especially  referable  to  the  geographical  and  siratigmphical  dis- 
tribution of  the  species  at  tbe  carboniferous  period.  For  It  would  not  '1o  to 
attempt  to  expose  a  history  of  the  American  coal  fiora  merely  from  data 
obtained  in  Pennsylvania.  With  this  idea  I  began  anew  seriesof  field  explo- 
rations, and  the  examination  of  all  tbe  collections  of  fossil  plants  to  which 
I  could  gain  access  ;  and  this  work  baa  been  pursued  nearly  uninlerrupledly 
uulil  now.  First  I  went,  twice,  along  the  Ohio  river  from  Pomeroy  down  to 
Gallipolis,  nnd  up  the  Kenawha  river  to  the  salines  of  Charlestown,  Vir- 
ginia. I  had  then  the  opportunity  to  see  the  cabinet  of  Dr.  RiMreth  at  Ma- 
rietta, and  to  begin  wlih  this  justly  venemted  geologist  a  series  of  relations 
and  mutual  commnnic-ttions  continued  to  his  death.  At  Charles'own  I  bsd 
access  toaflnccalnnelof  specimens  of  the  Rev.  Mr,  Brown,  who  had  a  num 
berofin'ercsting&nd  new  species.  I  collected  myself  good  nukterial  for  study 
in  the  mines  worked  then  above  that  place.     I  visited  the  more  interesting 
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punlonsofthecotilineiisureeofOhio;  twice  tbeniinesof  Cuyahoga  Falls  ; 
tlioae  along  the  railroad  (torn  Cleveland  to  the  moulh  of  Yeitow  creek  ;  the 
coal  alrata  under  the  Flint  ridge  near  Newark ;  those  i>f  Zauesville.  and 
down  Ihe  Huakingum  river,  thus  paasing  over  tlie  coal  llelde  in  various  di- 


I  had  been  before  to  Naslivllle  to  see  Professor  Trooet  aud  bis  cele- 
brated cabinet  of  mineral  specimens,  whicb  had  then  scarcely  anything 
referable  to  vegetable  paleontology.  I  found  later,  however,  at  Lebanon, 
in  the  colleciiuns  uf  Prof  Jas.  H.  Safford,  State  Geologist  of  Tennessee,  a 
floe  lot  of  remarhably  well  preserved  iinpresaions  ot  ferns,  with  some  hard 
fruits,  Carpolilhtf,  Trlgonoearpe»,  some  of  theiu  new  species. 

These  private  researches  becoming  too  expensive  for  my  very  limited 
means,  and  also  Uio  little  pmduelive  in  results  of  imparlance  to  my  re- 
searches, I  readily  accepted  the  proposition  of  Df.  D.  D.  Owen,  lojoin  his 
corps  of  aasiatants  on  the  Oeological  State  Survey  of  Kentucky,  and  gave  to 
the  work  two  or  three  months  each  year.  These  explorations  were  of  little 
account,  and  did  not  afford  any  valuable  discoveries  in  vegetable  paleon- 
tology. For  except  the  coal  beds  of  the  upper  stage,  worked  for  the  use  of 
steamboa's  along  the  Oliioriver,  and  which  had  no  foAsIl  rt^mains  of  plants, 
moot  of  those  e.ipoeed  inland  were  then  unopened  for  want  of  communica- 
tions, and  thus  I  had  rarely  any  opportunity  to  get  good  specimens. 

The  rciults  of  the  geologir^l  Tseonnniiancs  in  Arkansas,  under  the  same 
direction,  were  far  more  valuable  and  interesting.  But  here,  again,  it  was  im- 
possible to  stop  at  peculiar  places  for  prolonged  investigation  for  fosalli.  So 
hurried  were  Ilie  explorations  made,  with  the  necessary  incnmbranco  of  a 
camp,  that  for  the  examination  of  the  finest  ex[>osition  of  a  coal,  tliat  of 
Hales,  where  there  was  an  abundance  of  specimens,  we  had  scarcely  one 
hour  of  lime.  This  exposure  was  at  the  top  of  a  mountain  where  no  waler 
and  no  feed  could  be  got  for  llie  horses,  and  arriving  at  the  mines  late  in 
the  evening  wlien  it  was  already  nearly  dark,  we  liad  to  leave  at  daybreak, 
and  thus  was  lost  the  only  good  opportunity  t  had  to  compare  the  charac- 
ters of  Ihesub-carboaifcrous  flora  of  that  S:ate  with  those  of  the  true  carbo- 
niferous of  the  Eastern  basins. 

The  specimens  hastily  secured  in  that  short  time,  however,  proved  very 
valuable  ;  for  if  they  did  not  represent  a  number  of  species  sufflcient  for  a 
detennination  of  the  general  character  of  the  vegetation,  they  showed 
mostly  new  types,  as  may  be  seen  in  the  second  volume  of  the  Arkansas 
Geological  Report,  where  they  have  been  described  and  figured  in  five 
plates. 

My  next  explorations  in  connection  with  the  Geo'oglcal  Stale  Survey  of 
Illinois  were,  per  contra,  very  productive  in  valuable  discoveries  in  relation 
to  the  flora  of  the  coal.  The  very  able  chief  of  the  survey.  A.  H.  Worlhen, 
then  gave  not  only  to  the  direction  of  the  work  the  greatest  energy,  look- 
ing for  every  possible  opportunity  of  examining  himiielf  tbe  coal  strata 
whose  station  was  still  uncertain  ;  but  whenever  we  bad  chances  of  obtain- 
ing fossil  remains  be  gave  me  sufficient  time  and  bis  own  assistance  for 
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collections  which.  transferrLd  to  the  large  Bbtte  otbioet  of  Springfletd,  nen 
sAerwards  examined  aod  determined  at  leisure.  Some  loolUies,  lili«  that 
of  Morria,  Orundj  county,  for  example,  where  the  vegetable  fmgmeoti  are 
preserved  both  lu  soft  ihale,  and  in  very  hai^l  concretions,  afforded  a  rare 
opportunity  for  the  study  of  a  local  distribution  of  the  coal  Qoraand  also  of 
a  remarkable  eipoeition  of  its  richness  and  luxuriance.  For  the  oon- 
Gr«iions  there  bold  in  preservation  some  of  the  small  and  soft  vegetable  re- 
maliia  which  are  generally  destroyed  by  a  protrsc:ed  maceration  In  poroos 
materisLi  like  shale  or  sandstone.  There  were  moreover  at  Morris  some 
private  cabiuets  of  gentlemen  Interested  in  fossil  botany  by  the  beauty  of 
tbe  specimens  obtainable  in  the  vicinity,  those  of  Joe.  Even,  B.  8.  Strong. 
Prendel,  Armstrong,  These  were  kindly  opened  for  my  eiamination.  and 
afforded  abundant  maietisls  for  study.  Tbe  essential  results  of  the  paleo- 
bobtnlcal  explorations  In  Illinois  are  exposed  in  tbe  second  and  fourth  *ol- 
nmes  of  the  Geological  Reports  of  that  State,  and  their  importance  may  be 
judged  by  the  table  of  species,  Vol.  IV,  p.  471,  whose  number  amounts  to 
two  hundred  and  twenty-six,  a  number  which  has  been  greatly  increased 
•ince  then.  Some  of  the  species  recognized  In  the  flora  of  Morris  are 
extremely  interesting,  remarkable  Indeed  for  characters  which  had  no- 
where been  recognized  until  then  In  tbe  vegetation  of  coal,  and  which 
therefore  might  be  supposed  to  be  somewhat  imaginary  or  derived  trom  ob- 
scure specimens.  These,  bowaver.  like  NauropUrU  Verbtfutfolia,  If. 
foehydtrma  of  the  second  volume,  have  been  re-dlscovered  in  better  speci- 
mens, though  the  first  were  already  satisfactorily  determined.  And  this  vras 
the  more  opportune  that  the  flrst  and  only  specimens  used  for  4>zempUflea- 
Uon  and  belonging  to  Mr.  Even  had  been  lost  by  a  Are  which  destroyed  his 
whole  property.  This  second  volume  also  figures  some  peculiar  species  to 
which  is  attached  a  double  importance  and  signitlcance,  by  their  own  char- 
acters, and  by  their  relations  to  types  generally  considered  as  strangers  to 
the  carboniferous  formations.  Of  these  I  will  say  something  more  after 
flnisbing  the  enumeration  of  tbe  means  employed  for  Increasing  the  amonnt 
of  materials  serviceable  (br  the  study  of  tbe  coal  flora. 

While  occupied  with  the  surveys.  I  tiad  always,  in  panuance  of  the 
same  plan,  looked  for  every  opportunity  of  examining  local  collections  or 
encouraging  local  researches  for  specimens  of  fossil  plants.  The  si>ecimens 
«f  Amherst  College  had  been  entrusted  to  me  for  determina'ion.  I  bad 
seenaleo  those  of  Yale  College,  those  of  Prof,  J.  D.  Dana;  determined  the 
■.oecies  In  the  cabinet  of  Princeton  College,  and  established  correspondence 
for  exchanges  or  commtu  I  cations  \  among  others  with  Mr.  T.  H.  Ckrk. 
«rf Newport,  R.  I.,  who  had  for  a  long  time  collected  specimens  of  plants 
from  the  coal  of  Mount  Hope,  which  by  and  by  gave  a  very  Interesting 
eontribuUon  to  the  North  American  coal  flora.  More  recently  a  new  light 
was  thrown  Into  the  obscure  question  of  the  vertical  distribution  of  tbe  coat 
flora  and  upon  tbe  characters  of  its  groups,  by  the  communication  of  a 
whole  cabinet  of  fossil  plants  FWim  the  coal  fields  of  Alabama,  sent  for  de- 
termination by  the  Director  of  tliat  Geological  Survey,  Prof,  Eug,  A.  Smith. 
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A  mere  catalogae  of  the  oaroet  bai  Itoai  published  In  the  flnt  volume  of 
Ms  first  report,  together  with  s  reference  to  the  group  or  geological 
divlaloQ  indicAled  by  tbeee  planla.  The  remarka  then  made  on  this  sub- 
ject have  been  conflrraedby  subsequent commuaicatlonsofapeciiuenB  from 
the  same  coal  fields  ;  those  of  Hr.  T.  H.  Aldrich,  proprietor  of  the  MoDt«- 
vallo  coal,  and  of  Mr.  Tiuw.  Sharp,  Superinleadent  of  the  Newcastle  Com- 
pany. 

Blnce  my  connection  with  the  Second  Geological  Survey  of  Pennsyl- 
Tania  explorations  of  the  same  Itind  liave  been  pursued  vrith  renewed 
■clivity,  and  these  have  been  Htitl  more  fniitlui  and  more  Interesting  than 
those  of  old.  They  have  greatly  increased  nnd  multiplied  the  field  of 
researches,  ootistantly  adding  new  materials  10  those  which  were  at 
band,  mad  thus  showing  bow  great  is  the  richness  of  the  vegetation  of  the 
coal,  uid  bow  backwards  we  ore  yet  in  our  acquaintance  with  It,  We 
bavo  now  n  group  of  fossil  plants  from  Clinton,  Ho  which,  collected  by 
Dr.  Britts  in  lower  carboniferous  very  productive  shale,  not  only  repre- 
sents many  new  species,  but,  taken  in  the  whole,  afibrds  a  fair  point  of 
oomparison  for  the  western  lower  coal  measures.  Another  from  the  Can- 
nelton  Coal  uf  Beaver  oounty.  Fa.  (Coal  C,  of  Lesley},  where  M.  J.  F. 
Mansfield,  the  proprietor,  has,  at  great  expense  of  time  and  money,  pur- 
sued systematic  explorations  in  the  roof  shales,  which  there  bold  re- 
mains of  plants  In  profusion.  This  local  flora  will  become  an  important 
representative  of  the  vegetation  of  the  middle  part  of  the  lower  cartwnifer- 
ous.  Prof.  Worthen  has  sent  a  lot  of  plants,  some  of  them  of  new  and  re- 
markable types,  from  under  the  Chester  Limestone  of  Western  Illinois ;  and 
Prof.  E.  T.  Con,  another  not  less  interesting  from  the  Whetstone  grit 
of  Indiana,  which  overlioi  the  same  sub -carboniferous  formation.  From 
the  same  geologist  I  have  had  for  determination  a  numl>er  of  specimens  of 
fucoids,  or  remains  of  marine  plants,  very  remarkable  in  their  typical 
relations,  all  discovered  in  tbecoal  measures  of  Indiana.  Though  these  do 
not  belong  to  the  Pennsylvania  survey,  and  have  been  described  in  the 
hist  repo:t  of  Indiana,  they  pertain,  of  course,  to  the  Coal  Flora.  Am!  more 
stlt],  we  have  received  ttam  Illinois  a  lot  of  specimens  from  the  pseudo- 
cirlioniferouB,  representing  plantsof  the  same  characters  as  those  discovered 
by  Prof  E.  B.  Andrews  In  the  Waverly  Sandstone  of  Ohio.  This  com- 
munication is  due  lo  Mr.  S.  H.  Southwell,  of  Fort  Byron.  III.  who  dis- 
covered also  at  about  llie  same  horizon  specimens  of  one  of  the  species  of 
fu&ilds  described  in  the  Indiana  report 

I,ast  fkll  I  visited  twice  the  sub.  carboniferous  coal  beds  around 
Sharon  and  Yonngstown,  to  asesrtaln  the  character  of  their  vegetation, 
and  obtained  valoable  specimens,  some  of  tliem  of  new  species.  I  made 
also  a  short  tour  of  explora^on  in  the  basins  of  the  Swatara  river  and 
Raush  creek  to  compare  once  moro  the  plants  of  the  Mammoth  with  those 
of  the  Salem  vein.  Besides  the  specimens  found  by  myself,  a  number  of 
others  were  then  presented  to  the  Survey  by  Mr.  T.  Price  WetheHIl,  of 
Tremont.    Mr.  W.  Lorens,  Superintendent  of  the  Philadelphia  &  Reading 
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R.  R.  directed  the  reaearches  to  Ihe  more  intcrc«iing  loc*)ltiei,  preecotcd 
to  me  all  the  specimens  fbuod  b^  hinuelf,  and  when  I  returned  to  PhiU- 
deljihia  save  me  llie  pririlege  of  examiDioK  hU  obiner,  to  select  from 
it  all  tlie  maleriaU  which  might  be  of  om  to  my  work. 

The  last,  but  not  the  least,  important  coromnnication  to  tlie  Surrey  \a 
due  to  Mr.  S.  3.  Strong,  of  Morris,  III.  I  have  already  remarked  upon  hia 
cabiaet,  which  was  opened  for  my  resaarches  iu  couaection  with  the  Geo- 
logical Surrey  of  IlllDoia.  Since  that  time  this  proficient  explorer  at 
vegetable  remains  has  constantly  increased  bia  splendid  collection,  especially 
from  the  nodules  of  Blazon  creek.  Lately  he  proposed  that  I  should  go  to 
Morris  to  make  a  ftdr  review  of  his  specimens  and  to  determine  them,  ofler- 
tag  to  the  Survey,  as  a  compensation  to  my  work,  all  those  which  I  should 
consider  as  representatires  of  very  rare  or  new  species.  This  examinalion 
has  added  ati  important  s^ore  of  materials  of  great  value  to  those  which  we 
had  already  ;  and  it  is  evident  that  by  the  addition  of  a  number  of  sjicclee 
uf  various  types,  either  new  or  doi  observed  before  at  Horria.  we  have  in 
the  flom  of  that  locality  the  best  poesible  point  of  comparisou  for  geological 
distribution  of  the  coal  flora  ;  while,  by  its  station  belweentbe  twoessential 
subdivisions  of  the  coal  measures,  it  oRers  tbesame  advantages  forjudging 
of  the  modiflcations  of  the  plants  in  pasaiog  ftom  the  sub  carbonifemun 
upwards. 

To  close  this  enumeration  of  the  resources  now  in  store  for  the  prepara- 
tion of  the  North  America  Coal  Flom  I  have  still  to  mention  the  pulilia- 
tlons  made  in  this  country  upon  the  same  subject .  tor  of  course  this  Flora 
has  to  take  into  consideration  the  materials  used  in  the  preparation  of  these 
works.  The  most  Important  ones  are  the  memoirs  of  Professor  J.  W.  Daw. 
son.  of  Montreal,  who  has  studied  for  years  the  Devonian  and  lower  carlm. 
niferoUB  floras  of  Canada,  and  of  the  Western  Slates  with  a  paticnre  and 
industry  which  have  justly  rendered  his  name  famous.  After  this  in  de- 
gree  of  importance  we  have.  In  the  flrst  volume  on  the  Paleontology  of  the 
Geological  Reports  of  Ohio,  a  valuable  monography  of  fruits  of  the  carboni- 
ferous by  Dr.  Newberry.  It  throws  much  light  upon  Ihe  true  characters  of 
those  ve!;eiable  remains  so  rarely  found  in  a  good  stale  of  preservation,  and 
so  difficult  to  study,  especially  In  regard  to  their  relaiionshijM.  A 
number  of  them  bad  been  briefly  described,  by  the  same  author,  in  the 
Annals  of  Scleocc,  1SS3.  The  second  volume  of  the  same  Report  is  en- 
riched by  a  memoir  of  Profeassr  E  B.  Andrews,  upon  species  of  fossil 
plants  discovered  by  himself  in  the  formation  of  the  Waverly  Sandstone  of 
Ohio.  By  the  precise  descriptions  and  the  splendid  illastratlons  of  the  spe- 
cies representing  new  typical  forms  of  the  vegetation  of  the  coal  this  mem- 
oir Is  indeed  an  Important  contribution  to  vegetable  paleontology.  We 
had  had  before  upon  some  species  of  the  V»tperlin«  of  Virginia  a  too  short 
paper  from  Professor  B.  F,  Meek,  with  two  tine  plates  of  111 ustral Ions,  and 
an  accuracy  of  description  which  so  remarkably  characterized  this  paleonto- 
logist who  leaves  behind  him  a  wide-world  tepute.  This  has  been  rullnwed 
up  by  another  memoir  on  the  conglomerate  series  of  Virgiaia,  by  Pro- 
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fcssw  V.  Fon'aine.  No  plates  are  given  as  llluatrfttlon  of  the  Bpecies ;  but 
tbcse  areao  carerully  described  thai  the  characters  are  easily  recognized  with- 
out figures.  In  conDectlon  with  Professor  I.  C.  White,  these  gentlemen  are 
now  studying  n  lol  of  fossil  plants  whose  discovery  ia  due  to  Professor  John  J. 
Stevenson,  bnt  whose  specimens  were  collected  by  themselves.  They  rep- 
resent an  upper  suction  of  the  carboniferous,  apparently  touching  on  the 
Permian.  The  results  of  this  study  which  they  Intend  to  publish  soon,  can 
not  fail  to  add  new  materials  which  ought  to  contribute  to  the  fullness  of 
the  coal  flora. 

From  all  that  has  been  seen  above  It  Is  clear  that  this  Coal  FUrra,  in 
preparation  for  the  second  Geological  Survey  of  Pennsylvania,  Is  not  merely 
a  description  with  figures  of  the  speqies  of  the  coal  measures  of  that  Sta'e. 
The  concentration  of  snch  researches  within  precise  geographical  limits 
would  deprive  them  of  any  Importance,  and  ofaoyscienlilic  value  ;  for  the 
work  done  in  that  way  would  give  only  a  very  meagre  representation  of 
the  vegetation  of  the  coal  period,  and  il  is  desirable  to  know  it  in  its  whole 
extent,  as  far  as  our  acquaintance  with  it  ha-  advanced  until  now.  I  pur- 
pose, therefore,  to  consider  all  the  plants  found  in  the  coal  measures,  from  the 
eastern  limits  of  the  continent  (Now  Scutia,  New  Brunswick)  to  the  eastern 
Ixirders  of  the  coal  fields  in  Kansas.  Even  forlber  West,  in  the  Rocky 
Hounttdns,  a  few  remains  of  C-tlamitet  have  been  found.  They  represent 
merely  two  species  recognized  in  the  Permian  as  well  as  in  the  carbonifer- 
ous of  Europe,  and  they  offer  no  jireat  interest  by  Iheir  specific  cliaracters. 
They  have  to  be  described,  however,  as  serviceable  for  comparison  in  case 
of  future  discoveries.  And  considering  tlie  vertical  distribution  of  the  vege- 
tation of  the  coal,  it  is  advisable  also  to  give  to  this  flora  the  widest  possi- 
ble range,  and  to  admit  into  it  all  the  species  of  land  plants  recognized  on 
this  continent,  from  the  first  appearance  of  land  vegetation  in  the  upper  Si- 
lurian strata,  to  the  end  of  the  carboniferous  period.  The  true  devonian 
species,  those  which  havfc  not  yet  been  observed  in  the  Calsklli  or  Old  Red 
sandstone,  now  considered  as  lower  carboniferous,  are  very  few  in  number, 
not  more  than  half  a  dozen  perhaps.  It  is  probable  that  similar  or  related 
types  may  be  recognized  berealter  in  the  true  coal  measures-  We  want  to 
know  them,  therefore,  for  eventual  comparison.  Moreover,  they  enter  Into 
the  history  of  the  coal  flora  as  ancestors  ;  and  In  its  records  uotlilnfz;  should 
be  omitted  which  may  throw  any  light  into  the  Important  question  of 
the  development  of  the  primitive  types,  reappearing  under  modifled 
characters.  I  quo'e  a  single  example  as  illustration.  There  Is  in  tlie  coal 
of  Horria  a  species  of  NeuFoplerii,  with  leaflets  seemingly  branching  in  on 
anomalous  way.  by  the  splitting  of  the  raclds  cither  at  the  base  or  in  the 
middle  of  the  leaflets.  Thisspecies,  described  as  A^*ur(^f«m/an:icuJa((i,  has 
been  considered  as  u  kind  of  monstrosity  or  a  casual  dccom|>oslti<m  ot  the 
leaflets,  as  wo  sec  sometimes  in  the  Uving  flora.  But  the  same  chamclerls 
seen  already  in  Mtgalopterui,  a  species  of  the  lowest  coal  measifree ;  thus  we 
And  it  continued  in  that  NiuropterU  of  Morri",  and  thereby  have  a  proof 
of  its  persistence  from  the  hose  to  the  middle  of  the  carboniferous. 
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Let  me  now  answer  the  qnea'.ions  wbich  the  aboTe  cxpoaltioD  tniiy  have 
snggeBted.  Wliat  Is  the  purpose  of  this  work!  What  ar?  the  result* 
already  obtained  Trom  the  researches?  WhHt  may  be  expt'cied  of  la  com- 
pletion? A  constantly  more  intimate  acqualnlsnce  w[Ih  the  cliaractere  of 
the  coal  flora  is  the  Srst  and  natural  resnlc  of  prolonged '  and  eiteodve 
espiorationa.  This  will  not  say,  however,  tliat  we  shall  have  by  this  a 
dill  tilstorj  of  the  vegetation  of  the  coal.  For,  as  it  has  lieen  reouirked  in 
the  beginning  of  thin  paper,  the  fossil  vegetable  remains  of  the  coal  are 
generally  mere  fragmeaU,  which,  considered  separately,  do  not  show  the 
characters  of  the  whole  plants  to  wbich  they  pertain  These  oui  be 
recognised  only  by  the  comparison,  sometimes  of  a  large  number  of  sped- 
meuB  :  and  it  may  even  be  said  that  many  of  the  species  of  the  coal  are 
wilUout  aiiy  scientific  value,  for  the  reason  that  Ibey  are  defined  by  diame- 
ters which  belong  to  mere  fragments.  And  tbe  deficiency  of  reliable 
specific  characters  apply  not  only  to  tbe  coal  plants  themselves,  bat  be' 
cume  more  evident  still  in  the  attempts  made  to  fix  their  relation  to  the 
plants  of  our  time. 

The  Insufficiency  of  the  evidence  aiTorded  Ia  the  student  by  those  mere 
fk»gmeuts  of  vegetables  liaa  been  complained  of  by  the  mnst  sagaciooa 
paleonuilogisis,  and  has  discouraged  tbe  most  ardent  fbllowen  of  Paleo- 
bolany.  Llndley  and  Button  bltlerly  lament  it  in  their  fossil  flora  of 
Great  Biitrin,  which,  however  Incomplete  it  may  be,  has  become  a  classic 
or  leading  work,  and  is  now  re-edited  in  its  Integrity.  Hooker,  the  prince 
of  the  botanists  of  our  age,  while  connected  with  the  Geological  Survey 
of  England,  makes,  in  his  report,  a  comparison  of  the  vegetaUon  of  the  coal 
with  that  of  our  time,  and  devotee  the  largest  part  of  it  to  exemplify  bj 
figures  and  descriptions  how  rarely  fragments  of  ferns  may  represent  the 
characters  of  tbe  spedes  to  which  they  belong.  He  baa,  however,  in  Ihe 
exposition  of  the  structure  of  the  Slfgnaria  and  nf  LtpidaHrobi,  the  fruits 
of  Lepididtndron,  anatomically  studied  from  slllclfled  specimens,  thrown 
■neb  light  on  tbe  afflnlty  of  those  plants,  ttiat  his  loo  short  memoir  Is 
considered  as  tbe  most  iraportanton  tbe  subject.  Brongnlart.  also  a  prince 
among  the  botanlsls  of  his  time,  spent  many  years  in  exploring  the 
coal  measures  of  France  and  Belgium,  in  visiting  all  tbe  museums  where 
specimens  of  fossil  vegetables  were  preserved,  before  he  began,  in  16% 
Uie  preparation  of  bis  great  work  on  the  fossil  flora  of  the  coal.  Adding 
to  bis  stock  of  materials  by  exchanges  and  by  comraunicaiions  received 
tmm  tbe  scientific  world  at  large,  he  pursued  bis  labors  until  1844,  when  be 
abandoned  ihe  work  half  done.  His  P^ora  is,  however,  even  now  tbe  most 
reliable  guide  lo  the  student  of  Paleoboiaoy.  OJIppert,  too,  supposing  that 
from  the  immense  number  of  Bpecimens  of  coal  plants  gathered  Into  his 
splendid  cabinet  be  should  be  able  to  ilx  a  new  class! flcatlon  of  the  ferns  of 
the  coal  from  the  characierK  of  their  fructifications,  began  his  Genera 
lOitltuas^n)  in  1841,  and  abandoned  It,  discouraged,  after  six  fasdcules  had 
been  published.  This  work,  however,  Incomplete  as  It  Is,  has,  by  the 
eiempllflcation  of  tbe  structure  of  a  number  of  forma  of  the  fructifications 
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of  Tenu,  directed  researches  toward  this  new  field  of  ezploratioD  and 
opened  a  path  whtch,  by  aod  by,  enlarged  by  new  discoveries,  may  afford 
■  more  reliable  way  for  the  determiaatioii  of  species  of  this  family.  Still 
BMK  recently,  Ooldenborg  attempted  a  detilled  raonogmphy  of  the 
foasil  plants  of 'Saarbnick  (_Flara  /Saraporitana),  where  be  had  found  an 
abundance  of  valuable  inalcrlals.  Of  it  he  published  only  three  fascicules; 
bnt  they  represent  a  valuable  monography  of  the  HigiUaria,  and  this  also 
ia  a  gain  to  the  foasil  flora. 

What  coDctndons  may  be  derived  from  thIsT  Shall  we  say  that  the  coal 
flora  csnnot  be  studied  with  odvanlage  from  a  Dumber  of  specimens  ob- 
served at  peculiar  localities  t  Shall  we  admit  that  this  flora  cannot  be 
studied  St  all,  and  that  it  should  be-lefV  in  Its  grand  and  sublime  mystery  T 
The  first  assertion  is  right ;  the  second  rests  upon  an  objection,  which  may 
be  made  against  every  study,  which  tends  to  the  Interpretation  of  docD- 
mente  whose  writing  is  as  yet  imperfectly  known.  The  hieroglyphs  of 
the  Pyramids  are  still  more  obscure,  still  farther  from  exposing  a  compre- 
hensive record  of  the  history  of  the  people  who  bultt  them.  Some  have 
been  deciphered,  nevenhelesB,  and  a  few  pages  of  the  writing  have  thrown  a 
deal  of  light  npon  that  history  and  have  been  accepted  by  sdence  asa  mo- 
mentous revelation.  The  history  of  our  earib  is  not  a  lets  important 
knowledge  than  that  of  the  races  of  men  who  have  Inhabited  It  And  how 
can  It  be  studied  In  all  ita  bearings,  if  we  do  not  take  Into  consideration 
the  physical  laws  which  have  governed  Its  atmosphere  from  tlie  begin- 
ning? The  plants  are  the  true  recorders  of  atmospheric  circumstances, 
and  the  fosril  plants  the  documents,  the  hieroglyphs  written  and  left  in 
the  strata  of  the  earth  for  the  interpretation  of  their  laws.  They  have  re- 
corded them  as  clearly  as  it  is  done  hy  the  instruments  osed  now,  the 
thermometers,  the  barometers,  the  hygrometers,  etc.  Shall  we  not  open 
the  great  book  and  try  to  read  at  least  some  of  its  pages,  though  Ihey  may 
have  become  obscured  by  the  walk  of  tlmeT  And  as  all  animal  life  de- 
pends on  plants,  the  concordance  of  the  development  of  both  the  vegetable 
and  animal  worlds,  should  not  be  forgotten  when  we  come  to  consider  the 
advantages  which  may  be  derived  from  the  study  of  the  cnal  flora  of 
America.  For,  of  course,  these  advantages  cannot  be  derivable  in  such 
plenitude  from  an  acquaintance  with  the  vegetation  of,  a  single  country. 
What  has  been  discovered  in  Europe,  from  paleontological  evidence,  has 
to  be  either  confirmed,  or  perhaps,  presented  under  a  new  light,  by  what 
n^ay  be  found  on  this  continent. 

The  results  of  the  reaearcheaon  the  remains  of  coal  plants  in  this  country, 
as  for  as  they  have  now  reached,  may  be  already  accounted  creditable  and 
valuable.  They  have  proved  the  existence  of  land  vegetation,  as  for  down 
as  the  Upper  Silurian  period.  They  have  settled  the  question  of  the  exist- 
ence of  a  marine  vegetation  In  the  true  coal  measures,  where  fhcoidal  re- 
mains, pome  of  them  referable  lo  old  types,  have  been  discovered  In  Pennsyl. 
vanla  and  Indiana.  Theyhavealsopoel.lvelyestablishedthefactofthueilst- 
ence  of  i^anjiorHnshroomsattheepochofthecoal.  Bothy  &r  the  more  in- 
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lerestiDg  data  procured  refer  to  thediecnvery  in  our  carboDlferoiis  inesaura 
of  species  of  plftois  whIcU  liave  been  UDtil  now  coDsidered  in  Europe  ••  duv- 
acteriatic  of  more  recent  fonuaiioOB.  TIiub  we  Uave  in  tbe  sab -carbon  Ifenxtt, 
under  the  CUester  limestone  of  Illinois,  leaves  referable  to  Ihe  genus  Gto*- 
topUrii,  Rg  described  by  Brongniart,  and  reiuarkablj  similar  lo  tbose  of  liU 
Q.  NiiUeniana.  This  genus,  says  Schlinper,  baa  nn  analogous  in  the  present 
vegetation,  and  lis  existence  ap[>ears  limited  to  the  tint  half  of  the  Juna- 
slc  period.  This  is  remarkable  Indeed  ;  and  it  might  be  euppo^d  thM 
though  the  specimens  of  ihU  species  are  very  clearly  deflned  in  their  char- 
acters, they  may  represent  a  different  and  new  type  with  a  mere  casual 
likeness.  But  we  hare  at  Morris,  from  the  first  coal  above  the  mill- 
stone grit,  a  Qne  leaf  of  Pldehopterit  (.DietgaphfUam),  preserved  In  its  in- 
tegrity, with  Its  distinct  characters,  tUe  peculiar  nervation  not  remarked  in 
any  otlier  genus.  And  this  genus  is  also  Llasslc,  for  Europe  at  least  Beside 
this,  tbe  coat  of  Morris  is  related  to  the  Permian  of  Europe  by  ■  numberof 
tdi^nticftl  types,  a  Ikct  remarked  already  by  Schimper.  The  species  of  Bpi- 
rattgium,  for  example,  are  not  rare  in  the  nodules  of  Mazon  creels  From  the 
sub-carlioniferons  of  Alabama  and  of  Pennsylvania  we  have  two  species  of 
Ti»niopl»rii,  a  genus  also  considered  in  Europe  as  limited  to  the  Permtas. 
This  enumeration  might  be  pursued  farther ;  but  the  peculiarities  of  dis'.ri- 
bulion  will  be  better  nndeistood  when  accompanied  by  the  description  i>f 
species,  and  by  the  notes  upon  tbelr  relationships. 

From  the  remarks  made  already  it  is  earily  underatood  that  the  docu- 
ments concerning  tbe  geographical  distribution  of  the  species  of  ihe  coat 
flora  havL'  been  carefully  searched  for  and  recorded.  They  are  already  val- 
uable for  comparing  the  characters  of  the  vegetation,  not  only  In  tbe  differ- 
ent basins  in  North  America,  but  of  Europe  also.  To  elucidate  thin  ques- 
tion as  far  as  prtssible  stations,  fixed  at  distant  localities,  and  where  ItMig 
ftnd  peraisient  explorations  have  been  pursned,  are  especially  valuable. 
With  the  station  of  Newport,  Rhode  Island  ;  that  of  Cannetton,  Pennsylva- 
nia ;  of  Morris,  Illinois  ;  of  Clinton.  Hlssouri  ;  of  Pomeroy.  Ohio ;  of  two 
localities  in  tbe  coal  mines  of  Alabama,  we  may  expect  to  find  by  compari- 
son of  the  floras  reliable  documents  in  regard  lo  the  question  of  the  hori- 
zontal or  geographical  distribution  of  the  species. 

The  last  and  more  Imponani  question  refers  to  tbe  strati  graphical  distri- 
bution of  the  coal  plantsi  and  to  it  belongs,  as  a  postulate,  that  of  tbe  possi- 
bility of  delerrainlng  the  relative  horizons  of  the  coal  beds  fVom  the  vege- 
table fossil  remains  possibly  discovered  In  connection  with  them.  This 
question  has  been  for  a  long  time,  and  is  still,  at  issue  among  European 
paleontologists,  who  are  generally  inclined  to  admit  that  there  Is  or 
Bh>uld  be  a  marited  diversity  in  tbe  floras  of  coal  strata  of  different  ages  or  of 
diff.:rent  horixime.  Imbued  with  this  persuasion  I  began  researches  in 
Pennsylvania  with  the  Idea  that  in  a  fair  and  open  field  like  that  of  our  car- 
boniferous measures,  which  are  exposed  to  exploration,  someiluics  for  gr«at 
thicknesses  of  stra'a,  and  l>eside^  over  very  wide  areas,  a  problem  of  this 
kind  shonld  be  easily  solved.  Ujbellef  In  tht  applicability  of  paleontology 
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to  tbe  ideDtiflcfttion  of  the  coal  bods  wu  conflrmed  by  tlic  opinion  of 
tlie  miners,  who,  wbea  questioaed  on  the  subject,  genemlly  asserted 
that  it  was  Tor  them  an  eas;  matter  to  tell  one  ooal  Trom  another  by 
comparing  tlie  roof  shales,  and  their  remains  of  plants.  Hy  first  attempt  to 
a  determioa'-ioD  of  ^lis  kiud.  In  ccnnection  with  the  flrst  Oeological  Survey 
of  PenaajlTaDia,  was,  as  observed  by  Professor  Lesley,  a  marked  failure. 
For  I  considered  the  Salem  vein  of  Port  Carbon  as  the  equivalent  of  the 
Mammo!h,  while  these  represent  the  two  extremes  of  the  Anthracite  mea«- 
surea,  one  at  tbe  base,  the  other  In  the  upper  part.  But  paleontology  ia  not 
accouniable  fur  a  personal  blander,  which,  moreover,  was  forced  upon  me 
by  peculiar  circuoutances  which,  if  tbey  do  not  make  it  excusable, 
at  least  explain  it.  I  bad  found,  back  of  the  hill  facing  Port  Carbon, 
just  after  passing  the  cut  of  the  railroad  entering  Mill  creek,  large  heaps  of 
shale  extremely  rich  in  fossils,  and  bad  there  made  a  prolonged  search  for 
thestudyofa  welt  detennined  local  flora,  when  I  waa  Informed  by  a  miner 
that  I  should  find  opposite,  and  at  the  foot  of  Sharp  Mountain,  tbeBamekind 
of  ahalc  wiih  abundant  specimens  of  the  same  plants.  There,  indeed, 
I  found  Peeaplerit  arbortteent,  an  essen'.islly  characteristic  species  of  the 
upper  coal,  with  Neitritpterit  LoieMi,  and  other  species  seen  at  the  first  lo- 
cality ;  but  with  them  were  remains  of  Ltpidodtndron,  of  species  of  Sig 
iUaria  and  of  AUpthopttri*,  which  I  had  formerly  recognised  above  St. 
Clair,  in  connec  ion  with  the  Mammoth  vein.  This  seemed  bo  extraordi- 
nary that  1  visited  the  same  places  many  times  on  tbe  supposition  that  I 
bad  been  mistaken  by  false  appearances  In  the  characters  of  the  plants  ;  but 
the  same  evidence  was  always  there ;  and  I  came  to  the  concln- 
sion  that  ftomall  appearances,  that  coal  of  Port  Carbon  was  the  equiva- 
lent of  the  Mammoth,  though  dlRerently  placed  by  I'rofesaor  It^gers.  For 
all  the  coal  beds  along  the  valley  of  Hill  creek  are  turned  up  vertically,  and 
therefore,  their  relative  position  was  at  that  time  unaacertained.  It  was  only 
after  yeurs.  that  In  my  rambles  around  Pottsville,  on  revisiting  again  the 
heap  of  shalee  of  Sharp  Mountain,  1  was  infurmed  by  the  Superintendent  of 
acoal  mine  whomlme'- in  thevicinity.  that  these  debris  were  from  a  tunnel 
pierced  through  a  number  of  small  veins  including  the  upper  onee,  to  reach 
the  bottom  vein,  tbe  Mammoth,  wbicb  was  found  there  too  thin  to  be 
worked  and  had  been  abandoned.  Therefore  the  remains  of  plants  of  a 
number  of  co:il  beds  of  different  horizonB  were  there  mixed  togellier.  1 
do  not  say  this  in  order  to  support  an  opinion  which,  in  regard,  at  least, 
to  the  application  of  vegetable  paleontology  to  the  iden^flcation  of  coal 
atraia,  has  been,  by  long  experience,  if  not  altered,  at  least  reduced  in  the 
main.  For  1  know  well,  now,  how  rarely  remains  of  fossil  plants  are 
found  in  the  aame  degree  of  profusion  In  connection  with  coal  beds  of  tbe 
aame  horizon  ;  bow  rarely,  when  these  remains  are  found,  they  represent 
the  same  species,  or,  at  least,  have  them  la  tbe  same  proportional  dlstribu- 
^on  ;  and  how  careful  and  protracted  the  study  of  the  flora  of  the  samecoal 
has  to  be  before  it  ia  possible  to  know  the  peculiar  spedea  which  may  be- 
long exclusively  to  it,  or  be  considered  as  the  leading  ones.    For  this 
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knowledge  includes,  with  tbe  acqn&intance  of  the  greatest  number  or  specie* 
recogaized  si  a  peculiar  locality,  ttiat  of  their  mode  of  dispersion  over  nide 
areas,  or  of  the  clianges  caused  locally  by  tbe  geograpbical  distribution 
of  the  species.  When  tbe  coal  beds  ore,  therefore,  iit  great  distances,  it  is 
not  possible  to  leare  off  tbe  idea  thai  the  mndiQcatioos  in  the  characters  of 
the  plants,  if  differences  are  observed,  may  have  been  caused  as  well  by 
local  synchronous  influences  as  by  a  difference  in  the  time  of  their  forma- 
tion or  in  their  age.  Nevertheless,  1  still  t>eliere  that  In  basins  of  limited 
areas  or  for  beds  of  coal  of  one  and  the  same  lucality,  tbe  remains  of  planta 
Id  the  roof  shale  may  serve  to  Identify  the  different  s  rata,  and  may  thna 
be  used  as  a  direction  by  the  miners.  But  even  in  such  cases  the  paleonto- 
logicsl  indications  may  foil  or  lead  to  mistakes ;  for  the  changes  ia  the 
constltueuts  of  Iberoof  sbalesare  often  sudtlenand  remarkably  varied.  The 
Cook  vein  of  Weslem  Kentucky,  fur  instance,  has  in  lis  shale  a  profu^on 
of  remains  of  Lepidodandron  and  Ltpidottrobi  on  one  side  of  the  main 
gangway,  while  on  the  other  It  is  transformed  into  a  kind  of  compact  bone 
or  cannel  coal  with  no  other  fossils  but  small  shells. 

When  tbe  subject  of  the  vertical  distribution  of  the  vegetation  of  the 
coal  is  considered  a  priori.  It  seems  rational  to  admit  that  ihe  same  vege- 
table types  cunnot  have  been  persistent  for  such  a  period  of  time  as  was 
necessary  not  only  for  the  growth  and  accumulation  of  the  plants  which 
have  entered  into  the  composition  of  a  coal  bed  from  sis  to  ten  feet  thick, 
or  more,  but  for  the  heapingof  the  intercallatedstmta,  sandstone,  limeatoue, 
sbalp,  etc,  which  sometimes  measure  hundreds  of  feet  in  thickness.  The 
study  of  the  floras  of  our  time  does  not  afford  us  any  data  fa  regard  to  lh« 
duration  of  vegetable  types.  The  human  races  are  still  too  young,  or  at 
least  the  records  of  the  present  vegetation  do  not  yet  reach  for  enough  to 
afford  evidence  of  the  modiflcation  of  any  species  of  plants.  We  have, 
however,  positive  facts  In  the  more  recent  geological  times  which  prove  a 
remarkable  degree  of  persistence  in  the  charac'.ers  of  a  flora  for  a  diatancs 
of  time,  as  indicated  by  Inlerstratiaed  formations,  still  longer  than  it  may 
be  supposed  necessary  for  the  production  of  two  coal  beds,  and  hundreds 
of  feet  of  shale,  sandstone,  etc  between  them.  In  the  Tertiary  of  the 
Rocky  Mountains,  strata  bearing  plants  in  connection  with  lignites  have 
been  found  nt  Point  of  Rocks,  Wyoming  Territory,  and  a  number  of 
identical  specieB,  Indeed,  a  flora  beiring  Ihe  same  general  characters,  is 
exposed,  also  with  lignite  beds,  at  Black  Bntte,  though  tbe  two  localities 
are  separated  by  three  to  fonr  thousand  feet  of  measures,  shale,  sandstone, 
lignite  beds,  etc.  If  these  lignite  floras  had  been  considered  separately 
and  without  evidence  of  the  distribution  of  the  intervening  measures,  they 
would  have  been  adrailled  as  evidently  synchronous,  or  as  representing 
the  same  horizon,  Hcnco  tbe  long  pcraistence  of  vegetable  types  is  a  fact 
which  has  to  be  recognized  by  paleontologists  although  it  may  be  contr*' 
dlclory  to  theoreticnl  considerations. 

The  modifications  in  the  cliaractera  of  the  plants  are  recognised,  how- 
ever, in  the  flora  of  the  Carboniferous;  but  they  have  ixea  slow,  tran- 
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utioDAl,  uid  aSbcling  essentially  tbe  geDcral  features  of  periods.  They  gi*e 
to  sepitrate  groii)is  a  peculiar  chsracter,  wliich  may  serve  to  separele  them, 
lu  a  l»t  of  plants  sent  by  Prof  Bug.  Smitli  from  Alabama,  for  example, 
1  tottoA  Bucli  a  dissimilatily  of  typical  forms  from  those  of  the  coal  meas' 
urea  of  tiie  north,  and  also  such  an  affinity  with  those  of  the  Arkansas  euh- 
carboaiferous  flora,  that  IhU  relation  forcibly  referred  both  lo  the  same 
period. 

The  disiinctirc  cliaracters  of  tbe  groups  of  the  Carboniferous  can  be  only 
brleQy  exposed  now;  but  they  are  to  be  more  positively  flxed  in  the  Flora  by 
separate  tables  indicating  all  the  species  of  plants  which  have  lieen  recog 
nized  in  eaeli  of  them.  This  will  prove  an  interesting  representation  of 
the  distrJLmlion  of  tlie  vegetation  of  the  coal,  not  merely  by  the  number  of 
species,  but  eapeoially  as  a  kind  of  scale  marking  the  progress  in  tbe  modi- 
fication either  hy  disappearance  of  some  types,  or  by  their  reproduction 
uodcr  different  characters. 

The  groups  aa  recognized  until  now  are  the  Catskiil,  or  old  red ;  the 
Pseudo-carbon i fe roUB  ;  the  Sub-carboniferous,  or  Vespertine,  limited  up- 
wards hy  the  millstone  grit;  ihe  Lower  Ciirboniferous,  up  to  the  Pittsburgh 
coal ;  sJid  the  Upper  Carl>oniferous,  above  it. 

A  few  species  of  small  Lycopodlaceous  plants  of  the  genus  PtilophyUn 
(Daws),  appear  flrat  in  the  upper  Silurian,  and  continue,  by  modiflcations  of 
size  especially  in  the  Devonian,  where  four  species  are  recognized.  I  con- 
sider this  genus  as  representing  the  only  Devonian  type  which  does  not 
pass  up^lnio  tbe  Carboniferous.  There  may  be  some  others,  however,  as 
indicated  by  fossil  wood  ;  Dadoxyhn,  SyriTtgoxylon,  Prototatitet,  etc.  But 
the  anatomy  of  the  fossil  wood  of  the  whole  Carboniferous  is  not  yet  ad- 
vanced enough  to  allow  conclustons  on  the  characlers  of  tbe  vegetation 
represented  by  fossil  trunks.  Prof.  Dawson  is  still  pursuing  with  an  in- 
dustrious energy  bis  researches  on  this  difflcull  subject,  which,  to  my  re- 
gret, has  remained  Inaccessible  to  me  for  want  of  materials.  For  except 
the  fossil  wood  of  the  Black  Devonian  shale  of  Ohio,  no  specimen  uf 
ulicified  vegetable  organism  has  been  discovered  in  coal  measures  of  the 
United  States,  except  the  numerous  stems  of  fern  ireea  of  Southern  Ohio. 
These  might  give  materials  enough  for  the  work  and  siudious  applica- 
tion of  a  whole  life. 

The  more  notable  characteristic  type  of  tbe  Catskiil  group  Is  that  of  the 
ferns  described  Qrst  under  the  generic  name  of  Kmggerathia,  and  more  re- 
cently of  PaktopUru  and  Arthaoplerit.  The  species  are  represented  by 
large  fronds  ;  those  of  tbe  older  type  with  simple  leaflets  more  or  less  en- 
larged upwards  from  a  narrowly  cuneate,  somewhat  decnrrlng  base,  whoee 
veins  are  straight  and  diverging,  fan-like,  merely  by  sub-divisions.  The 
forms  of  the  leaflets  are  very  variable ;  some  appear  nearly  linear  and 
merely  thinly  lined  with  parallel  veins.  These,  however,  pass  to  the  genus 
Ct^rdaitei,  which  is  present  in  the  whole  flora  of  the  coal  measures.  The 
■aodlflcations  of  Piihpht/tam  are  possibly  represented  in  the  Catskiil  by  a 
few  species  of  Ltpidodtndron.  Calamitat,  Annuiaria  and  AiUropkgl- 
FROC.  AMER.  PHI  LOS.  SOC.  XVI.  09.  Sz 
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Ut»$  have  ihere,  also,  wmbo  rare  repreBentatlvea.  In  the  Paeudo -carbonifer- 
ous, cliaracterized  as  it  is  now  hj  the  species  poblisbed  by  Prof.  Andrews, 
from  tlie  Woverly  Saodstone  of  Oliio,  and  tlioae  determinable  from  the 
specimens  from  Port  Byron.  III.,  tlie  PaUopteHi  continues  to  be  present. 
But  some  of  the  species  have  lobed  or  decomposed  icaflets,  tending 
by  iheee  characters  to  a  section  of  the  SphenopUrin,  which  comes  later. 
Tiie  predominant  forms  are  those  of  MagatopUrit,  a  splendid  fern  whose  ad- 
rent  \i  not  prefigured  in  tlie  flora  of  the  Catsltill  by  any  species  known  uniil 
now.  But  in  its  large  leaflets  and  its  nervation,  it  evidently  betokens 
ttiQ  great  family  of  the  NturopltriJea  to  which  belong  the  most  beautini) 
and  varied  forms  of  the  coal  plants.  The  same  rock  group  has  rare  specieaof 
AleChopleH*,  also  with  very  large  frouds  and  leaflets,  Ilj/iaenophflUlei,  and 
broadly  winged  fruits  of  the  genua  Cardioearpon.  One  species  of  Pitltop- 
ttrit.  aiinilar  to  P.  obtuta,  is  remarked  in  this  division  aa  well  as  in  the 
Catskill  group.  And  on  another  side  it  has  some  species  of  Lipidadandron, 
Ltpidophloiot,  a  small  AiUrophyUitet,  etc.,  which  continue  higher  up,  and 
enter  the  sub  .carbon  iferoua  measures.  We  have  as  yet  too  little  data 
in  regard  to  the  flora  ol  the  Catskill,  and  that  of  the  Pseudncar- 
boniferous  to  be  able  to  positively  recognize  the  points  of  afflui- 
ties  and  of  difference.  Moat  of  the  specloa  have  been  described  from 
Canada  and  Maine,  and  their  age  generally  ascribed  to  the  Devonian,  or 
marked  under  the  indefinite  appellation  of  pre-carbonlleraus.  The  flom  of 
the  sub.carboDifcrousdlTlsioD  is,  psr  contra,  known  by  a  large  number  of  its 
species.  It  is  allied  to  the  pseudo-carboniferous  by  those  which  are  named 
above ;  by  species  of  SphtnopturU,  Triphgtlopteri;  Ertmopttrit,  and  espe- 
cially of  AMkopUrit,  of  analogous  types.  It  has  for  iia  own  predominant 
chamcters  some  KeuropUrii,  with  large  fronds  and  small  leaflets  as  S. 
Smithii,  which  though  extremely  abundant  in  Alabama  and  Virginia,  has 
not  aa  yet  been  discovered  in  the  coal  measures  above  the  Millstone  grit ; 
Kmropttrw  UnuifoUa,  which  persists  even  lo  the  highest  strata  of 
the  coal,  is  there  also.  Professor  Fontaine  has  seen  in  the  Vespertine  of 
Virginia  species  of  Odoniopteri*.  a  genus  predicted  by  the  fine  EremopUrii 
marginata  of  the  pseudo-carbon iferous.  This  one  partakes  of  the  Odontop- 
ttri*  type,  quite  as  much  as  of  the  Eremopltri*  character,  recalling  also 
something  of  the  faclesof  Mr-galopterit,  which  has  not  been  seen  in  theiub- 
carboniferous  until  now.  In  this  last  division,  the  number  of  species  is,  as 
staled,  greatly  multiplied,  and  It  becomes  now  difficult  to  positively  mark 
tliose  which  are  limited  to  it.  The  Lepidodtndron,  especially,  are  extremely 
abundant.  The  old  types  L.  Bttrnbergii,  L.  VttthtinUanum,  L.  aeukatym, 
etc.,  appear  mixed  with  more  recent  ones,  and  with  others  which  seem 
peculiar  to  this  division  :  a^  L.  tquamiferum  from  the  Helena  vein  of  Ala. 
bama,  which  bears  upon  Its  bark  true  scales,  easily  detached,  and  at  the 
snme  time,  the  scars  of  leaves  generally  remarited  upon  tbe  tmnks  and 
branchcit  of  Ltpidodendron.  The  collateral  genera  are  represented  also:  Ul- 
(nl-eiidron.  Ilalonia,  LtpidepMoiei,  Kaorria  ;  Stiymaria  is  there  in  abund. 
;ince,  iliougii  remains  of  SijiUaria  are  as  yet  exiremely  r&rc.    Among  the 
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species  which  have  been  considered  in  Europe  as  characteristic  oftheHouD- 
taia  Limestone ufihc culm,  wehavein  thesub-carboniferousorAUbamaaDd 
Virginia  Aiethoplsrin  mrvoia,  A.  murieatn,  and  Sphtnopterii  NaniTtghavtii, 
this  as  couimnn  In  the  ahale  of  tlic  Hek'nn  coal  as  Ifturopteri*  SmithU. 
These  three  species,  however,  ascend  in  the  American  coal  measures  to 
above  the  Millstone  grit,  which,  though  a  kind  of  geological  delimitation, 
83  well  traced  here  as  in  Europe,  is  not  a  very  definite  line  of  demarcation 
between  the  vegetable  groups.  For,  with  few  exceptions,  the  lower  carbon- 
iferous flora  has  still  the  types  of  the  sub -carboniferous,  merely  modiBed. 
and  represented  by  nn  increased  or  diminished  number  of  species.  The  ly- 
copodiaceouB  are  etlll  more  abundant ;  and  we  hare,  espedally  in  the  lower 
veins,  immediately  above  tbe  Hillstone  grit,  the  largest  oamber  of  species 
of  Ltpilodendroit  and  Iflodendron.  Stigmnria  and  Sigtllaria  have  gained 
in  predominance; and  in  the  ferns,  new  apecifa  at  Nturvpftridm,  especially 
some  large-leaved  NearopUrii  and  OdontopttrU,  are  seen  for  the  first  time. 
Tlie  wide-ranged  AlethopUrii  Ssrlii,  and  its  analogous  species  A.  IcncA 
iUea,  are  there  also ;  the  first  already  seen  In  the  a ub- carboniferous, 
the  second  a  dertvniion  of  A.  Helena,  of  the  same  lower  division.  A. 
I^n*ghanieii  and  A.  SuUivantii,  may  be  counted  too  in  the  first  coal 
above  tlie  conglomerate,  as  prefiguring  in  their  more  important  characters 
those  of  the  CaUipUrit,  wblchcomeslaler  in  order  of  time.  For  one  species 
of  this  last  genua  only  is  known  In  the  lower  carboniferous,  and  another 
from  the  Cannelton  coal,  already  somewhat  high  up  in  the  measures.  As  tbe 
largest  number  of  the  species  of  plants  of  the  coal  have  been  obtained  front 
the  lower  carboniferous,  It  would  be  posdble  to  continue  the  enumeration 
of  thespecies  which  are  considered  as  proper  to  it  or  as  characteristic.  But 
subsequent  researches  may  greatly  reduce  the  number;  for  as  yet  few  strata 
bearing  remains  of  plants  have  t>ecn  discovered  in  the  upper  carboniferous. 
This  division  may  be  limited  fhtm  the  base  or  tVora  the  top  of  the  barren 
measures  underlying  the  Pittsburgh  coal;  for  indeed  we  know  as  yet  noth- 
ing of  tbe  flora  of  these  barren  strata.  In  ascending  fh>m  Ibe  Millstone  grit, 
after  passing  the  two  flrst  coal  beds  above  it,  tlie  vegetation  la  rapidly  modi- 
fied in  its  characters  by  the  gradual  disappearance  of  tbe  LyiM>|>odiaccous 
types,  and  the  increasing  predominance  of  the  ferns.  The  species  of  Sigil- 
laria  continue  in  about  the  same  proportion  ;  AnnMlaria,  Sphenophyllum, 
AtUrophyUiUt,  become  more  abundant.  And  while  some  of  the  generic  dl 
vlsiooB  of  the  ferns,  like  Alethopterii  and  the  large-leaved  Pteopttrit,  seem 
to  pass  away;  the  group  of  tlie  Cyathta,  represented  by  Peenpltrii  arhorei- 
eeni,  P.  oreopteTidia,  P.  polymorpha,  elc.,  become  (lie  more  numerous, 
and  especially  characterize  the  tipper  carboniferous.  They  mostly  belong 
to  tree  ferns,  which,  besides  the  extreme  abundance  of  their  pinnffi  in  the 
higliest  veins  of  Pennsylvania,  have  lell,  petrified  in  the  sandstone  of  Ohio 
and  Virginia  a  prodigious  quantity  of  trunks  representing  whole  forests. 
Wl,h  these  tlierc  is  no  trace  of  L'pid'idendroa ;  some  S'l/tUaria  are  lefl. 
The  vegetable  world  was  at  that  period  a  world  of  ferns,  mixed  with  the 
Cvrdiiil-t»,  a  race  of  as  yet  undetermined  relation,  it  seems,  hnlf-lycopodia- 
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ceous,  half  conifers.  These  plants  xrc  mostly  knonn  by  tbcir  lung  linear. 
ribbon-like  leaves ;  tlieir  stems  have  been  very  rarely  founil.  Some  large, 
bushy  flpecies  of  Ntaropttrit  have  persisted.  JIT.  hinuta  and  N.  LotthU  as- 
cend from  the  MiJIsionc  grit  to  the  Permian.  Aad  above  Ihe  Pit'sburgh 
coal  or  even  in  conuucljon  with  It  are  found  the  CatlipUrit :  CaUipUri* 
Moorii,  and  CalUpteri*  eonferta,  this  last  species  one  considered  in  Europp 
as  Permian,  and  found  by  the  Vii^lnian  geologists.  Fontaine  and  White,  in 
the  highest  strata  of  the  carboniferous.  We  have  seen,  however,  thai  many 
other  Bo-called  Permian  types  are  remarked  in  the  Anierican  coal  measures 
already  from  below  the  millstone  grit ;  and  ibereforo,  it  to  not  as  yet  advis- 
able to  consider  as  Pormian  those  upper  strata  which,  beside  this  CaUip- 
UrU,  have  a  number  of  reprefentations  of  iruly  carboniferous  species. 

It  remains  only  to  state  bow  far  the  work  on  tlie  American  coat  Sora 
has  progressed  towards  its  completion-  The  plales,  sixty  in  number,  are 
all  ready.  The  number  might  be  atill  further  increased  by  several  species 
which  cannot  be  clearly  represented  by  deacriplioDs  only ;  but  wood  cms 
may  be  used  for  the  purpose,  if  it  is  advisable  and  possible  to  have  any 
inlercallatcd  into  the  text.  The  description  nf  the  species  nod  the  remarks 
upon  their  divereifled  characters,  as  seen  in  the  comparison  of  the  speci- 
mens, have  been  all  written,  and,  therefore,  the  manuscript  may  be 
definitely  prepared  in  a  short  time.  It  is,  however,  not  yet  in  iie  final 
shape,  S8  the  records  hare  u>  be  led  open  for  the  admission  of  any  valuable 
data  which  the  continued  communications  of  materials  may  bring  to  the 
Flora. 

This  synopsis  is  very  incomplete,  hut  It  cannot  be  made  comprehensible 
without  the  tables  of  distribution,  even  If  a  large  nunilwr  of  species  were 
enumerated.  Moreover  the  limitation  of  the  vegetable  groups  Is  not  yet 
definite  enough.  New  and  indeed  very  desirable  discoveries,  especially 
of  plants  of  the  Lower  Carboniferous,  the  Vespertine  of  Pennsylvania,  aod 
the  Devonian  Hamilton  Coal  Meaanrea  of  the  Juniata,  may  compel  impor- 
tant modifications.  Therefore,  the  divisions  as  marked  above,  m  well  is 
their  names,  should  be  considered  only  temporary.  Tliey  are  subject,  of 
course,  to  geological  evidence  which  ought  to  govern  them.  Tbe  final 
nomenclature  of  the  groups  of  the  "Coal  Flora  "must  accord  with  that 
of  the  Second  Geological  Survey  of  Pennsylvania. 
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TiibuUir  Syaoptii  of  the  Bhfnehaphora  of  Ameriea. 
(8«e  Minutes  of  Jonuarj  9,  18TT.) 

Dr.  Le  Conte  presented  a  tabulnr  statemeiil  nf  ilie  number  of  speci<'B  of 
Rbynchopliora,  contnincd  in  the  XV.  volume  of  tlic  Proceedings  of  the 
Society,  and  their  geograpliical  disiribution  inihu  diflercnt  zoologiral  prov- 
inces of  temperate  North  America.  He  mentioned  ibc  instnnces  in  wlildi 
the  occurrence  of  similar  extraordinary  forms  in  geograpliical  regions  very 
remote  from  each  ottier  correstmnded  witti  wha|  lie  bad  previously  shown 
in  the  otiicr  higber  types  of  Culeoptera,  and  again  expressed  Ibe  opinion 
that  the  isolated  and  fusbiy  represented,  tbough  sometimes  widely  distrib- 
uted forms  in  insects  were  representative  survivals  of  the  fauns  of  former 
geologic  periods  ;  and  proceeded ; 

It  is  useless  to  oppose  Ibis  view  by  the  statement  tliat  these  composite, 
synthetic,  propbcilc  or  undlRerentiated  types  have  not  ycl  been  found  in 
the  strata,  for  every  well-informed  entomologist  will  remember  that  eicept 
in  Tertiary  strata  but  few  localities  have  presented  specimens  sufficiently 
preserved  to  permit  accurate  study.  Moreover  the  localities  thus  far 
explored  are  all  in  tbe  temperate  zone,  where  we  may  reasonably  not  ex- 
pect to  find  the  predecessors  of  tbe  larger  and  more  conB]>icuoUH  foi'ms. 

In  tbe  older  rocks  the  insect  remains  are  so  compressed,  and  the  sutures 
of  ttie  most  important  elements  of  the  external  skeletou  so  obliterated. 
tbat  but  liitle  knowledge  can  be  had  except  from  tiie  venation  nl  the  broad 
winged  orden.  In  this  respect  there  is,  as  I  can  state  from  information 
ftirnislied  me  by  Dr.  Hagen,  a  striking  correspondence  between  some  of 
Ibe  CarlK>niferous  lace-winged  insects  and  our  own  eslslent  Pttronareyf. 

But  in  fact.  PteroiMregg,  being  peculiar,  among  all  genera  of  similar  form 
and  appearance,  by  possessing  in  the  adult  distinct  remnants  of  tbe  larval 
branchiee  on  the  anterior  segments  of  tbe  abdomen,  would  necessarily,  by 
my  method  of  interpreting  structures,  be  regarded  as  a  survival  of  an 
ancient  form,  even  If  no  Minaiin  wing  bad  been  found  in  the  coat 
quarries. 

A  better  appreciation  of  the  characters  of  resemblance,  wbicb  ally  the 
more  important  groups  represented  at  present  in  tbe  various  classes  of  ani- 
mals, as  contrasted  with  the  differences  between  them  and  tlielr  analogues 
of  former  periods,  the  remains  of  which  are  found  in  the  rocks,  and  wliich 
are  occasionally  represented  by  survivals  of  insignificant  sIm  or  restricted 
area,  will  enable  entomologiss  to  take  broader  views  of  tbe  capabilllies  of 
the  branch  of  science  which  Ibuy  cultivate ;  but  in  wbith  loo  often  their 
attention  is  directed  to  squabl>]es  almut  nomenclature,  orthographic  or 
historical,  and  to  tbe  simple  enlargement  of  our  knowledge  by  the  descrip- 
tion of  generic  and  speciflc  forme. 
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Tabular  Synopnt  and  QeagraphUal  DMribuUoa  of  FamilUi,  SubfamOiea, 
7K>rlh  of  Mexico,  by  J.  L.  Le  Contt,  a»titltd  by  Otorge  H.  Horn,  aitd 
XV,  2fo.  M.    {Set  MinuUt  of  January  5,  1877.) 
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Remarkt  : 

I.  TliEa  fumil;  consistsof  but  one  gcDus;  one  Bpccies  Is  found  In  Eurofe  ; 
all  othcis  known  occur  in  our  fitiiDa. 

II,  1.  RhyacliiteB  is  cnsmopoliian  ;  Auletes  occurs  in  Europe,  and  Eug- 
Dainptua  id  Asia.  The  latler  is  tbe  most  feeblj  develo|;ed  of  ibe  funily, 
aud  rcsttUibleB  in  its  dislrjbuiion,  Otbnlus  and  Iscbalia  of  the  Ileletomen, 
and  trilie  Tucbygonini  (VI.  iv,  17  .  Dieoiioned  below. 

II,  tl  Pterocolus  is  an  isokled  fonii,  baring  aI  prescDt  no  rclationebipe 
witli  oilier  genera,  tbougb  a  feeble  reseuiblaacc  In  form  to  tbe  Ceutorbfu- 
chini  |V1,  iv,  18).  If  my  metliod  of  ialerpretatlon  be  correct,  there  were 
older  genera,  by  wbicb  Pteroculus  and  TachyguDue  were  aflllkted. 

III,  AttelnbuB  is  cosmupolitan,  and  Bocms  to  be  the  highest  development 
In  the  series  Haplogaslra. 

IV,  The  ByrsopiUffi  arc  represented  in  alt  zodlogicnl  regions,  except  Ad»- 
tnlU ;  but  our  genua,  Theceaiernus,  represenis  an  isolated  group.  From 
the  great  dilTereDces  between  individuals,  which  seem  lo  lieve  unstable 
specirtc  charicters,  I  am  disposed  to  regard  this  group  as  an  ancient  snr- 
vival,  in  the  process  of  evoluting  into  aometliing  elae.  The  variations  in 
the  lengtli  of  tbe  humeral  processes  of  the  elytra,  and  in  tbe  sculpture  are 
scarcely  explicable,  unless  we  suppose  that  species  formerly  distinct  are 
hybridizing.  That  an  ancient  type  slioiild  suddenly  effloresce  io  modem 
limes  10  produce  many  species  is  hardly  conceivable,  and  we  qjiould,  tbere- 
fore.  be  willing  to  admit,  that  In  this  instance  the  phenomenon  is  one  at 
absorption,  or  Integration  ratber  (ban  difTerentiation, 

V,  1.  Sargnotut  Sehonhtrri  occurs  Id  Niirtliem  Europe,  and  is  subarctic, 
and  therefore  quite  capable  of  being  found  on  both  continents. 

V,  3.  Two  species  of  Otlorhynchus  are  arctic,  and  common  to  both  con- 
tinents ;  three  have  been  Introduced  with  fTult  trees,  Mylacus  occurs  in 
Europe  and  Asia,  and  on  our  PaclQc  Coast;  Tracliypblceua  In  Europe. 
Asia,  sod  in  Eastern  Amei^ca. 

V,  ti.  Tanymecus  is  snpposed  to  be  cosmopolitan,  bnt  has  not  yet  been 
properly  studied.  Of  the  other  genera  in  our  fauna.  Pandeleteins  and 
PacbnxuB  extend  to  tbe  Northern  Tropica  of  America,  and  Uadioraerus 
even  to  Brazil. 

V,  6,  6yphua  ia  largely  repreaented  in  Tropical  Amerira,  and  la  conjec- 
tured to  occur  Id  Asia  (6'.  chryiit,  Fnbri,  The  other  genera,  so  far  as 
known,  are  North  American,  or  extend  only  Into  the  Northern  Tropics, 

V,  7.  The  only  described  genus  of  this  tribe  is  Lac linopus,  which  extends 
from  tbe  Northern  Tropics  into  our  fauna.  The  other  genera  Id  our  fauna 
are  new.  and  their  distribution  ia  not  yet  known. 

V,  8.  One  species  of  Phylloblus  bas  been  Introduced  fhmi  Europe  into 
Canada.  Scythropus  occurs  on  txith  sides  of  the  conllDenl,  in  Europe,  and 
also  Id  Northern  AtVica. 

V,  9.  This  tribe  seemstobe  exclusively  American,  and  one  genus,  Cettc- 
e»r^»,  extends  to  the  Bouthern  Temperate  Zone. 

VI,  1.  Silones  is  confined  to  Ibe  northern  hemisphere  ;  of  the  eight  spe- 
cies in  our  fauna,  five  occur  in  Europe,  and  of  these,  but  one,  8.  tibialu, 
can  be  supposed  to  have  been  introduced. 
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VI,  ii.  Tliie  BLibfamllyU  coaSnedlotbe  teroperaleaDd  subarctic  ri^glons 
of  tlie  norlliem  beinisplicre  ;  tlie  genera  are  all  diflereDt  tram  ihnse  recog- 
nized OQ  tlie  other  continent,  tbougb  k  is  qnite  possible  tliat  some  of  tbein 
may  be  representei)  in  Northern  Aaia. 

VI,  iii.  llhycerua  is  an  entirely  isolated  fonn,  having  no  relations  to 
oilier  genera,  so  far  as  known  to  me. 

VI,  iv,  I.  One  species  of  Pbytononma  nnd  two  of  Lepyrus  are  common 
to  tlie  subarctic  regions  of  both  continents.  Lisironotus  and  Macn>p8  prob- 
ably extend  into  tropical  America,  but  a  Tcnewe<l  study  of  tbe  old  genus 
Lisiroderea  must  be  made  before  this  can  be  deflnildy  stated. 

VI.  iv,  2.  This  peculiar  maritioie  fossorial  tribe  is  represented  by  a  dif- 
ferent gcDus  in  Australia. 

VI,  iv,  3.  Plinthus,  Hylobius.  and  Pissodea.  are  confined  to  the  northern 
hemisphere,  but  may  be  represented  (U»te  Schonherr)  in  Brazil  and  Aus- 
tralia. HillpUB  is  largely  represented  in  South  America,  but  not  on  tlie 
other  continent,  unless  II.  orieatatit  Motscb,  from  Japan,  should  on  proper 
eiamination  prove  to  belong  lo  the  genus. 

VI.  iv.  4.  The  genera  in  this  tribe  are  very  iadeflnite,  and  tbe  foreign 
species  still  require  revision  (o  bring  out  the  facta  in  geographical  distribu- 
tion. Lixus,  Cleonua,  and  Stephanocleonus,  are  the  only  examples  I  can 
mentioD  al  present  of  genera  common  to  both  candneots. 

VI,  iv,  6.  Proea*  pieipt*.  two  species  of  Orypidius  and  Tauytphymt 
Umnm,  are  common  to  tbe  norlberu  part  of  bolli  conlinenis,  and  have  not 
been  introduced.  Tbe  only  genus  which  extends  to  Tropical  America  is 
Phyllotros. 

VI,  iv,  6.  Trachodes  is  subarctic,  and  occurs  on  both  continents. 

VI,  iv,  T.  Otidocepbalus  is  peculiar  lo  North  and  8ouiU  America. 

yi,  iv.  8.  Magdalis  is  cosmopolitan,  but  most  largely  represented  in 
Europe  and  North  America. 

VI.  iv,  9  Anilionomus  Is  cosmopolitan,  or  nearly  so.  Orchcstes  is  con- 
fined lo  the  northern  hemisphere.  Tbe  other  genera  In  our  fauna  are  new , 
and  their  distribution  is  consequently  unknown. 

VI,  iv.  10.  This  tribe  seems  to  be  eiclusively  American,  but  both  genera 
extend  Into  the  southern  tropics. 

VI.  iv,  II.  The  tribe  Tycbiini  has  not  been  st'parated  from  Erirhlnini 
sufflclenily  accurately  to  make  any  observations  of  value  al  present. 

VI,  iv,  li.  I  dn  not  know  if  the  species  common  to  Europe  and  America 
have  lieun  introduced  or  not.  The  tribe,  by  the  diminished  numlier  of 
joints  in  the  fuoicle  of  the  aotennie  indicates  a  low  grade,  and  the  genera 
■  re  nidely  diffused  on  the  eastern  continent,  but  do  not  occur  In  South 
America  or  Australia. 

VI,  iv,  IS.  This  small  tribe  is  represented  on  both  continents ;  the  spe- 
cies have  not  been  studied  with  sufficient  care  to  indicate  the  distribution 
of  the  genera. 

VI.  iv.  14.  This  tribe  is  American,  and  best  represented  in  the  tropics. 

VI,  iv,  15.    With.the  exception  of  Acalles,  Cryplorbynchus,  and  Ceelo- 
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Htenins,  which  are  supposed  to  be  cosmopolitan,  our  genera  nrc  not  found 
on  the  other  continenl.  Tlicse  which  hai-e  been  prethnisly  described, 
mostly  extend  to  tlie  sniithem  tropics  of  Amerim.  and  of  the  eight  new 
genera,  nothing  can  yet  be  said.     As  a  tritie  the  distribution  is  gonera*. 

VI,  iv,  16.  Copturus  abounds  in  tropical  Araerioi,  and  is  feebly  repre- 
sented in  tropical  Asia.  Piaziirus  is  entirely  American.  As  a  tribe  the 
distribution  is  general. 

VI,  iv,  17.  Tacliygonus  Is  exclusively  American  ;  one  species  is  Bradl- 
lan.  Tbe  only  represeDlattve  In  foreign  parts  is  Dinorbopala  Pascoe,  in 
Burmnh. 

VI,  iv,  16.  Witl)  closer  comparison  the  number  of  species  common  to 
Europe  and  the  United  Slates  may  probably  be  increased.  There  is  but 
one,  Ceutorhynchiit  rapa,  which  may  have  been  Introduced, 

VI,  iv.  19.  Until  a  new  study  has  been  made  of  Baris,  Centrinus,  and 
allied  genera,  any  remarks  upon  geographical  distribution  would  be  pre- 

VI,  V.  Balaninus,  as  recorded  in  the  Munich  Catalogue  is  cosmopolitan  ; 
a  better  study  of  the  foreign  species  is  necessary,  in  order  to  know  if  ibey 
possess  tlie  essential  character  of  tbe  subfamily ;  the  vertical  movement 
of  the  mandibles. 

VII.  i.  Our  two  genera  eltend  into  tropical  America. 

VII,  ii.  Cyfan/ormu'eariuihaBprobablybpen  Imported fWim  Asia,  though 
ConvolsKliit  batata,  upon  whicli  it  depredates,  is  considered  an  American 

VIII,  i,  1,  BhyncliophoruB  is  CQemo)X)titan,  but  confined  lo  tropical  and 
subtropical  regions,  being  paniflitic  upon  palm  trees.  Sphenopbonis  is 
cosmopolitan.  Calandra  has  deen  dlstribnted  In  cereals  until  it  is  now 
difflcult  to  determine  whence  the  H|>ecleB  have  emigrated. 

VIII,  iii,  1.  DryophthoniB  seems  to  be  cosmopolitan,  the  other  genera  are 
local,  so  fhr  as  known  at  present. 

VIII,  Hi,  3.  CoBsonus  and  Mesites  are  common  to  bolli  continents  ;  CaU' 
lophilus  is  found  in  Madera,  and  Hlmailum  In  India.  Stenomlmua  occun 
in  Brasdl,  and  Homaloxenus  in  Ban  Domingo. 

VIII,  iii,  3.  StenoBCelis  is  almost  cosmopolitan;  Rbyncolus  Is  found 
througliont  the  northern  hemisphere,  and  in  Brazil ;  Phlceophagus,  AmaU' 
Torhinus,  and  Hexanhrum  in  the  Atlantic  Island  and  Europe;  the  lost 
named  also  occurs  in  Japan. 

IX,  I.  Platypus  Is  cosmopolitan. 

IX,  11,  1.  Pityophtliorus,  Xylolcnis,  Xyleboms.  Drj'occetee,  Ciyphalus, 
and  Tomicits.  are  common  to  both  continents. 

IX  ii,  2.  Scolytus  is  widely  diffused  on  both  conllnenlB. 

X,  1.  Tropidercs  is  the  only  genus  occurring  on  the  other  continent. 
X,  2.  Anthribusand  BracbytarsUB  are  represented  in  Europe. 

X,  3.  Choragiis  also  occurs  in  Europe.  Aneocerus  is  cosmopolitan,  and 
distributed  in  anicles  of  commerce. 

X,  4.  Xenorchestes  has  been  found  only  in  Madeira. 

XI.  Apion  is  cosmopolitan. 
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On  Sa/raelion  Table: 

By  a.  K.  Maijsfield,  Corixiva,  8.  A. 

(.Bead  before  the  American  PkUotophical  Soeiety,  January  fl,  1877.) 


The  operatioD  o/  computiog  the  difference  between  ilie  true  and  Ihe  ap- 
parent zenith  dUtancea  of  stars,  is  usunlly  performed  by  ineans  of  Bessel's 
re[>Bction  tables,  which  are  calculated  from  his  formula,  namely  : 

This  operation  is  UBuallj  logarithmic,  and  the  refraction  tables  are  there- 
fore tables  of  logarithms.  The  computation  may,  however,  be  very  much 
aimplifled,  by  the  use  of  natural  numbers  in  place  of  their  logarithms,  as 
vill  appear  fW>m  the  following : 

In  the  above  formola  substitute  R  for  d  fan;,  and  p  for  iBT)^^^.  The 
formula  then  becomes 

R=BxP (1) 

In  which  Ji,  maj  be  called  the  mean  rel^^ction,  and  ^  is  a  factor  depending 
Almnet  entirely  on  the  temperature  and  pressure  of  Ihe  atmosphere-  For 
general  purposes  two  tables  may  be  made,  one  of  mean  refhictlona  (^), 
being  the  natural  numbers  corresponding  ro  the  table  "d  tanl"  of  Beasel. 
and  the  other  of  corrections  to  the  mean  refraction.  But  since  these  correc- 
tions would  be  sometimes  additive  and  sometimes  subtractive,  the  latter 
table  would  be  reduced  to  a  siiialler  compass,  if  each  observatory  or  place 
where  the  tables  are  adopted  were  to  adapt  them  to  the  true  mean  refraciion 
of  that  place.    This  may  be  done  as  follows: 

Let  p,  be  that  value  of  p,  which  substituted  in  equation  (1),  would  give 
true  mean  refraction  for  any  particular  place :  and  let  Jit,  be  that  mean 
refraction.    Then 

R^  =  R^  p, m 

it,  is  given  by  Its  log.  in  Bessel'sflrst  table  "  Ug.  d  tan^,"  and  a  roimd 
value  for  log  p^  near  the  above  mentioned  mean,  may  be  chosen.  From 
this  formula  a  new  table  of  mean  refractions  In  natural  numbers  can  easily 
be  made. 

Let  r  be  the  correction  to  be  applied  to  tliis  mean  r«fractlon.    Then 

r=R~R,=  n,l.p  —  p,) (8) 

from  which  the  table  of  corrections  may  be  calculated. 

^ee  Peter's  "Aslronomlvche  TbI^Id  and  FormelD." 
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In  makiog  the  table,  comparatively  few  values  need  be  computed,  fbr. 
bavin);  these  few  values,  the  oihcrs  may  be  sapplied  hj  toterpolatioD.  The 
followin);  is  a  small  portion  of  a  table  of  tiiese  correctloDS,  in  what  appean 
to  be  its  most  convenient  form.  It  was  computed  from  Bessel'a  tables,  h 
given  by  Peter's. 


log.p 

—0.01000 

1100 

1200 

1300 

1400 

1600 

&c. 

: 

"     M^n  B. 

_^ 

150 

13.19 
106 

0.03 

0.07 

0.10 

0.14 

0.17 

16 

16.18 
107 

0.04 

0.08 

0.11 

0.15 

0.19 

- 

17 

17.35 
108 

0.04 

0.08 

0.13 

0.16 

0.20 

18 

18.33 
110 

0.04 

0.09 

0.13 

0.17 

0.31 

19 

19.43 
111 

0.04 

0.09 

0.18 

0.18 

0,82 

ao 

20.H 
113 

0.05 

0.10 

0.14 

0.19 

0.34 

21 

21.66 
114 

O.OS 

0.10 

0.15 

0.20 

0.25 

220 

22.80 

0.05 

0.11 

0.16 

0.31 

0.26 

i^/*-. 

—0.01000 

.00900 

0801 

0703 

MM 

~0505 

4c. 

Apparent  Kenlth  distance  is  here  osed  as  arguraenl  at  the  side.  Ii  tosy 
be  replaced,  however,  by  the  corresponding  declination,  or  the  circle  read- 
ing. Log.  (I  is  used  an  argument  at  the  top,  and  —0.01000  is  the  assamed 
value  fit  log.  p^.  When  tog.  p  ^  log.  p„  the  correction  is  lerOj  therefore  w« 
liave  written  the  table  of  mean  refractions  In  that  column,  thus  combining 
both  tables  in  one.  This  may  be  done  wlien  the  arguments  at  the  side  ate 
not  chosen  so  far  apart  as  to  make  tbe  second  dllTerenccs  of  the  mean  re- 
fraction too  great.  In  computing  the  tables  fVom  the  above  fonnulff,  lite 
ant/itiulieitt  eompUment  of  log.  p  must  be  used,  when  that  log.  as  fonod 
from  Bcssel's  tables,  is  negative.  When  log.  p  occurs  in  the  line  at  the 
top  of  the  table,  the  correction  is  negative,  when  in  the  line  at  the  bollom. 
it  Is  positive.  To  And  tbe  viLluesof  Id^.  ^  for  Ibe  lower  line,  carrespondiDg 
to  those  of  the  upper  line,  call  the  natuml  numlKr  corresponding  to  any 
particular  value  In  the  upper  line  p,,  and  its  corresponding  value  for  tbe 
lower  line  p,.  Then  from  formula  (3).  since  r  is  miniu  in  one  case  and 
plus  in  the  other, 

— />!  +  p.  =  p7  —  r- 

oTp,=  Zp.  —  p, (4) 

Before  enleringthelableuf  corrections,  leg.  B,  log.  T,  and  lag,  j  arc  lakni 
as  usual  from  Bessel's  tables,  are  then  added,  and  tlieir  sum  is  tbe  argument 
log.  p,  when  the  zenith  distance  is  less  than  4.'>'^.  When  the  zenith  dis- 
tance is  4.^^  or  more,  a  correction  on  accounl  of  the  exponent  I  is  to  be  ap- 
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l>lied  to  the  log.,  and  when  "7°  or  more,  aootlier  correction  must  be  appKed 
on  account  of  the  exponent  A.  These  corrections  maybe  found  aa  follows  : 
Lei  log.  p,  =  log.  {BT)  +  log.  y.  then  the  entire  correction 
r,  =  loe.p  —  log.p,  =  tog.j-(t  —  i)  +  log.  (BT)  (J  — 1)....(5) 
in  which  the  two  terms  of  tlie  last  member  are  tlie  first  and  second  correc- 
tions tespectivetj'.  Ttie  following  will  illustrate  a  method  of  tabulating 
these  corrections : 


: 

1   0.01000 

2000 

flOO 

5 

0 

61 

1            !> 

10 

63. 

5 

11 

68 

6 

13 

64 

'           6 
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;       7 

U 

BOOO 

4000 

C 

14 

18 

800  40' 

IS 

61      0 

16 

23 

81    80 

17 

28 

61    00 

ID 

25 

83    10 

20 

27 

82O30' 

Tlie  argument  at  the  top  is  either  log.  {BT)  or  log.  y,  according  to  which 
correction  is  sought  for.  The  side  arguments  are  zenith  distances,  which 
may  be  replaced  bj'  declinations,  &c. 

The  first  column  is  used  when  taking  out  the  first  correction,  and  the 
last  column,  when  taking  out  the  second  correction.  To  find  the  valuesof 
the  argument  for  the  last  column,  enter  Bussel's  table  "A"  nith  the 
value  of  ,1  for  any  nenith  distance  of  the  first  column,  and  against  it  will  be 
found  the  corresponding  zenith  distance  for  the  last  column.  The  units 
place  of  the  corrections,  corresponds  to  the  fifth  place  of  fo^.  ^,  and  when 
the  logarithmic  argument  is  negative,  the  correction  is  negative,  and  vice 


In  place  uf  the  above  tabic  .if  c:)rreclions  to  mean  refnic;ion,  a  graphical 
table  may  be  constructed,  which  has  some  advantages.  Let  a  right-angle 
triangle  A  B  C  Xk:  drawn,  containing  lines  parallel  to  the  base,  at  equal 
distances  apart. 
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■  00450 
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.01 000 


These  equal  distances  may  represent  seconds,  or  tenthsof  a  second-  The 
distance  B  0  is  made  equal  to  the  maximum  correction  nn,  or  the  correc- 
tion for  the  maximum  zenith  distance,  and  maximum  value  of  log.  p,  which 
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occur  in  tbc  table.  Vatues  of  r  are  now  computed  for  the  different  Ttlott 
of  the  argiiineDt  log.  p,  hut  for  the  nusimuin  zenith  distance,  and  Ibc 
results  laid  ufTon  the  line  B  C,  from  tliu  point  B;  and  against  the  poinU 
thus  found  the  arguments  log  p  are  written.  Along  the  llne.<lfi  ftrevriuts 
the  zenith  distaoces.  Equal  increments  of  zeuiih  distance  are  repre^enlMl 
by  unequiil  increments  of  tlie  line  AB,  in  order  tliat  the  line  AC,  or  line  of 
maximum  correcliooe,  ma;  be  a  straight  line.  Call  the  co-ordinates  of  anf 
point  of  ^IC  (land  r,  and  the  distance  AB,  dm.  Then 
d  :  dm  ^  r  :  rm 


from  which  the  distances  of  the  arguments  from  the  (loial  .4  may  be  deier- 
mined.  The  line  AD  reprcBents  the  edge  of  a  ruler,  or  a  thread;  atreidied 
from  a  needle  at  the  point  A.  If  this  line  be  tliroed  about  A,  until  il  puns 
through  that  point  BC,  corresponding  to  the  value  of  lo;  p  for  which  tbe 
correction  ia  sought,  the  correction  will  be  the  length  of  tbc  perpendiculu 
to  AB,  measured  to  its  intersection  with  Ah.  at  the  point  CMtrrespoixliDEli) 
the  given  zenith  distance. 

This  method  has  the  advantage  tliat  the  interpolations  are  made  sepai- 
ately,  and  will  undoubtedly  give  good  results,  if  :he  diagram  is  draws 
carefVilly,  and  large  enough. 
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On  Ihe  l^r»t  SyiUmalie  GotUetion  and  Diieiuium  of  tht  Venango  Oovnlg 
Oil  WOii  of  Weitorn  PenmyVoania.  By  B.  3.  NettUUm,  C.  E.  Pre- 
pared  for  publiealion  artd  eommuniealed  by  John  F.  Cartt,  AiHilamt 
Qeoloffiel  in  charge  of  Ihe  Sumg  of  the  OH  Regione. 

{Bead  before  the  Ameriean  PhUataphkal  Society,  January  10,  18T7.) 

In  the  rail  of  IBOS  the  flrat  ayBtematic  attempt  was  made  lo  ascertain  the 
direction  and  dip  of  the  Oil  Sanda  nf  the  Yenaago  region  and  the  true  re- 
lation which  the  oil  producing  rock  of  one  district  bears  to  that  of  another. 

This  was  during  the  great  Pieaaantville  oil  excitement,  when,  pro)>iibl7 
for  the  first  titna,  the  atlemion  of  a  large  class  of  operators  was  called  to  Um 
&ct  tiiat  there  was  a  marked  difference  between  the  oil  and  oil  sand  of 
Pieasantviile  and  surrounding  districts,  and  the  oil  and  oil  sand  of  Oil 
Creek. 

PreTtoos  to  that  time  very  few  levels  had  been  taken,  and  those  onlf 
locally  from  well  to  well  on  the  samefarm,  or  within  the  bonndsof  one  pro- 
ducing centre  ;  but  some  of  the  detached  districts  had  been  fortuitously  con- 
Dectcd  by  lines  of  levels  run  for  pipe  lines  from  station  to  station,  and  by 
preliminary  Railway  surveys  which  crossed  the  country  in  almost  every 
direciion.  From  these  sources  it  was  aacertained  that  the  Pieasantviile  oil 
rock,  although  called  the  4th  sand,  lay  at  a  higher  elevation  than  the  3d 
Band  of  Oil  Creek. 

Some  operators  held  the  opinion  that  Ute  oil  rocks  ran  horizontally  under 
the  whole  country,  and  that  by  drilling  deeper  at  Pleaaantville,  the  Oil 
Creek  3d  sand  would  be  found,  and  a  much  larger  supply  of  oil  obtained. 
Others  contended  that  the  rocks  dipped  towards  Oil  Creek  and  the  Pleasaol- 
vlllc  wells  had  already  reached  the  Oil  Creek  sand.  They  went  still  further, 
and  pointing  to  the  old  t^Iurcs  in  the  PleasaDtviUo  district,  averred  that 
'there  was  no  oil  In  the  rock  when  these  wells  were  put  down,  but  that 
the  Booding  of  the  oil  sands  under  the  valley  of  Oil  Creek,  by  the  abandoO' 
ment  years  before  of  so  many  wells,  had  forced  the  oil  from  its  original 
home  (here  to  these  higher  portions  of  the  rock. 

Discussions  on  these  points  showed  the  necessity  (Or  more  information  on 
the  subject;  and  while  some  clioee  to  gain  this  information  on  theirownac- 
Gount,  by  sinking  wellsdecper  at  considerable  expense  to  see  what  might  be 
below,  a  few  believed  that  something  could  be  learned  by  a  careful  study 
of  the  wells  already  drilled,  in  connection  with  a  series  of  surface  levels 
extending  over  a  large  area,  embracing  in  one  system  all  the  main  oil- 
producing  centres. 

As  an  outgrowth  of  this  idea  an  informal  meeting  was  held  and  a  com- 
mittee appointed  to  plan  and  carry  out  the  work  necessary  to  be  dona. 
Hr,  E.  S.  Ni!ttleIon,  then  residing  in  Pieasantviile.  consented  to  act  as  one 
of  the  committee,  and  to  undertake  the  task  of  running  the  lines  of  levels 
and  collecting  the  well  records.  A  circular  was  issued  to  well  ownera,  and 
ntoc.  AMBR.  PHiLOfl.  sec.  xn.  99.  8b 
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bliuiks  vere  prepared  for  flIliDg  in  the  well  records,  of  which  the  following 
■re  copies  : 

Circalar  A.  Pleasant vllle  Pa 1668. 

Dear  Sir:— A  pressing  need  has  long  been  felt  by  the  more  tboughthtl 
operatora  in  the  PeDDsylvania  Oil  Regions  for  a  more  thorough  and  accur- 
ate knowledge  of  the  tbickneas,  dip  and  general  characteristics  of  the  Oil- 
bearing  Rock  in  this  section.  The  drillings  In  different  localities  have  ei- 
t»blished  data  sufficient  for  operations  in  those  particular  places,  but  no 
effort  has  been  made  to  connect  these  together  in  one  comprehensive  whole, 
and  very  little  is  known  as  ;el  of  tlie  relative  positions  of  the  OiUbearing 
Roc1<a  in  these  several  localitiea.  In  order  that  this  want  maj  be  supplied 
a  food  has  been  nused,  a  committee  appointed  to  supervise  the  work,  and 
the  services  of  a  competent  Engineer  secured.  It  is  proposed  to  make  an 
accurate  topographical  tuney  of  PUaiantville,  EnUrprtie,  Bean  Fhrm,  Pit- 
hole,  Shambarg,  Ball  Run,  and  Pioneer  OH  Diitricti,  and  then  by  a  com- 
parison of  the  records  of  a  lai^e  Dumber  of  the  most  [irominent  wells  in 
said  diatricls,  to  prepare  and  publish  a  report,  wliich  we  think  vrlll  contain 
facis  and  flgurea  of  great  value  to  those  engaged  in  the  development  of  Oil 
Territory.  In  furtherance  of  this  abject  the  enclosed  series  of  questions 
have  been  prepared  which  we  hope  you  will  be  so  kind  as  to  fill  out  and 
return  to  us, — and  any  further  information  yon  may  be  able  (ogive  will  be 
duly  acknowledged. 

Signed  S.  Q.  Brown.  George  K.  Andereon,  J.  H.  Hebert,  John  F.  Carll, 
K  H.  Neltleton,  Committee- 
Address  all  letters  to  E.  8.  NetUeton,  Civil  Engineer,  Box  46,  Pleasant- 
Tllle,  Pa. 

Circular  B.  Pleasant ville.  Pa 1666. 

Dear  Sir  :— Please  fill  out  the  following  blank  and  mail  to  E.  S.  Nettle- 
ton,  Civil  Engineer,  Box  4a,  Pleasanlville,  Pa. 

Record  of Wei!  No 

Located  on Farm. 

Lease  No Tested 18«.. 

DistancefWimsurfacetotopofFiretor  '•Mountain"  Sand,  No.  of  feet 

Thickness  of  the  First  Sand.  "        

Distance  from  surface  to  top  of  Second  Sand,  "        

Thickneasof  Second  Sand,  "        

Distance  from  surface  to  top  of  Third  Sand,  "        

Thickness  of  Third  Sand,  "        

Distance  from  surface  to  top  of  Fourth  Sand,  ''        

Thickness  of  Fourth  Sand,  "        

Distance  lYom  surface  to  top  of  Fillh  Sand,  "        

Thickness  of  Fifth  Sand.  "        

Distance  from  surface  to  Sixth  Sand,  "         

Thickness  of  Sixth  Sand.  "         

What  is  the  entire  depth  of  your  well?  "        
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At  what  depth  were  tlie  liiTld  veins?  No.  of  feel 

At  what  depth  is  the  aeed-bag7  "         

How  far  Ib  the  bottom  of  working  chaoiber  from  the 

bottom  of  the  well  T  "        

Is  your  well  cased  t  

Quality  of  the  Oit-hearing  Rock,  Pebble  or  Sand  t  

W  hat  color  of  oil  ia  produced  f  

Gravity  of  oil!  

What  has  beeo  your  best  production  per  day?  ..Bbla. 

How  many  engines  would  the  best  fiow  of  gas  run!  

What  ia  the  Engineer'a  lumber  of  this  well  as  marked  on  the 

Samson  Fost!  

Remarkfl; 

During  the  winter  of  1888-11,  the  work  waa  proaecuted  with  conaiderable 
intereat  and  diligence,  but  like  all  other  nuLttera  not  directly  personal,  it 
soon  began  to  be  neglected  by  the  committeemen  who  were  all  deeply  en- 
gaged in  their  own  affaira,  and  Hr.  Nettleton  was  left  to  work  out  the 
problem  as  best  he  could,  almost  alone. 

Meantime  the  field  widened.  New  developments  at  Scrubgrass  and 
Parker's  Landing  led  off  to  the  south,  for  beyond  the  limits  proposed  for 
our  work.  Hr.  Nettleton  had  been  attracted  to  the  west,  and  connected 
himself  with  the  Engineering  Corps  of  Greeley  Colony,  which  made  it  neces- 
sary for  bim  to  close  up  his  afiairs  in  the  Oil  Regions,  preparatory  to  his 
removal.  No  one  had  any  personal  interest  in  continuing  the  investigation, 
and  the  work  stopt  Just  when  it  should  have  been  carried  forward,  leaving 
the  maieriaU  iu  hnnd  in  such  an  uaAnished  and  incomplete  condition  that 
no  report  could  be  made  which  would  be  at  all  satisfoctory  to  those  who 
had  subscribed  to  the  funds  for  the  Survey. 

Tbis  was  in  the  Spring  of  ISTO.  Hr.  Nettleton  before  leaving  Pleasant- 
Tille,  placed  all  the  accumulated  papers  of  the  Survey  in  my  hands,  where 
they  have  remained  to  the  present  time.  They  were  accompanied  by  the 
following  brief  report  to  the  Committee,  dated  PleasanlvUle,  April  1, 1970, 
and  addressed  to  the  Committee  of  the  Topographical  Survey  : 

Gentlemen  : — I  herewith  present  to  you  the  facts  and  papers  relating  to 
the  Survey  which  I  commenced  over  one  year  since. 

Levela  have  been  carried  to  nearly  all  the  important  producing  centres 
of  the  upper  dialrict,  but  I  have  not  been  able  to  connect  Parker's  Landing 
with  the  survey  in  consequence  of  its  distance  from  my  nearest  "  bench  " 
at  Venango  City.  I  expected  to  have  obtained  the  elevatl^  along  the 
Allegheny  Valley  Railway  ftoia  its  Chief  Engineer,  but  have  been  disap- 
pointed. 

Many  difficulties  have  been  encountered  in  getting  information  from 
well  owners  on  whom  I  am  entirely  dependent  for  the  data  ao  ea.<<enlial  to 
this  work.  Some  are  not  willing  and  prompt  in  assisting  in  this  way  be- 
cause they  are  under  the  impression  that  it  is  a  private  enterprise  ;  btit  the 
most  serious  obstacle  met  with  is  the  characteristic  indifference  of  the  people 
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in  the  oil  buBtneaa  to  aDfthing  but  that  which  ptomlBM  ma  iiiunedi>l«  per- 
toaai  beoeflt. 

By  means  of  the  levels  taken  to  the  wotl  mouthi  I  have  adjiuted  Uie 
recordsof  one  hundred  and  thirty-four  welU  in  such  a  way  that  they  aii  may 
be  compared  with  oDe-point.  This  point  is  the  Ennis  Well,  PleasantTille, 
which  is  located  on  the  highest  ground  in  thecounty.  All  other  wells  are 
therefore  below  UiIh  base.  The  elevation  of  this  point  above  tide  I  at  Qrst 
determined  from  infonnation  furnished  me  by  the  Smithsonian  Institution 
to  be  1761.81  feet.  This  result  was  aimed  at  by  correcting  my  own  levels 
with  the  levela  of  the  Allegheny  Valley  Railway  as  I  received  them.  But 
upon  checking  my  line  with  other  Railway  Surveys,  I  flad  an  error  of  abont 
flfty-three  feet,  which  I  have  traced  to  the  Allegheny  Valley  Railway, 
between  Venango  City  and  Pittfiburgh.  This  makes  my  base  1709  feet 
above  tide  instead  of  1762  as  first  announced.* 

In  the  arrangement  of  thestrala  of  sandstone  I  have  paid  but  little  atien. 
tion  to  the  usual  method  of  numbering,  which,  from  the  way  of  counting 
ft^m  the  top  is  very  liable  to  confuse,  as  in  some  places  two  or  three  moun- 
tain sands  are  found,  and  in  others  the  Brst  saud  is  the  oil  producing  fotk. 
I  have  discarded  some  records  which  were  evidently  incorrect,  and  have 
been  forced  to  use  some  which  are  not  altogetbcr  to  be  relied  upon. 

I  have  noted  the  elevation  of  808  wells  and  about  80  pennaneni  l>enchet 
in  diHerent  localities.  I  also  give  you  the  elevation  above  sea  of  several 
places  in  the  western  part  of  the  state. 

There  have  been  sent  out  193  blanks  which  have  not  been  returned. 

I  have  great  confidence  in  this  method  of  localing  and  deflning  the  otl- 
bearing  rocks,  and  from  the  data  which  I  hand  yon  very  much  can  be 
gathered  which  is  of  practical  use. 

In  the  early  part  of  my  obaervatlons  on  this  Survey  I  formed  the  opinion 
thai  the  oil  rocks  dipped  uniformly  in  one  direction,  but  more  eilended 
surveys  show  differently.  In  some  places  the  line  of  greatest  dip  is  nearly 
south,  while  in  otheis  it  Is  more  westerly.  The  line  of  oil  deposit  lies 
almost  invariably  in  the  Ihie  of  greatest  dip,  showing  doubtless  that  the  for- 
mation was  made  in  swilt  running  water,  and  the  deposit  of  pebbles  was 
in  the  line  of  the  current.     Hence,  the  "  hells,"  which  correspond  with 

If,  in  your  opinion,  this  Survey  is  of  any  practical  benefit  I  would  sug- 
gest that  it  be  put  into  the  hands  of  the  Producers'  Association,  with  a  view 
of  making  it  to  the  interest  of  a  larger  number  to  assist  in  collecting  the 
necessary  data. 

Much  moAi  work  la  yet  required  to  define  and  locate  the  oil  liearing 
rocks  in  this  section  of  the  Slate,  but  the  difflculties  above  mentioned  and 
the  lack  of  cooperation,  together  with  demands  on  my  own  time  which 
make  it  impossible  for  me  to  give  it  the  attention  required,  have  induced 

•Mnn;  rlTorU  have  been  made  In  IS74. 'iand  'S  to  dlKOOver  the  CBuse  and  quan- 
tity <ir  tills  error  but  without  the  best  suooess.  although  progress  hu  been  mada 
towards  IM  aCUiutment.   [J.  P.  L.] 
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me  to  make  thU  report  and  place  in  your  hands,  to  uic  as  you  may  deem 
beet,  all  of  the  facta  and  figures  thus  far  collected. 

No  part  of  the  result  has  been  made  public,  except  a  small  sketch  far- 
nisbed  to  Dr.  J.  S.  Newbcrrj  of  the  Ohio  Slat«  Geological  Surrey. 

All  of  which  is  respeclfuU;  submitted. 

£.  8.  Nettlelon,  C.  E. 

Since  my  cooDectioD  with  the  Second  Qenlogical  Survey  of  Pen  nay  Ivania 
I  have  found  these  papers  of  great  service,  aod  beea  obliged  to  refer  to 
them  often  for  facts  which  could  not  now  be  otherwise  obtained,  but  I 
did  not  feci  at  liberty  to  use  the  materials  in  any  public  way  without  Mr. 
Nettkton's  consent  and  the  acquieaceuce  of  the  State  Geologist.  These 
Testriclions  are  now  removed  by  Mr.  Nettleton's  permission  to  publish 
whatever  may  be  of  general  intereel. 

The  well  records  are  many  of  them  imperfect,  none  of  them  indeed  are 
Jmit  what  the  geologist  requires,  for  they  give  no  indication  of  the  char- 
acter of  the  strata  between  the  SandstODca  The  blanks  were  not  prepared 
with  a  view  of  studying  the  lilhology  further  than  it  waa  involved  in  an 
examination  of  the  oil  rocka.  But  ther  accomplished  the  purpoae  inlendod 
and  brought  out  tlie  facts  required  to  demonstrate  tliat  there  are  diflcrent 
beds  of  sandstoae  lying  at  different  horizoas  and  alt  dipping  with  con- 
siderable uniformity  to  the  southwest. 

This  may  he  shown  in  a  general  way  by  taking  a  few  wells  at  random 
along  the  line  surveyed  from  Pleasantville  to  Oil  City — thus  :  (refer  to  the 
recorda) 

(1)  EnnisWell,  Pleaaantvllle,  top  of  oil  sand  above  ocean 807  feel. 

(87)  National,  No.  3,  IJ  mile  southwest  of  Pleasantville 779 

(127)  Fink,  No.  12.  Shamburg 

(281)  Porter,  Foster  Farm,  Oil  Creek 

(213)  O.  K.  Anderson,  No   134,  Pet  Centre.. 

(258)  Lady  Suffolk,  Blood  Farm , 

(261)  Well  No.  23,  Rynd  Farm 

(268)  Champion,  Ko.  2,  Itouseville 

(260)  Elizabeth,  Ctapp  Farm 

'  (270)  Siveiiy  ft  Gardner,  Allegheny  Ban.... 


True 


Sand 


Between  the  National  well  and  Fink  No.  12,  there  is  a  drop  of  about  45 
feet  in  the  figures  here  given  from  the  Black  oil  rock  or  Stray,  to  the  Green 
oil  rock  or  3d  sand  of  Oil  Creek,  which  accounts  for  what  appears  to  be  a 
greater  dip  according  to  the  distance  than  on  other  parts  of  \he  line.  The 
green  oil  rock  ia  found  under  the  Pleasantville  district  in  its  proper  horizon 
as  is  shown  by  some  of  the  well  records,  but  is  unproductive.  Between 
the  National  and  Shamburg  ttoth  rocks  yield  oil  in  some  wei^s.  To  make 
the  wliole  series  of  ocean  elevaliona  above  given  uniform — that  is,  all  refer- 
ring to  the  top  of  the  3d  Sand — the  elevation  at  the  National  should  be 
about  734  fiet.  and  at  Ennis'  about  762  feet. 
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Without  doubt,  tbc  general  reader  will  be  much  confused  in  attempting 
to  trace  tlie  oil  MndH  in  tbetr  proper  order  through  the  mags  of  records  here 
given.  No  effort  has  been  made  to  harmonize  the  apparent  discrepancies 
made  by  dritlera  in  uambering  the  Bandrocks.  Tbe  records  have  b«en 
copied  from  the  originals  Just  as  they  were  received,  ontj  makiog  them  to 
conform  to  the  general  plan  adopted  ia  the  publication  of  tbe  whole  masi 
of  records,  good,  bad  and  indifferent,  which  we  have  oa  hauJ.  It  will  be 
a  work  for  future  study  to  select  those  which  arc  reliable  and  to  arnmge 
and  classlty  them  in  an  intelligible  manner.  We  hope  that  the  publica- 
tion of  these  records  as  they  are  given  to  us  by  men  who  claim  to  uoder- 
Btand  the  order  and  arrangementof  theoll  rocks,  will  satisfy  them  that  the; 
■re  not  working  understandingly,  aad  show  them  the  necessity  of  a  closer 
eiamioatioD  of  tbe  measures  drilled  through  and  a  more  careful  numbering 
and  measurement  of  tbe  Sandrocks. 

Mr.  Nettleton's  levels,  as  mentioned  in  bis  report,  were  all  based  on  bi* 
Enuis  Hill  datum.  In  1874  we  established  the  height  of  this  Hill,  by  levels 
ooonecting  with  tbe  railways  at  Tidioute,  Tionesta  and  Rouseville,  as 
J  713  feet  above  tide.*  We  now  add  7  feet  to  reduce  this  to  ocean  level,f 
making  it  1730  feet  above  tbe  ocean.  Theelevations  of  the  following  wells 
have  all  been  adjusted  to  this  standard. 

All  the  wells  not  otherwise  noted  are  located  in  Venango  County. 

Borne  of  tbe  records  here  given  from  Enterprise  and  tbe  Columbia  fknn 
on  Oil  Creek  have  been  published  in  a  previous  Issue.  It  will  be  noted 
that  these  differ  from  the  former  quite  materially — a  circumstance  which 
shows  how  unreliable,  for  close  study,  the  best  of  records  are,  even  wbeo 
obtained  from  the  well  owners  and  superintendents  tbemselves. 

To  make  sure  always  that  the  well  record  sent  in  should  be  the  [>U- 
tlcular  one  required  Mr.  Ncttleton  adopted  the  plan  of  numbering  the 
wells  in  hia  field  book  as  he  leveled  Id  them.  He  also  carried  with  bim  a 
paint. pot  and  brush  and  marked  the  same  number  used  in  his  note  book 
plainly  on  the  samson-post.  This  is  the  ''engineer's  number"  referred  lo 
in  the  blanks.  When  the  well  owner  returned  the  record  he  gave,  in  ad- 
dition to  the  name  of  the  well,  the  number  on  the  eamsonposi,  and  ibos 
there  could  be  no  mistake  made  in  adjusting  tbe  levels  to  the  record. 
These  numbers  are  given  in  the  following  pages  at  tbo  end  of  the  name  of 
tbe  well.  In  brackets,  thus :  Ennis  Well  (1),  Harmonlal  Well  No.  1  (53), 
Ac,  &c. 

as;!  van  la  Railroad  ilatnm. 
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I.   Will*  I'll  tht  Borough  of  PleaiantvilU  and  adjoiaing  id  tait  lint. 


1.  Ennit  Well.  (1) 

OcUtber  U,  1868. 
On  lease  No.  8,  Guild  &  Wright  tnict,  adjoining  ei 
Fleaeaatville.    Authortij,  J.  L.  Eanie. 
Well  mouth  above  ocean  (high  tide)  in  Tcel 


t  line  or  Borough  of 

1730 

{    to    446    =  1374 

t     "    603    =  1218 

(     "    670    =  1050 

I     "    710     =  1010 


lata.  8 56 

7 168 

3d  8.  9 40 

? 99    "   809    =     fill 

3d9.S 30    -839    =      881 

? 74    "    913    =     807 

4th8.S 23    ■•   935    =      785 

Wei  hole.     Cased  at  446'.    Pumped  4  feet  from  the  bottom. 

Best  production  200  barrels  per  day.    Gas  Bufflcient  lo  fire  6  boilen. 
Blach  oU  ;  gravity  43°. 

2.    Swan  and  Btleh  Wtll,  No.  1.    (87) 
January  26, 18a». 
S.  H.  Dunham  Farm,  lease  N'o.  S.  Canfietd  tract,  adjoining  east  line  of 
Borough  of  Pleasantvillc.    Authoiitj,  Edwin  Swan. 

Well  mouth  above  ocean  la  feet 

? 180    to 

IMS.  8 15    " 


041 


...  1678 

^  1498 

=  1488 

=  1061 

=  1037 

=  958 

Stray  8.  8 25     "    745    =  938 

? 15    "    760    =  918 

3d9.  8 28     ■■    783    =  800 

? 72     "     880    ^  818 

4lh  S.  8 pebble  and  aand.           9    ■  ■    860    ^  809 

7 pocket.         33i  ■•    893J  =  785^ 

Wet  hole.    Cased  at  407'.    Pumped  13  feel  from  bottom. 
Beat  production  130  barrels  per  day.     Qas  safflclent  to  tire  thieo  boilera. 
Black  oil.    Hud  veins  at  775'  and  863'. 

8.     Bonta  and  Jfaaei  WeU,  No.  6.     (60) 
December,  1888. 

Lease  No-  4,  Ocroe  farm,  adjotntngeast  line  of  Borough  of  Pieasanlviile. 
Authority,  Charles  P.  Byron. 

Well  mouth  above  ocean  in  feet 1648 
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C«rll.l  400  [JM.  li. 

? ai6  to  215  =1483 

1K8.8 19  "  227  =1421 

? 206  "  482  =121* 

ad8.8 28  "  434  =1194 

9 2fl3  "  657  =    Ml 

3d8.8 60  "  707  =    Ml 

? 185  "  848  =    808 

4lh8.a pebble.         16  "  858  =    790 

9 pocket.           a  '■  8«0  =    788 

Wet  hole.    Cased  at  280'.    Pumped  Ij  feet  from  boitom. 

Beet  productloa  180  barrels  per  day.  Oos  aufflcient  to  flre  3  boUera. 
Black  oil.    Had  reins  at  660'  uid  833.' 

4.    ifeOrsa  and  Bitehit  Wtll.     (5) 
Februarr  1M>. 

Jack  Farm,  HcOrew,  Ritchie  &  Co. 's  trart,  Bdjoining  DOith-eait  coiner 
<rf  Borough  or  PleaaaotTille.     Authority,  James  B.  HcClune. 

Well  month  above  ocean  in  feet 1684 

9 185  to  135=154» 

Irt  8.  8 86  "  280  =1464 

9. 107  "  417  =1267 

M8.8 18  "  435  =  1349 

?. 104  "  639  =1055 

U8.8 34  "  658  =1081 

?. 138  "  775  =    009 

4Ui8.  8 85  '■  810  =    874 

?. 67  "  877  =    807 

Sth8.  S pebble.          11  "  888  =    7«6 

7. ' pocket.           8  "  806  =    788 

Wet  hole.    Cased  at  425'. 

Black  oil. 

B.  Jaek   WeU.  (7) 

Febraary,  1849. 

Jack  Farm,  adjoiniog  the  oorth.eiut  comer  of  Borough  of  Pleaaantville. 
Authority,  George  H.  Jack. 
Well  month  above  ocean  in  feet 1680 

9 403  to  408  =1378 

lBl8.8. 18  "  420  =1260 

9 280  '•  650  =1080 

MS.S 10  "  660  =1020 

9 65  •■  725  =    856 

3d8.8 80  "  755  =    936 
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pocket. 


[CarU. 
4th6.8 11     "    882    =    798 


Wet  bole.    Cased  at  409'. 

Best  production  13  barrels  per  daj.    Oas  snfficieDl  h>  fire  one  boiler. 

e.  Bititig  Sua.  WtU.  (8) 

Februar7,  ISW. 

Jack  Farm,  adjoining  north-east  comer  of  Bocongb  of  FleasantTille. 
Aathorit}-,  Wm.  A,  Barnes. 
Well  mouth  above  oceao  in  feet 1676 

? 890   to    890    =1286 

l8t8.8 28    "    418    =1238 

9 216    "    688    ^1043 

adB.8 20    '■    658    =1088 

? 112    "    765    =    811 

3d8.8 88    "    7B8    =   878 

7 78    ■'    871    =    805 

4th8.8 : II    "    882    =    794 

? pocket.  B    "    887    =    789 

Wet  bole.    Cased  at  307'.    Black  oil. 

Best  production  per  day  10  barrels.    Gas  snfflctent  to  Are  one  bailer. 

7.  Horn  WtU.  <11) 
Harob,  1SS». 

Jack  Farm,  adjoining  north-east  corner  of  Borough  of  PleasantviUe. 

Anthoritf . 

Well  month  above  ocean  in  feet. 1671 

? 400   to    400    =1371 

8d8.8 80-480    =1241 

?  including  3d  8,  8. 433    "    862    =    809 

MhS.  B 18    "    880    =    791 

? pocket.  8    '■    888    =    786 

Wet  hole.    Cased  at  <W. 

Best  production  20  barrels  per  daj .    Gas  sufiScient  to  fire  one  boiler. 

8.  NtttUton  Weil,  No.  1.  (20) 

Jaoaar;  IT,  18(16. 

Nettleton  tptct,  forroerlj  Watkln's  f^nn,  lease  No.  2,  north-east  comer 
of  Borough  of  Pteasantville.    Authority,  E.  8.  Nettleton. 
Well  mouth  above  ocean  in  feet. 1582 

? 109    to    109    =1478 

l8tS.S 121     "   230    =1352 

? 79    "    303    =1280 

Sd8.8 46    '■    348    =1384 

PBGC.  AVXB.  FHlLOa.  BOO.  ZTI.  99.  80 
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? 137    -485    =1097 

RedRock..^^^ OS    "    540    =  lOti 

3d9.8 17    "   557    =1025 

? 170     "    737    =    855 

4th8.8 9    "   736    =    846 

7 126    ■■    863    =    730 

6thS.8 pebble  and  Band.  IS     "    830    =    708 

?  pocket.  nj  "   891*  =  ««H 

Wet  hole.    Casfd  at  180'.    Pumped  at  23'  from  bottom. 

Beat  pruduction  35  barrels  per  day.  Gas  satScieiit  to  fire  4  boilers. 
Black  oil.  Gravity  44.  Mud  veins  iit  65T  and  730',  The  lowest  wnter 
course  is  at  163'.  At  710'  a  quartz  vein  was  struck.  Well  was  te«led 
thoroughly  at  736'  and  560'.    At  llic  736'  test  considerable  gas  was  Tound. 

fl.  BUhes  Watt,  No.  1.  (15) 


Nettleton  Farm,  lease  15,  Borough  of  Pleasant vi lie.     Authority.  Jobn 
Nichols. 
Well  mouth  above  ocean  level 1651 

? 8    to      8    —1643 

lstB.a 43    "     51    =1600 

? 330    ■'   381    =1270 

2d8.8 34    "   415    =1336 

? 38.1     "700    =    951 

3d8.B 33     "733     =    919 

9 113    "   843    =    806 

4thS.S pebble  and  sand.         17    "  862    =    789 

Wet  hole.     Cased  at  384'.     Pumped  3  feet  from  the  bottom. 

Best  production  per  day  8S  barrels.     Qos  sufflcient  to  fire  2  boilers. 
Dark  green  oil.    Gravity  43°  to  48°. 

10.  Plvmer  Well,  No.  1.  (16) 

April.  IMB. 

Nettleton  Farm,  Borough  of  Pleaaantville.    Authority, . 

Well  mouth  above  ocean  in  feet 1639 

? 828    to  836    =    811 

3.8 20    "   848    =    781 

, pocket.  a    "   850    =    789 

11.  Lippinoott  WM.  No.  1.  (18) 

Febrimry,  IBW 

'aikin's  Farm,  lease  17,  Borough  of  PleasaDlville,  50  rods  south  of 

tleton's  Well.    Authority . 

I  mouth  above  ocean  In  feet 1619 
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4th  B.  9.. 
? 

sth  s.  a. . 
? 

6th  8.  S. . 


18 


814 


840 


? pocket. 

Wet  hole.     Cased  at  841'. 

Beat  productiun  3  barrels  per  day.    Gas  sufficient  to  fire  two  boilers. 
Black  oil.    Mud  vein  at  TOC. 

13.  Blakfldy  TT^H.  (14) 
November,  itlSS. 
BrowD  and  House  Farm,  situated  id  the  Borough  of  PleasantTiUe.    Au- 
thority   , 

Well  mouth  above  oceaa  in  feet 


2d  8.  8.  eslimaied.. 

9 

8d8.  B.  estimated.  . 

? 

Stray  S.  B 

t 

4th  S.  8. 


1673 

400  —  1372 
425  =  1247 
625  —  1047 
640  —  loss 
710    =    963 


5th8.8. IB    "    880 

Wet  hole.    Cased  at  415'. 

Best  productiun  10  barrels  per  day.    Gas  Bufflcicnt  to  Are  one  be 
Black  oil. 

13.    Unittd  StaUt  PetruUvm  Co.'i  Well.  2fo.  37.  (23) 
October  9, 1888. 


Well  mouth  above  oi 
? 

1«8.S 

? 

2d  8.  8 


1676 

8fl3  to    898    =  1884 

28  "  415  =  laai 
306     *'    621     =  1056 

40     "    661     =  101.5 


112 


773 


903 


798    =    876 
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? 74     ■■    878    =    804 

4aiS.8 Sand IS     '■    887    =.789 

? pocket.  7    ■'    8M    =    782 

Wet  hole.     Cased  at  6S1'. 

Best  production  60  bairela  per  daj.    Ou  aufflcient  to  fire  three  boilera. 
Black  oil. 

14.    Sank  W*ll,  No.  8.     (38) 

Oclober  20lh,  1868. 

Harah  tract,  lease  No.  8.    Borough  of  PleasimtTilte,    Autboritj,  Sainael 
Harsb. 
Well  mouth  above  ocean  in  feet 1B8£ 

f 80    to     80    =  1KS8 

l8t8.8 «    "      70    =1612 

? 66     "    ift    =  15« 

3d  8.  8.  estimated 20    "    156    =1526 


3d6.  B.  eatimated 80     "    795     ^    887 

? 77     "    873    =    810 

4lh8.8 pebble  aod  sand.  15    ■■    887    ^    795 

? pocket  71  "    894^  =  T87i 

Wet  bole.    Cased  at  450'.    Pumped  9'  from  bottom. 

Best  Production  70  barrels  per  day.  Gas  sufficient  to  fire  2^  boilers. 
Black  oil. 

Struck  a  water  course  at  140'  from  the  surface.  A  drj  crevice,  struck 
at  250'  Traui  the  Burfaee,  carried  off  the  water  coming  in  at  140'. 

15.     SArfnn-  Wdl.  No.  1.     (39) 

October  2Stb,  1888. 

Harsh  tract,  lease  Ho.  1,  Borough  of  Pleasantvllle.    Authority,  Albert 
Insinger,  Jr. 
Well  mouth  above  ocean  in  feet 1674 

?. 30    to     30    =  16M 

l8tS.8 45-65    =1609 

?. 645    ■•    610    =1064 

2d8.8 83    "    642    =1088 


4th  8.  8 4  feet  at  top  pebble ;  bottom  sand. 

?. pocket. 


Wet  hole.    Cased  at  015'.    Pumped  S  feet  fhtra  the  bottom. 
Best  production  80  barrels  per  day.    Oas  sufficient  to  Are  one  boiler. 
Black  oil.    Mud  veins  at  760'  and  877'. 
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16.      TidiouU  Well,  No.  1-     (80) 
October,  1888. 

Coonelf  FanD,  Borough  of  Pleasantville.    Authority,  — — 
Well  mouth  above  ocean  in  feet 1670 

? 410    to   410  =1260 

1"6.  8 80    •■    440  =1830 

? 193    "    633  =1037 

M8.8 ao    "    663  =1017 

?. 103    "    755  =    61S 

8d8.8 80    "    785  =    885 


Wet  hole.    Cased  at  438'. 

Beat  production  135  barrel  per  day.    Gas  sufflcient  to  flrs  2  boilers. 

n.  Crotktr  Wall.  (81) 

Connely  tract,  Borough  of  Pleasant ville.  Authority, . 

Well  mouth  above  ocean  in  feet. 167S 

7 408    to  408    =1267 

lflt8.8 18    "436    =1248 

t 440    "    866    =    80g 

4thS.S 20    "   886    =    789 

Wet  hole.    Cased  at  412'. 

Best  production  36  barrels  per  day.    Qaa  sufflcient  to  fire  1}  boilers. 
Black  oil. 

18.  Btam  Well.  Jfo.  1.  (37) 

June  2S,  1888. 

Oo  land  bought  of  T.  B.  Sbugart,  M.D.,  la  Borough  of  PleasantTille. 
Authority,  Beam  Bros. 
Welt  mouth  above  ocean  In  feet 


..  1646 

100 

to  100 

=  1546 

13 

■'  113 

=  1S34 

258 

"  370 

=  1276 

15 

"  385 

=  1261 

212 

"  697 

=  1049 

28 

"  636 

=  1031 

5thS-S yellow;  pebble  at  top  and  middle-  17    "    8.17    =    789 

? pocket.  I    "8.18    =    788 
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Wet  hole.    Cased  at  609.    Pumped  3}  feet  from  bottom. 

Best  production  06  barrels  per  duj.  Qaa  sufflcieat  U>  Ore  18  boilen. 
Black  oil.     Hud  veina  at  746'  and  848'. 

The  sand  rocks  were  all  measured  when  struck  and  when  through,  with 
tbe  exception  of  the  Ist  or  Ht.  sand,  which  woa  calculated  by  the  length  of 
the  tools  standing  in  the  derrick  and  bj  the  rope  to  the  wrapper.  Average 
production  to  January,  1869 — 8  months  and  G  days — 30  barrels  per  day. 
Tubing  drawn  only  twice,  and  only  four  day*  stoppage  altogether  duaing 
that  period.     Production  at  January  1,  1860,  7  barreia  per  day. 

19.  Ban  Veil.  No.  fl.   (48) 
Noverobor  28, 1888, 

Zaver  Farm,  Borough  of  PleasaotTille.  Authority,  Willlami,  Say  &  Cat 
Well  mouth  above  ocean  in  feet ISSt 

? 207    to  207    =1425 

IstaS 92    "299    =  13tt 

? 141    "440    =1198 

8d8.8.......... 20    "   460    =  JIM 

? 225     "    685     =    M7 

8d8.8 22     "    707     =    925 

t 106    "   813    =    619 

4tli8.8 40    •■   853    =    779 

1 65    ••   918    =    714 

SthS.  8 pebble.  18    '■   936    =    e»« 

Wet  hole.     Cased  at  362'.    Pumped  6  feet  from  bottom. 
Best  production  15  barrels  per  day.    Qas  suScient  to  flre  2  boilen. 
Black  oii: 

20.    Bay  WtO.  No.  6.    (48) 
September  ZS.  1868. 

Zurer  Farm,  lease  No.  1,  Borough  of  Pleasantville.  Authority,  WO- 
liams,  8ay  &  Co. 

Well  mouth  above  ocean  in  feel 163J 

? 110  to  110  =  15IJ 

IstaS 92  "  202  =  14ai 

?. 141  "  343  =1280 

2dS.S 20  "  363  =  12«0 

?.   225  "  S88  =  loss 

3d8.8 23  '■  610  =  lOlS 

? 114  ■■  724  =    8» 

4lh8.8 60  "  784  =    S» 

? 36  "  830  ^    80! 

5ih8.8 pebble.  14  "  834  —    TBI 
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Wet  hole.    Cased  at  356'.    Pumped  5  feet  from  bottom. 

Bmt  production  90  barrels  per  day.  Oas  BulHcicDt  to  Are  i  boilcn. 
Black  oil.     Gravity  49°. 

Too  many  boles  drilled  in  tbe  immediate  vicinity  for  the  good  health  of 
this  well. 

21.      8as  Well.  m.  8.    (H) 

June  la,  Ifm. 

Zurer  Farm,  lease  No.  8,  Borough  of  PleaeaotvUle.  Autbority,  Wil- 
liams, Say  &  Co. 

Well  mouth  above  ocean  in  feet 1618 

?. 100  to    100    =1518 

lslS.8 90  "    190    =1428 

? 147  "    337    =1281 

2d8.S 20  "    357    ^1261 

7 82B  "    580    =1038 

8d8.8 26  "    605    =1013 

?. 115  "    720    =    898 

4U»S.8  60  ■'    780    =    888 

?. 38  "    818    =    800 

5thS.8 17  •'    885    =    783 

Wet  Hole.    Cased  at  355'.    Pumped  8'  from  bottom. 
Best  production  80  barrels  per  day,     Oas  sufficient  to  fire  IB  boilere. 
Black  oiL 

23.     Bfnidicl  Wetl     (280) 
Febrasr)',  raoR. 

On  Joseph  Benedict's  Lot,  Borough  of  Pleasantville.  Authority.  C.  L. 
Raver  &  Co. 

Well  mouth  above  ocean  in  feet 1634 

9. 890  to    890    =1244 

lst8.8 15  "    406    =1229 

9 ,. 197  "    603    =1088 

2d8.8 25  "    627    =1007 

9 108  "    730    =    B04 

3d8.9..... 40  "    770    =    864 


?. pocket.  5    •'    856    =    779 

Wei  hole.    Cased  at  390'.    Gas  suffldent  to  Are  one  boiler. 
Best  production  3  barrels  per  day. 
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23.  Purler  attd  TayJor  WM,  No.  1.  (40) 

NoTcmber  IT,  18H- 

Wm.  Porter  Form,  Borough  of  Pleasuitville.     Authoritf,  Btepheo  Hine. 
Well  mouth  above  ocean  in  feet IfllT 

7 850    to  350    =1257 

1MS.8 25    •■    375    =  12« 

? 210     "585    =  lOM 

2d8.8 40    "   625    =    »a 

f 90     ■'    715    =    M9 

8d8.8 40    "    755    =    SeS 

9 51     "   806    =    8U 

4Hi8.8 finepebble.  19    •'   825    =    7« 

? pocket  4i  "   829i  =  fflTJ 

Wet  bole.    Cased  at  355'.    Pumped  6  feet  from  botlcHn. 

Beet  production  per  daj  14  barrels,    Gaa  Buffldent  to  fire  one  boiler. 
Black  oil. 

24.  Harmonial  Wtll,  2fo.  1.  (53) 

Febroar;  1, 1868. 

Wm.  Porter  Farm,  Boroagh  of  Plitasantville.     Authoritf,  Nonnvi  Pot- 
ter, agent. 
Well  mouth  above  ocean  in  feet. 1814 

? 70    to     70    =1544 

1«S.S 13    ■'     82    =  15W 


4th8.a 15' pebble,  3' sand.  18    "   830    =    784 

Slate pocket.  5     "    835    =    77» 

Wet  hole.    Cased  at  312'.    Pumped  9  feel  from  bottom. 

Best  pruductioD  135  barrels  per  day.  Oaa  Bufflcient  to  ftre  3  to  4  bdlen. 
Black  oil.    Oravit;  47°.    Hud  veins  In  2d,  3d  and  4Ih  sands. 

Well  was  cased  first  at  380' ;  flowed  3  monihs,  averaging  100  barrels  pfi 
day,  but  running  dotvn,  it  finally  ceased  yielding  oil  Id  paying  quantiittf 
November  1,  1868.    It  was  then  drilled  deeper,  showing  the  foUowing 

Thirknessof  measures  to  bottom  of  4ih  8.  B 830    to  830    =    7S4 

81ate 84     "    854    =    760 

SthS.S 20    "    874    =    7« 

7 pocket  6    "    880    =:    7W 

The  5th  or  "green  oil  sand,"  was  fine,  gray  and  muddy.    It  fumlebed 

a  good  supply  of  gas  and  some  green  oil,  but  not  in  sufficient  quaniily  » 

pay  the  expenses  of  pumping  the  well. 
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35.  Conitff  and  Andrewt  Well,  No.  1.  (118) 

Novembers,  1888. 

Lease  No.  11,  west  part  of  Porter  Farm,  now  Brown,  Byers  &  Co. 
Borough  of  PleBsantTllle.    Authority,  Oajlord  Hatliion. 

Well  mouth  abore  ocean  in  feet 1G81 

? 100    to  100  =1481 

lBt8.S 140    "240  =1841 

? 76    "815  ^  lafW 

2d8.B 25    "    340  ^1241 

? 80    "   420  —1161 

SdS.S 30-450  ^1181 

? 380    "   «80  =    901 

4th8.8 20    ■'    700  =    881 

f 85    "   795  =    786 

5lh8.  8 pebble.          18    "    818  =    768 

? pocket.           7    "   820  =    761 

Wet  hole.    Cosed  at  320'.    Pumped  9'  from  the  bottom. 
Best  prod actiOD  8  barrels  per  day.    Oas  BofSdent  to  fire  }  boiler.     Black 
oil.    Gravity  46°. 

20.  MeOreu)  WOt,  Jfo.  1.  (70) 


Brown  Brothers  Farm,  Borough  of  PleasaDtville,     Aothority,  James 
HcGrew. 

Well  mouth  above  ocean  in  feet ....     1685 

? 12    to     12    =1628 

l8tS.8 26    "     38    =1697 

f 888    "    876    =1269 

2d8.8 12    ••    888    =1247 


? 99  "  738  —  897 

4th8.8 27  '■  765  =  870 

7 70  "  835  =  800 

5th8.8 18  "  888  =  782 

? pocket.  3  '■  855  =  780 

Wet  hole.     Cased  at  883'.     Black  oil.     Hud  Teina  in  4th  and  5th  S.  8's. 

The  numbers  given  to  the  sands  are  not  the  proper  ones,  as  the  moun- 
ta'ta  sand  should  not  be  counted.  We  pumped  the  well  at  several  points 
lo  the  sand  marked  5th  8.  8.  as  above.  1  do  not  recall  how  many  feet  of 
pebble  sand  there  were. 

FBOC.  AHBR.  FHILOS.  SOC.  XTI.  99.  8d 


,  Google 


Uarll.! 


44G 


87.  Marmoniat  Well,  JTo.  i.   (95) 
Julfl,  1808. 

Armstrong  Wnn,  lease  No.  40.  tliree-quarters  of  a  mile  nearly  south 
Troia  PleasantTille  Corocrs.    Autliorit7,  NormsD  Putter,  agent. 
Well  mouth  above  ocean  in  feet. 1641 

f 86    to     86     =  16(B 

IstaS 60    "     96    =15*5 

? 2B4     "390    —  lasi 

Sd8.8 estimated.  20    "410    =1331 

7 350    "760    =    881 

SdS.S 25    "    785    =    858 

? 53    "    840    =    801 

4UiB.8 sand  and  pebble.  16     "    856    =    785 

? pocket.  U    "870    =    771 

Wet  bole.    Cased  at  896'.    Pumped  14  feet  from  bottom. 

Best  production  80  barrels  per  day.    Qas  Bufflcient  to  fire  3  boilers. 
Black  oil.    Oravit;  46°. 

The  three  tipper  rocks  vrere  veiy  much  broken  up.    Production  at  this 
date  (December  19,  1868)  10  barrels  per  day. 


II.     Welti  in  the  vieinUy  of  PUatan'.piUe. 


38.     Baltbein  «ni  F'frter  Wdl,  No.  1.     (288) 
February.  1889. 

On  Gates  Farm,  Nletltown  Road,  three-quarters  of  a  mile  north-east  of 
the  BoruueU  of  FleasantTille      Authority,  James  B.  McClune. 
Well  mouth  above  ocean  in  feet 1616 

?. 110    to    110    =1506 

lstB.S 90    "    300    =1416 

1 140    "    840    =1276 

2dS.S 81     "    371    =124* 

7..... 203    "    574    =1042 

3dS.9 21     "    585     =1021 

? 117     "    712    =    904 

4th8.9 86    "    748    =    868 

?. 70    "    818    =    798 

5th8.S. 12    '■    880    =    786 

?. 27    "    857    =    759 

6th  8.  8. ...lop  white  pebble,  bottom  gray  sand.  20    "    877    =:    739 

?. pocket.  10    "    887    =    729 

Wet  hole.    Cased  at  333'.    Oae  sufficient  to  Are  8  boilers. 

This  well  was  tested  at  840'  in  the  "Black  oil  sand,"  and  afterwards 
drilled  to  887'.  The  flow  of  gas  came  from  the  loner  or  "Green  oil  sand." 
But  little  oil  in  either  of  the  sands. 
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29.     Norman  PMei-  Wdt.     (308) 
January  IbL  UTO. 

On  Aaron  Qatea'  Farm,  1  mile  north-east  of  Pleasant ville.  Authority  1 
WellmoutbaborecxMaa  in  feet 1312 

? S33    to   235    =1387 

lBlS.S 30    "    845    =^1267 

f ai5     "    460    ^1053 

2dS.S 28    "    488    =10-24 


600    = 


8d8.S  22    •'    632    =    890 

? 708' to  707',  pebbly.        109    "    731    =    781 

4th8.  8 5'pebble.    16' gray  santl.  31     "    752    =    780 

f pocket.  7    '•    759    —    753 

This  well  at  the  present  time  ie  pumping  about  30  barrels  of  salt  wa'er 

perday.    (Jan.  4th,  1870.) 

80.     Maton  Well.     (277) 
iees-«. 

Oq  Prosser  Farm,  about  1^  miles  uortb  80^  east  of  PleasanlrlUe.    Au- 
thority, Job.  B.  McClune. 
Welt  mouth  above  ocean  in  feet 1531 

? »  to  90  =1461 

lrta.8 68  "  168  =1393 

? 94  "  252  =1293 

8dS.8 18  "  270  =1281 

? 228  "  498  =1053 

3d9.9 18  "  611  =1040 

7 69  "  580  =    971 

4th8.a. 20  "  600  =    031 


81.  Fobt*  Wttl.  (278) 
Fall  crises. 
Dunham  Farm,  I^  miles  east  of  PleasaDtrllle.    Authority,  Oeorge  C. 
Fobes. 

Well  mouth  above  oceaa  in  feet 1521 

f 81    to     85    =  1438' 
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1 79  to    S19  =1308 

2d9.S 34  "253  =1268 

t 884  "    687  =    984 

SdaS 81  "  568  =    953 

9 85  •■   60S  =    HIS 

4th8.8 28  "   631  =    890 

? 86  "   717  =    8W 

5th8.8 a  "719  =    802 

? 16  "   73*  =    T87 

flthaa 11  ■'    745  =    77fl 

? »6  "   841  =    680 

3Bnd,  Bhales  and  pebbles 24  "   865  =    «H 

? 11  "   876  =    6*S 

RedRock 57  ■■   933  =    689 

Slate 107  "1040  =    481 

RedRock 10  "1050  =    471 

Wet  hole.    Cased  at  — .    Hud  veins  at  607'  and  597'. 

This  well  was  tesl«d  at  650',  and  then  drilled  to  its  present  depth  and 
lested  again,  with  but  little  show  ofoil  at  either  poinl. 

32.  Stttlt  W«ll.  No.  1.  (120) 

November,  1888. 

BeaJ.  Tyrrell  Farto,  1^  miles  south-east  of  Pleasantville,  near  Ledabaoi 

Well.     Authority, . 

Well  mouth  above  ocean  in  feet 1566 

9 830  to  620  =    94< 

M6.8 37  ■•   657  =    909 

7 115  "   772  =    794 

SthSS pebble.          17  "    789  =    777 

7 pocket.           7  "    796  =    778 

Wet  hole.    Cased  at  318'.     Pumped  24  feet  from  bottom. 

Best  production  8  barrels  per  day.    Blach  oil. 

33.  Ltdtham  WeU,  No.  1.    (12I| 

November,  11M6. 

8.  Q.  Brown  and  Porter  (or  B.  Tyrrel)  Farm,  i{  mile  aoath-eastof 
Pleasant vil  I e.     Authority.  Alfred  Ledsham. 
Well  mouth  above  ocean  in  feet ISSO 

? 97  to    97  =  14SS 

l8t8.8 18  "115  =  143S 

? 141  "    256  =  12M 

3d8.B 68  "    314  =  13M 

•     9 170  "484  =  10« 

M8.S 41  "    625  =  10» 
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? 58    to  683    =    967 

4lhS.8 73    "   656    ^    8B4 

? 74    "    730    =    mo 

5thS.  8 brown  coftrse  pebble.  13    "   748    =    807 

? 27     "    770    =     780 

6tliS.8 pebble.         80    "790    —    760 

? pocket.  28    '■    818    =    732 

Wet  bole.     Cued  at  300'.    Pumped  15'  from  bottom. 

Beat  prodociioD  16  bairele  per  day.  Half  enough  gas  to  Are  one  boiler. 
Black  oil.     Gravity  44°. 

The  4th  B.  S.  consists  of  two  layers  with  a  anukll  stratDm  of  slate  inter. 
veniDg  About  the  middle  (any  10'  ofHlate).  The  5th  S.  S.  is  of  uniform 
texture  tbroughouL    The  6tii  S.  S.  is  white,  and  finer  than  the  5th  S.  S. 

94.   Tuny  Well   (125) 


Bean  Farm,  2j  miles  south-east  of  PleasaDtTille,  near  Fanners'  Hotel. 

Authority, . 

Well  month  above  ocean  in  feet 1487 

? 208    to  208    =1284 

l8tS.S 28     "    S31     =1208 

? 196    "427    =1060 

SdB.S 26    "    453    =1084 

9 72     '■    625     =    002 

8dS.S 20     "    B45     ^    942 

? 26     "    570    —    917 

4th8.8. 18     '■    588    =    89ft 

? 90     "    678    =    809 

SthaS 14    "    693    =    795 

9 pocket.  1     ■'    698    =     794 

Wet  hole.     Black  oil. 

Wells  have  been  put  down  deeper  in  the  vicinity  of  this  wall  which  find 
27'  of  alate  between  the  two  lower  sands,  the  5th  and  6tb. 

35.   Ooldtn  Will,  m.  3.  (185) 
Febninry,  1988. 

Pithole  Golden  and  Cherry  Run  Petroleum  Company's  Golden  Farm,  3 
miles  soQth  of  Pleasant vi lie.    Authority,  John  P.  Carll. 

Well  mouth  above  ocean  in  feet 1551 

? 72    to     72    =1479 

IstB.S. 76    "    147    =1404 
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3<18.8 11    to  457  =1094 

?. 78     ■'    53«  =1015 

4th8.8 1»     "   653  =    »M 

? 81     "    616  =    IBS 

5th8.8 21     "  607  =    614 

? 83    ■■   669  =    888 

6tkB.S 81  "  690  =  861 

?, 79  "  769  =  783 

IthaS pebble  and  Band.           15      '    764  =    707 

? pocket.           1     "    785  =    766 

Wet  bole.     Caaed  at  800'.     Pumped  2' from  botlom. 

BcBt  production  7  barrels  per  daj.  Half  enough  gas  to  fire  a  .boiler. 
Black  oil.     GraTlty  470.     Mud  veins  at  678'  aod  771". 

8«.  yortA  Star  Wtll.  No.  2.  (163) 

Jaousry  9, 1868. 

Lease  No.  1,  North  Star  Oompaiij''B  "  Clark  Farm, "  1}  miles  south  of 
Pleaaanlville.     Authority,  T.  Chatlle. 

Well  mouth  above  ocean  in  feet 1611 

? J58    to   153  =1458 

lstS.8 20    "173  =1438 

? -. 172    •'    845  =1268 

8d8.8 25    "870  =1241 

? 260     •'    680  =    981 

SdS.S ,62     "892  =    919 

? .*.          23     "715  =    896 

4lhS.8 85     "    750  =    861 

? 65     "    B15  =    798 

5lhS.8 13    "    827  =    781 

Wet  hole.    Cased  at  347'.    Pumped  3'  6"  from  bottom. 

Best  production  83  barrels  per  day.  Oas  suffldent  to  flre  one  boiler. 
Dark  oil.    Hud  veins  740'  and  822'. 

37.     HootUr  WtU.     (287) 

At  Dawson  Centre,  Pitliole  Creek.  1}  miles  above  Pitholc  City,  and  4 
miles  south  of  Pleasant ville.    Authority,  Norman  R.  Bates. 
Well  mouth  above  ocean  in  feet 1367 

9 124    to    184  =  12S3 

l8ta8 24    "    H8  =1209 

?., 209    "    «yi  =1000 

2d8.a 24    "    381  =    076 

9 76    "    457  =    000 

SdS.8 80     "    487  =    870 
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4lh8.8 20    "    610    =    747 

? pocket.  88    '■    643    =    714 

Beet  production  15  bwrelB  per  dny.    Oreen  oil. 

88.    Bkidmore  WtU.    (293) 
s   April.  I8W. 
McBrideFann,  "Tip  Top,"  2^milessouthof  FleasantTille.    Authority  T 

Well  moQlh  above  ocean  in  feet 1628 

•?. 787    lo   78T    =    886 

41I18.8 as    "    813    =    810 

?. 63    "    875    =    747 

Biiia.8. aa  "  8B7  =  725 

f pocket.  8    "    900    =    722 

Wet  hole.    Cased  at  ISty. 

Best  production  35  barrels  per  day.  Half  enough  gas  to  Are  a  boiler. 
Black  oil. 

This  well  Is  supposed  to  be  pumping  from  the  same  as  the  4:h  rock  in 
PleasBiitvllle,  but  the  oil  Is  of  lighter  color. 

39.     aiaek  WeH.     (202) 

Lease  No.  25,  Winslow  Petroleum  Co.,  "Tip  Top,"  ^  miles  south  of 
Pleasantville.    Aothoriiy,  Mr.  Loud,  Superintendent. 
Well  mouth  above  ocean  i^teet 1S30 

T 118    lo    118    =1413 

lstS.8 65    "    183    =1347 

? 123    ■'    806    =1224 

2dS.8 84    "    840    =1190 


4th8.8 26  "  596  = 

? 37  ■'  633  = 

5th9.S. 22  "  655  = 

9 43  ■■  688  — 

6thS.B 25  "  723  = 

? 67  "  790  = 

7lh8.8 pebble,  5  "  795  = 

? 8  "  798  = 

8tbS.8 pebble.  6  "  804  = 

<f pocket.  10  ■■  814  = 

Wet  hole. 

Best  production  1  barrel  per  day.    Half  enough  gas  t«  flrc  a  boiler. 
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40.     Oln»  WM.    (18S) 

188S. 

Herbert  Tract,  Mill  Farm,  2j  milea  south  of  PleasantTiDe.   Atitiioritrt 

Well  mouthabove oceao  in  feet 148C 

7 202  to  203  =  128i 

lrtS.8. 88  "  240  =1246 

? 130  "  870  ^  I11< 

8d8.S 5  "  375  =1111 

9 155  "  530  =  M« 

3aS.8 10  ■■  540  =  94< 

9. 97  "  637  =  849 

4lh8.8 21  "  ftW  =  8i8 

?. 77  ■•  735  =  751 

6th8.8 15  "  750  =  T3< 

?. 10  "  760  =  W< 

6th  8.  8 pebble  and  Band.  13  "  773  =  714 

? pocket.  39  "  811  =  «8S 

Wei  hole.    Not  cased.    Seed  bag  at  480'. 
Black  oil.     Qravitjr  450. 

41.    Buffah  WtU,  No.  1.     (181) 

December  3ttb,  laas. 

Leiue  A,  (10  acres,)  Mill  Farm,  Ij  miles  soQtb  ot  PleasantTille.    An. 
tbority,  Wm.  WllliarosA  8.  8imrkin«. 

Well  mouth  above  ocean  in  feet 1486 


590    =    8M 


5tb8.  8 pebble  andsand. 


le 


736 


710 


Wet  bole.    Cased  at  535'.    Pumped  7'  from  bottom. 

Best  piuduction  4  barrela  per  day.  Half  enongb  gas  to  fire  1  Iml^r. 
Black  oil.    Gravity  47^. 

This  well  is  supposed  to  be  Hooded  by  seyeial  old  abandoned  welts  in  the 
immediate  vicinity.  Have  pumped  in  27  days  43  barrels  at  roily  oil,  green 
and  black,  principally  black. 
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43.    Sngdtr  Well.  No.  1.    (IBO) 

December,  1838. 

Lease  No.  3,  Mill  farm,  ]J  miles  Boulh  of  Pleasanlville.    Authority,  J. 
C.  Cbampion. 
"Well  mouth aboveoceaD  In  feet 1510 

? 50    to     50  =1480 

l8t8.B 40    "      90  =1420 

? 165     "     25S  =1251' 

2d8.S ■    25    "    280  =1830 

? 130    "    410  =1100 

3dS.8 25    "    435  =1075 

? 70    "    5M  =  100.1 

4th8.8 SO    ■•    535  =    B»5 

9 70    ■■    595  =    015 

5thS.8 14    '■    609  =    901 

? 81     ■■    640  =    870 

6th8.8 80    "    660  =    850 

? 80     "     740  =     770 

7th8.3 IB    "    758  =    75S 

? pocket.  2    "    760  =    750 

Wei  hole.    Cased  at  273'.    Pumped  8'  from  bottom. 

Beat   production   90  barrels   per  day.     Gas   sulQcient  to  Are  1  boiler. 
Black  oil.    Gravity  48'^.    Mud  veins  in  both  the  lower  bad^s. 

43.  Batti  WtU,  No.  1.  (102) 


Bawson  Farm,  1^  miles  south  of  Fleasantville.  Aulliority,  N.  R.  Bales. 
Well  mouth  above  ocean  in  feet 1587 

? 560    to  580    =1027 

3d  8.  8.  estimated 30    "   590    =    997 

? 50    ■'   B40    =    047 

4th8.S 80    ■•    670    =    817 

.       ? 123     •'    703    =    795 

5th  B.  8 floe  pebble  and  sand.  13    "   805    =    782 

? pocket.  18     "   830    =    767 

Wet  hole.    Ciiaed  at  400',     Pumped  201  from  bottom. 

Black  oil.    Gravity  47^,  when  flrst  pumped. 

At  one  time  during  the  flret  ninety  days  of  the  proiiuctlon  the  well 
yielded  at  the  mte  of  SCO  barrels  per  day,  and  was  running  at  this  rate 
when  the  men,  in  the  excitement  occasioned  by  so  f!reat  a  flow  of  oil, 
"shut  down  "  to  connect  with  a  larger  tank.  This  seemed  to  check  the 
flow  so  effeclually  that  the  well  could  never  again  be  brouglit  up  to  its 
fohuer  production.    The  first  part  of  the  record  was  lost.    My  driller  re- 

FROC.  AUER.  PHILOe.  SOC.  XVI.  99.  8e 
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pirted  lime  and  Band  for  30'  above  the  Slli  S.  S.  Overlying  tUie  was  a 
Btratum  of  toapuont  more  Iban  20'  thick,  in  wliich  was  a  eritlce  "r  cavity 
6'  in  deptli,  then  3  of  aoapstone,  then  a  cavUg  of  II'  in  depth,  aa  meas- 
ured by  pole  tools.*. 

44.  BaUi  PetfoUum  Co.  Wttl,  Na.  8.  (U9) 
Fall  and  Wlnler  at  IMK. 

Alatteson  Farm,  Pleaaantville  and  Enterprise  road,  half  a  mile  north  of 
Pieasantville.    Authority,  N.  R.  Bates. 
Well  mouth  above  ocean  in  feet 146S 

9 175    to  175    =1288 

lat  9.  8 40     "    215     =1248 

? 201     "    416     =1047 

2d8.8 40    -406    =1007 

?. IM     "    561     =    «B 

8dB.8 83    "    SM    ^    868 

? 84    "678    =    7i» 

4th8.8 inferior,  gray.  12    "    690    =    773 

? 10    "700    =    703 

5th8.8 close,  some  pebbles.  20    "   720    =    "43 

? pocket.  10    "    730    =    733 

Wet  hole.     Cased  at  IflO. 

Best  production  half  liarrel  per  day.  Oas  sufficient  to  fire  half  boiler. 
Green  oil. 

When  this  well  was  first  tested,  after  a  few  days  of  pumping,  ii  Hhonred 
very  well,  giving  considerable  gas  and  throwing  at  intei'vals  a  full  pipe  of 
oil.  At  this  time  an  accident  occurred,  fastening  the  working  valve  so  as 
to  necessitate  the  drawing  of  the  tubing.  Aa  the  well  was  not  cased  at 
this  time  it  scieiiied  to  be  injured  very  much  by  the  letting  in  of  the  water, 
and  never  again  made  so  good  a  show  as  at  first. 

45.  Pa»ehmaek«r  W»U.  (198) 

Near  school  house  on  Pieasantville  and  Enierpriae  road,  1  mile  north  of 
Pieasantville.    Authority,  M.  P.  Barber. 
Well  mouth  above  ocean  in  feet 1586 

7 306    to  306    =1280 

lst8.8 21     "327    =1259 

9 53    "   380"  =  1206 

2dS.S 26     "406    =1180 

■Aathene  w^ll  recordanre  here  men-l.v  plnced  on  rfword  no  comment  le  mnde 
on  suah  extraordinary  (or  rather,  ordinary)  at&tements.  The  literature  or  oil  U 
full  or  thriD.   Tbey  are  mostly  based  on  error*  of  observation  eaally  explained. 

[J.  P.  L.I 
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Wet  bole. 
Beat  production 


— .    Green  oil.     Little  gaa.     Red  water. 


46.  Eaton  Well.  (889) 

April,  ma. 

On  lease  No.  1,  J.  Y.  Siggius  Farm,  1  mile  north-weat  nf  Pleasantvlllc. 
Adlhority,  James  Y.  Slggins. 
Well  mouth  above  ocean  Id  feet 1G68 

? 140    to  140    ^1538 

IslS.S 35     "    175     =  14BB 

? 45     "220    ^1443 

adS.S 60    "   270    =1868 

9 378     "043    =1025 

BdS.S 40    "083    =    085 

? 97     ■'    783     —    B88 

4UiS.S pebWe.         20    "    800    =    868 

? 131     "021    =    747 

BthSS ; sand         12    "    033    =    735 

? pocket.  »     "042    =    726 

Wfll  hole.    Cajed  at  450'.    Mud  veins  at  centre  of  3d  and  4lb  sands. 

Best  production  2  gallons  per  day.    Oreen  oil. 

About  10'  of  the  lop  at  the  4ib  S.  S.  was  pebbly  and  ought  to  have  pro- 
duced oil.  if  immediately  tested,  but  the  well  waa  drilled  to  the  5lh  sand 
before  the  tubing  was  put  in.  This  aand  was  white  and  cliiee,  with  no 
pebbles. 

47.  Siggiiu  WM.  (201) 
November,  IMS. 

Jsmee  Y.  Siggins  Farm.  1  mile  north-west  of  Pleasantville.    Authority, 
James  Y.  Siggins. 
Well  mouth  above  ocean  In  fee' 1535 

?..... 03  to     95    =  1440 

iBt  8.  S .- 40  ■'    135    =  1400 

9 125  "    200    =1275 

2d8-3 37  "297    =1338 

9 Sie  "   GI8    =1010 

8d  8.  8 42  "   538    =    977 

?. 103  "    681    =    874 
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7M    =    7M 


Wei  hole. 

The  4tli  3,  8.  was  a  epleodid  pebble  rock  with  excellent  abov  of  oil. 
Got  the  saDd  pump  stuck  In  drilling  und  had  to  drill  It  out,  and  this  is 
thought  to  have  spoiled  the  well. 

48.  SmyUu  WeU.  (118) 

IBK. 

JoliD  HcCaBlio  Farm,  1  mile  west  of  Pleuantville.    Authority, , 

Well  mouth  above  ocean  in  feet 

? 142    to  143 

UtS.S 68    "    208 

? 128     '■    336 

2d&6. 88    "    372 

? 208    "   580 

SdaS....: 48    "622    =988 

? 98    ■■    720    =    888 

4th8.8... 29    ■'   749    =    SM 

? 110    "859    =    TM 

5ih  8.  8 graynand.  19    "    878    =    TW 

? pocket.  5    "   888    =    725 

Wet  bole.    Cased  at  875'. 

No  pnyiug  production.  The  well  was  tested  at  749',  where  some  blad 
oil  was  obtained,  A^erwards  the  well  was  put  down  to  tbo  next  {iOt) 
B.  S.,  from  which  it  produced  very  little  green  oil. 


49.     Jloruihoe  WtU.  No.  1.  (117) 
July,  l«6«. 

On  Pitholc,  Oolden  and  Cherry  Run  Oil  Co.'s  tract,  Ij  miles  south-weM 
of  Pleasant ville.    Authority,  John  F.  Carll. 
Well  mouth  aboveoce&n  in  feet 15S8 

? 135    to  135    =1418 

iBt  8.  S SO     '■  1G5«  =  1388 

? 120'"  28.1    =  12fi8 

2dS.S 85     "  320    =1233 

? 230    ■'  540    =1013 

BdaS 28     "  508    =    981 

7 100     "  674    =    879 

4th8.S 27    "  701     =    8M 
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104    "    805    =    748 


5th9.8 sand  and  pebble.  35     "    840    =    713 

Wet  hale.    Cased  at  300'.    Pumped  10'  from  bottom. 

Beat  produclioD  a  few  gallonB  per  day.     Green  oil.    Qas  sufBcieat  to  Are 
2  boilers. 

Hud  Tcine  at  540',  695',  aod  765'. 

SO.     (madrtn-4  W»ll,  No.  1.  (07) 
November  4, 186?. 

Armstrong  Farm,  lease  101,  adjoining  Brown  Bros,  tract,  }  mile  south 

of  the  Borough  of  Pleasantville.    Authority, . 

Well  mouib  above  ocean  in  feet  1838 

? 834    to   834    =    804 

4th8.8 pebble  and  sand.  12     "    846    =    793 

? pocket.  14    "    860    =    778 

Wet  hole.    Cased  at  418'. 

Best  production  42  barrels  per  day.     Qas  sufflcient  to  Are  8  boilers. 
Black  Oil. 

01.    Brown  and  Wam«r  Well.  (110) 
Hftrch,  1S6S. 

AnnstTong  Farm,  lease  No.  89,  j  mile  south  of  Pleasantville.    Authority  T 
Well  month  above  ocean  in  feet 1B70 

? 828    to    888    =1251 

lst8.8 80    "    856    =1221 

9 427     "    785    =    794 

4ili8,8 18    -    803    —    776 

Wet  hole.    Cased  at  340'.    Black  Oil. 

Best  production  DO  barrels  per  day. 

52.     Mdplf  Shade  Well.  No.  1.     (105) 

Jul7  Tth,  18«8. 

Brown,  Fertig  and  Hammond  tract,   1}  miles  south  of  Pleasantville. 

Authority, . 

Well  mouth  above  ocean  in  feet , 1555 

? 768     to    768    =     787 

4th8.S..*. 18     "     786    —    769 

? pocket.  6     "    792    =    763 

Wet  hole.    Cased  at  418'. 

Best  producllon  150  barrels  per  day.    Gas  snfflcient  to  Are  4  boilers. 
Black  Oil. 
This  record  is  unreliable. 
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63.    Hotbr'oiik  Welt,  Ko.  ].  (81) 

Augiilt.  1866. 

Now  York  and  Providence  Petroleum  Co.  farm,  1  mile  south-wesi  of 
Pleasaniville  Corners.    Aulhority,  R.  W.  Holbrook. 
Wcllinoulb  aboveoceaa  in  feet 1540 

f  104    to    104    =1436 

lataa 47    "    151    =1389 

? 147     •■     298    =1343 

ade.8 20     ■•    318    =1223 

9 205     •'    523    =1017 

8d.a  S 27    "    ;>50    =    OTO 

? .- 110    "    680    =    880 

4th8.8. 23    "    083    =    858 

9 74     "    758    =    784 

5tU8.  8 pebble.  34    "    780    =    700 

9. 15    •'    795    ^    745 

8tbS.8 30     "    835     =    715 

9 pocket.  15     "    840    =    700 

Wet  hole.     Cased  at  326'.     Pumped  7J  feet  fr.im bittom. 

Beat  production  15  barrels  per  day.  Gas  sufflck-nt  to  8re  2  boilers. 
Black  oil.     Gravity  430. 

The  eth  sandrock  was  found  to  be  a  Lard  close  white  sand.  The  well 
has  been  tubed  from  750  feet  to  816  feet,  with  s:tme  result.  Oood  show  of 
oil  and  gas  in  the  4th  S.  8. 

54      Concordia  Well.  (174) 


North-east  partof  James  Farrel  Fnrm,  lease  No.  1.  Ij  miles  south-west 

of  Pleasant ville.    Authortty, . 

Well  moutU  above  ocean  in  feet 1578 

9 pocket.        lOO    to   100    =1478 

lBt8.8 80    '•    180    =1898 

9. 180    '•    360    =1218 

2d8.8 28    '•    S88    =1190 


4th8.B 27    "    837    = 

9. 10    "    847    = 

5th8  8 sand.  40    "    887    = 

Wet  bole.    Cased  at  830'. 

Best  production  a  "good  show"  of  green  oil.  Hud  vein  at  816'. 
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65.  Baum  Well,  No.  1.  (175) 

IBS'. 

Bouth-esst  part  oroorthhalf  or  J.  Fttrrell  Farm,  1^  mileB  south-west  of 
PleasaDtville.    Authority,  Oraot  Farkhurst. 
Well  mouth  above  ocean  in  feet 1573 

?, 90    lo    90    =1483 

iBtS.S 100    "    190    =1383 

? 154     '•    344    =1229 

2dS.B 20    '■    364    =1209 

? 816     "    580    =    998 

Sd8.8 21     ■•   aOl    =    972 

? 179    -    780    —    793 

4thS.8 18  "  798  =  775 

■  ? 86  "  834  =  739 

6lhS.8 88     '■    872    =    701 

? pocket.  15    "    887    —    686 

Wet  hole.     Cased  at  860'. 

Best  pnxluctioD  3  baircls  per  day.  Half  enough  gag  to  fire  one  boiler. 
Black  oil  in  4th  S.  S.,  and  green  oil  in  5th  S.  3.  Gravity,  black  oil  48^, 
and  green  oil  48°. 

Ttie  aliove  well  was  drilled  in  the  winter  of  1867  8  ;  was  tested  at  810' 
and  frtiieii  to  produce  oil  in  paying  quantities ;  was  then  drilled  to  tiie 
depth  of  878'  with  the  same  result  Yeilow  pebble  at  800',  while  pebble 
at  835'.  Tlie  well  lias  since  hecn  abandoned.  I  do  not  think  it  was  ever 
properly  tested  at  844'  or  in  the  Gth  S.  S. 

56.  Phanix  WtU.  No.  1.  (86) 
AuE<iBt.  ima. 

Bates  Petroleum  Co.  tract,  1}  miles  south-west  of  Borough  of  Fleasant- 

ville.     Authority, . 

Well  mouth  above  ocean  Id  feet 1520 

? 80    to    80    —1440 

lsl8.S 56    ■■    136    =1384 

? 131     "'267    =  1253 

ad  8.  S 20    "287    =1233 

7. 818    -   5t'5    =1015 

8d  8.  8 15    "   520    =1000 

? 180    '■    640    =    880 

4th8.  8 85    "    665     =    ft55 

7 74    "    739    =    781 

5th  8.  S pebble  and  sand         367  ••    775    =    745 

Wet  hole.    Cased  at  510'. 

Best  production  00  barrels  per  day.  Qoa  sufBcieut  to  Are  3  boilers. 
Black  oil. 
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[The  record  of  I'.iia  well,  as  given  In  the  blank,  from  the  top  of  the  5th 
S.  B.  down  is  evidentl;  wrong.     It  ie  as  follows  : 

Top  of  5th  8.  8 TaV 

Thickness 28' 

Top  of  6th  8.  8 761' 

Thickoegs 14' 

Depth  of  well 775'] 

57.  National  Wtll.  No.  3.  (87) 

National  Oil  Co.  tract,  1}  miles  south-west  of  Borough  of  PleadontTille. 
Authority,  E.  L.  Pitcher. 
Well  mouth  above  ocean  in  feet 1530 

? 101    to  101    =  1439 

iBtaS 20    "    130    —1396 

? 150    -    380    =1346 

3daS 83    "    813    =1314 


4thS.8 69    "   668    ^    857 

7 78     ■•    747    =    779 

5tli3.S pebble.  16    "   763    =    7«4 

? pocket.  7     "   76fl    =    757 

Wet  hole.    Cased  at  800'.    Pumped  7  feet  fh>m  bottom. 

Best  production  83  barrels  per  day.    Gas  sufficient  to  flre  1}  boilers. 

Black  oil.    Oravlt;  AW^.    The  4th  S.  B.  is  broken  by  30  feet  of  slate  and 

shelly  rock. 


Ill,    WelU  at  Shamburg  and  Vieinitg. 


38.  Pierton  WeU.  (177) 
isae. 

King  lot,  three-quarters  of  a  mile  north-east  of  Sliamburg.    Authority, 
William  Morgan. 
Well  mouth  above  ocean  in  feet 1584 

7 149    U.  149    =1485 

l8tS.8 60    ■'   309    =1875 

9 U:    "    356    =1228 

3d8.S S3    "    379    =1305 

7 341     "    620    =    964 

3d  8.  B 13    "    832    =    958 
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? 68    to  730    =    854 

4ili  9.  8 as    "755    —    829 

? 77     "    932    =    752 

5ih8.  8 > pebbleattop.  10    •'    843    =    742 

? pocket.  13    "855    =    72fl 

Wet  hole.     Cased  at  SfW. 

Best  production  10  barrels  per  Any.  Half  eoongk  gas  to  fire  one  boiler. 
Black  oil. 

69.  Emory  WtU,  No.  2.  (307) 
AtiEUBt,  iseo. 

Waiter  Scott  Petroleum  Company's  tracl,  adjoining  C.  Clark  Farm, 

half  mile  east  of  Sbamburg.    Authority, . 

Well  mouth  above  ocean  in  feet IMl 

? 000    10  900    =    741 

5th8.S 18    "018    =    728 

7 13     "930    =     711 

6th  S.  S pebble  and  sand.  85     "    985    =    676 

? 7    •'   973    =    669 

Wet  hole.     Cased  at 

Best  production  30  barrels  per  day.  Gas  sufficient  to  fire  one  boiler. 
Qreen  oil. 

This  well  was  put  down  and  tested  in  the  5th  S.  S.,  and  oblalDed  black 
oil  in  small  quantities ;  was  afterwards  put  deeper.  This  6th  rock  is 
evidently  the  one  called  the  5th  in  Shamburg. 

60.  Oak  Shade  Well.  Jfo.  1.  (128) 
September  10, 18S8. 

Clark  Farm,  ten  acre  lease,  near  Shamburg.  Authority,  George  W. 
Arnold,  Supt. 

Well  mouth  above  ocean  in  feet 1545 

? 120    to   120    —1425 

lata  8 93    ■■    913    =1333 

7 117    ■■    330    =1215 

2dS.8 80  "  860  —1185 

? 236  "  688  =  B59 

8d3.8 14  "  600  =  B4-5 

? 104  "  704  =    841 

4thS.8 13  "  717  =  828 

? 83  "  BOO  =  745 

5tbS.  8 : pebble  and  sand.  65     "    865     —     080 

Wet  hole.     Cased  at  345'.     Pumped  23'  from  bottom. 

Best  production  40  barrels  per  day.  No  gas  of  any  account.  Black  oil. 
Gravity  mo  or  370.     Mud  veins  at  590'  and  aiO', 

This,  well  was  not  drilled  through  tlic  5th  S.  S.     From  other  wells  near 
PBOC.  AUSR.  PHtLOS.  90C.  XTI.  W.  BP 


..Google 


Carll.]  462  fjBD,  19, 

by  we  judge  (here  remain  15'  more  or  sanii,  which  would  make  llie  entire 
thickness  of  the  saad  «)'  -(-  Id'  =  80'.  The  well  from  the  time  it  was 
Btnick  haa  averaged  2.i  l>arre1a  per  day.     [Jan.  1809.] 

61.  Lady  Jane  Writ.  JfD.  1.  (120) 
December  13, 1868. 

Clark  Fsnn,  5  acre  lease,  near  Sliamburg.  Authority,  Arnold  &  Lock- 
Well  mouth  above  ocean  Id  feel 1589 

? 120    to    120    =1419 

l8l8.9 116     '■     236    =  1303 

7 BO     '■    326    ^1213 

Mas 39     ■•     365     =1174 

? 213     "     578     =    961 

3dS.a 22     "    «00    =    93S 

? 98     '•    9«8    —     8tl 

4tb8.S 86    "    734    =    805 

? C6     "    800    =    739 

5th  S.  S.  pebble  and  sand 73    "    873    =    688 

Wet  liole.    Cased  at  347'.    Pumped  82'  from  botiom. 

Best  production  20  barrels  per  day.  Not  gaa  enougb  to  Arc  a  boiler. 
Blackoil.  Gravity360or370.  Mudveinsat  340',  720',  810'.  and  85U'.  The 
well  was  not  drilled  through  the  5th  sand  by  15'  or  20'.  Small  division  of 
Blale  in  thia  aond. 

m.  Loekwood  Well,   Jfo.  1.   (131) 
September  20.  ItW- 

Ciark  Farm,  near  Shamburg.    Authority.  E.  M.  &  T.  J.  Lockwood. 
Well  mouth  above  ocean  In  feet 1493 

? 103   to  103    =1389 

iBtS-S 40    "    143    =1349 

9 139    ■■    282    =  1210 

3dS.S 29    "    311    =1181 

? 216     •'    530     =    B62 

3d  S,  S 7     ■'    537     =     955 


5lh  8.  S.  pebble  and  Band 46    '■    831    =    661 

t pocket.  11     "    843    =    950 

Wet  bole.    Cased  at  800'.     Pumped  40'  from  bottom. 

Beel  production  G  barrels  per  day.  Half  enough  gas  to  Are  one  boiler. 
Col()r  of  oil  Iwiween  black  and  green.     Gravity  37=>.     Mud  vein  at  643'. 

The  [jockwood  Weil  sliowcd  evidences  of  being  on  the  outskirts  of  the 
black  oil  bearing  rocli.  as  it  produced  a  large  quantity  of  salt  wat«r.  and  (he 
Slianiburg  well  in  close  proximity  produced  light  green  oil. 
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63.  P:nk  Well.   (127) 
February  i2,  IB87. 

On  lense  No.  12,  Pitteburgh  aod  Cherry  Run  Oil  Company,  Slianibur^. 
Auitiii.iiy,  John  J.  B.  Fink. 
Will  inouih  above  ocLun  in  feet 1500 

? 70    10     70     ^  14:!0 

IstS.  S while  sand,  O'l'.  gray  sand  22'  =  82'    "     152     ^  1318 

?....■ .'. 137     ■■     aSB     ^-.1311 

2d  S.  S.,  white- saod  and  pebbles  IG',  gruy  sand  30'=  40    "    3;»    ==.  llS.'i 

? 185    •  ■    S30    —    1)80 

3dS.8 25     "     545    -=    055 


4tU  S.  S..  ..pebbly  at  top,  bottom  floe  and  while         28    "    DCS    :=    9^i 

? 108     "     77(1    ^    724 

StliS.  S h>ose  open  nick.  57'    "    8:tJ    =-    007 

? pocket.  3    "    815    ^  r    Oftl 

Wei  li:dc.    Cased  at  340'.    Pumped  15'  from  bottom. 

Best  production,  310  barrels  per  day.  Green  oil.  Gravity  4&o.  Gas 
sufflciL-nt  lo  fire  from  4  to  0  boilers.  Mud  veins  at  530',  C45'  iind  808', 
Crevice  at  77a'. 

Wc  are  troubled  a  great  di-al  with  mud  running  iolo  (he  well  nt  800', 
Tlie  well  is  slili  producing,  and  crxild  lie  niailc  to  pump  30  iKkrreU  \i:-r  dity 
if  we  cuiild  exhaust  the  mud,  and  keep  the  well  cli-an  [.Ian.  Isl,  18UU^ 

There  are  shells  ranging  in  thicknes^<.  l>etween  Ihe  legular  ijinilrix'ks 
which  I  could  not  give  In  this  blank. 

64.    Fink  Well.  N.>.  1.  1147) 

Miiy  ,>th,  ISUT. 

Farm  ofnuidekopcr  Pclro'eum  Co,  ofN.  Y.,  lease  No.  l,10acres,  Sbair- 
harg.     Authority.  John  .1.  B.  Fink. 
Well  moulh  above  ocean  In  feel 1510 

? 100    to    100    ^1410 

IstS.S 72     "     172    :r^  i:!;i8 

7 120     ■'     208    =1213 

2dS.S 24     "     833     -^1188 


4tli  S.  S 43     "    OyO    =    8il 

? ffi     "     704    —     716 

5th  S.  8 pebble  at  top  and  bottom.  40    "    813    —    017 

Wet  hole.     Ciiseil  at  32,)'.     Pumjied  13'  from  bottom. 

Bi'st  pniJiictioLi  75  barrels  per  day.   Gas  siillJirienl  to  (Ire  2  Iwile-p.   LiibI 
griieiioil.     Gravity  4(PI.)  4:^. 

The  oil  rick  has  a  7'  shell  aliove  it. 

This  well  wasfiDished  May  3d.  1867.    The  well  will  produce  an  avenge 
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of  from  10  to  IS  Imrrela  per  dn;  now,  Janu&iy,  18S9.  I  have  two  rant* 
wellB  on  litis  Bame  lease,  and  their  records  do  not  vary  much  Trom  this  one. 
One  Is  now  averaging  from  25  to  40  barrels  per  day,  and  the  other  ftbout 

6  barrels. 

65.     Fit  Well,  m.  1.  (189) 

December  23, 1987. 

Atkinson  Fami,  lease  106,  SUamburg.    Authority,  F.  E.  Haramnnd. 

Well  moulh  above  ocean  in  feet ' 1533 

? 817    to   817    ^    716 

Sth  S.  S pebble  and  sand.  45     "863    —    671 

Wet  hole.     Not  cased.     Seed  bag  at  822'.     Pamped  20'  from  bottom. 

Best  production  513  barrels  per  day.  Gas  aufflcient  In  lire  6  boilers. 
Orecn  oil.     Gravity  47^0. 

This  well  ceased  producing  October.  1868.  The  total  production  wis 
4!>.262,Vj  barrels.  The  largest  production  was  in  the  month  of  May,  being 
11,200  barreU. 

66.     Jack  Brown  Well,  No.  1.  (140) 
December  27tb.  1887. 

Atkinson  Farm,  lease  lOS,  Sbamburg.     Autbority,  F.  E.  Hammond. 
Well  moutb  above  ocean  in  feet 


lBt8.8 100     •'    108     = 


SlhaS pebble  and  sand.  40    "    855    =    678 

Wet  liole.     Cased  at  330'.     Pumped  3'  from  bottom. 

Best  jinxluction  441  barrels  per  day.  Gaa  supplied  at  one  time  15 
boilers.     Green  oil.     Gravity  47J^.     Mud  vein  at  830'. 

This  well  ceased  to  produce  August  17th.  1868.  The  total  production 
was  6j,flI0[Vrt  barrels,  averaging  2%*^^^  barrels  per  day  from  the  com- 
mencement of  pnMluction  to  the  close.  The  average  price  paid  for  this  <A\ 
was  $2.53  per  barrel  at  tbe  well.  During  the  montb  of  April,  1868,  it  pro- 
duced 14,500  barrcU,  and  tlic  same  was  delivered  to  Pipe  Co.,  averaging 
48a;i  barrels  daily. 
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67.  Skinnsr  Wea,  No  1.  (142) 

.  April,  1868. 

Lease  No.   100,   Atkineun  Farm,   Shamburg.     Autbority,  F.   E.   Ilam- 

Wcll  mouth  above  ocean  in  feet 1587 

9 101  to  101  =  113(1 

iBtS.  8 .■ 100  "    201  =1380 

9 110  ■•    811  =1228 

adS.S 35  "    830  =1201 

7 222  "    558  =    079 

SdaS 18  '■    571  =    066 

? 109  ■'    770  —     767 

4tliS.8 25  ■'    793  =    742 

? 28  "    818  =     719 

5thS.  S pebble  and  Hand.  4j  "   81)3  =    074 

9'. pocket.  5  ■'   868  =    669 

Wei  hole.    Not  rased.    Seed  bag  at  330'.    Pumped  18'  from  bottom. 

Beat  production  150  barrels  per  daj.  Gas  aufflciunC  to  iSro  2  boilers. 
Green  oil.     Gravity  47iQ.     Mud  vein  at  828'. 

This  well  produced  11,811,';^,  barrelB  of  oil,  43  gallons  to  the  barrel. 
ThlB  was  sold  at  an  average  price  of  $3.81  per  barrel.  Well  ceased  to  pro* 
duce  October,  1868. 

68.  Samnond  BrothenWell,  No.  1.  (144) 

January,  Ism. 

Leaae  42,  AtkinsoD  Farm,  Bhamburg.    Antbority,  F.  E.  Hammond. 

Well  mouth  above  ocean  In  feet 1575 

? 143  lo   143  =1483 

lst8.S 100  "    243  =1838 

9 186  -377  =1198 

ad8.3 35  "402  =1178 

9. 196  "508  =     977 

8da.8 13  ■■    611  —    964 

7 107  "718  =    857 

4thS.B 40  "   758  =    817 

?. 100  "    8.5S  =    717 

6lhS.S pebble  and  sand.  45  "    903  =    673 

? pocket.  7  "BIO  =    66S 

Wet  hole.    Cased  at  375'.    Pumped  5'  from  bottom. 
Best  production  4*)  barre's  per  day.    Half  enough  gas  to  fire  a  LoUeT. 
Qreea-oll.    Gravity  47Jo. 
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69.    Tallman  Varm  Well,  No.  2.   (135) 
November,  1868. 

Lvase  No,   3,  Tivllinan    Farm,   near   Sbamburg.     Aulhority,   Lj'man 
Stewart. 
Well  mouth  ulM>ve  ocean  in  feet 1501 

? 70    to     70    =  M31 

lBlS.S 80    "150    =1351 

9 140     "    200    =1211 

adS.8 15     "305    =1196 

? 225     ••    530    =    9*1 

3d8.S 25     '•   555    =    946 


Gth  8.  S Sandy.  43    "   838    =    «63 

? pockei.  14    "   852    =    649 

Wet  hole.    Cased  at  800'.    Pumppd  13'  from  bottom. 

Best  t>roduciioD  8  barrels  per  day.  Gas  sufficient  to  Arc  oae  boiler. 
Oreen  oil.    Gravity  40°.     Mud  veins  al  673'  and  at  838'. 

At  311'  shelly  rock  ;  at  643'  crevice  of  3".  From  643'  to  671'  we  find 
crevices  of  from  2"  to  8",  about  10'  apart ;  at  073'  a  bniki-n  rock,  and  at 
677'  a  small  crevice  ;  at  770'  a  crevice  of  3"  ;  at  788'  rough  rock.  From 
SOI'  to  804'  pebble  rock.  5ili  S.  S,  rougli  and  broken,  witb  sniall  crevices. 
No  discovery  of  effects  of  torjiedo  on  rock,  noitUer  did  tbcy  (we  put  in  5) 
improve  materially  the  production. 

Note,— The  al>ave  inc«"iirement*  are  taken  rroni  Dnlc's  crevtce  Bcarcher's 

rw.ml,  au.l  from  the  tlrlller'B  mi-m«randn. 

TO.  Andnii,*  and  Slaart  Well.   ,Vu.  1.   (140) 
Lease  86,  Tulliniin  Farm,  61iamburg.     Authority,  , 

Well  mouthabove  ocean  in  feet 1533 

? 85     to  85  :=  1447 

UlS.8.. 80     '■  165  =1367 

?. 145     '■  310  =1233 

adS-S 35    "  345  =1187 


4tliS.9 40     ■'    720    =    812 

?. 00     "    810    =    723 

5lh8-8 pebble.         50    "    830    =    673 

Wi't  hole.    Cased  at  3i0'.    Pumped  4'  from  bottom. 

Best  production  300  bnrrclB   per  day.     Oan  aufficieiiL  to  fire  5  boilers. 

Green  oil.    Gr.ivity  43=  to  43^.    Mud  veins  at  688',  712',  820' and  850'. 
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71.   Chaijiitdani  TamllTUon  Fi:H,  JVt>  1.     (183) 

Marcb,  ISO?. 

Lease  No.  12.  Henderson  Farm,  Upper  Clierry  Run,  hiir  ml!e  south  of 
Shomburg.     Authority,  Cbntfliild  and  Tomllason 

Well  moiiih  above  ocean  in  feet 1530 

?. 100  to  100  =1430 

lBtS.8 B5  "  13.1  =1335 

? 135  ■■  330  =1300 

2dS.8 30  "  360  =1170 

? 290  '■  650  =    eSO 

3dS.S 20  "  670  =    860 


5thS.  S pebble  and  white  sand.  56    "    8>1    =    67* 

Wet  hole.    Cased  with  3  inch  casing  at  335'.    Pumped  8'  from  bottom. 

Beat  production  15  barrels  per  day.  Gas  sufficient  to  Are  1  boiler. 
Green  oil.     Gravlly  47°  to  460. 

The  5th  8.  3.  was  close  and  white  with  a  pebble  stratum  about  *0'  from 
the  top. 

This  furm  produces  black  oil  on  its  cost  side,  from  40  to  60  rixis  from 
this  wull. 

72.  tfeU  Well.  (186) 

Great  Republic  Farm,  1  mile  south  of  SUamburg.  Authorily,  Thsmaa 
H.  Gamble. 

Well  mouth  above  ocean  in  feet 1410 

9 40    to      40    =1370 

iBt  8.  S 30     "      60  ■=  IMO 

?. 100     '•    ariO     =1160 

2dS,8 25    •'    275     ^1135 


4th3.  8 40  "  640  =  770 

?. 05  -  735  =  075 

8th  8.  8 sand,  uruy.  10  ■■  7*5  =  (!(M 

?. p<icket.  35  ■■  780  =  636 

Wet  iiole.     Cased  at  3.i3'.     Pumped  15'  from  bottom. 
Production .     Black  oil;  very  little  gas. 
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73.  Sattafra*  WeU,  No.  1    (191) 

January,  I8a». 

Beatty  Farm,  lease  No.  48,  1^  milessouth-weslof  Bhamburg.  atthebod 
of  Bull  Run,  oD  [be  upper  Bide  uf  ilie  Tilusville  and  Plumcr  road,    k'^■ 
ibority,  Pbil.  Beckman. 
Well  mciutb  above  ocean  in  feet 1511 

7 400    to    400    =1111 

lst8.8 '. 50    ■•    450    =1IW1' 

? 128     "    578    =    9M 


Sd8.8 34  "  734  =  TH 

? 136  "  860  =  «l 

4th8,B 14  ■'  874  =  937 

? pocket.           6  "  830  =  flSl 

Wet  hole.    Cased  at  604'.    Pampeii  8'  from  bottom. 

BtiLck  oil.  TUia  well  was  being  tested  when  the  record  was  being  given 
«nd  at  that  time  made  a  good  show  of  black  oil. 

74,  Senittltar  OH  Cempany't  Wett,  No.  10.  (246) 

Febrimry  12,  I8ff7. 

On  Lot  30  \  Beatty  Farm,  Cow  Run,  property  of  Cliolon  Oil  ComFUT, 
1^  miles  Boutb-west  of  Shamburg,    Authority,  N.  J.  Tompkins,  Supt. 

Well  moulh  above  ocean  in  feet. 117S 

Surfacetaad 25    to     25    =  1H7 

1 280     ■'    285    =    887 

l8tS.8 11    "    2»6    =  8TS 


3d8.B white  sand  and  pebble.  37    "    545    =   «T 

? pocket.  3    "    547    =   «SJ 

Wet  hole.    Cased  at  392'  with  3  inch  casing,    Qas  suBQcient  to  tire  2 

boilers 
Best  prodaction  30  barrels  per  day.    Green  oil.     Gravity  47^. 
This  well  has  been  producing  over  two  years  and  has  average<1  lOtaitels 

per  day  during  tliat  time.    It  is  now  pumping  10  barrels  per  day  [Feb. 

26lb,  1860]. 

7G.   VUktr  and  RmmM  WfU.  (192) 

January,  I86T. 

Patterson  Farm,  1  mile  east  of  Pioneer.     Authority,    ■ 
Well  mouth  above  ocean  in  feet 1*8 

? 713    to    713    =  m 

4th8.S 13    "    734    =   (7» 


■  Google 


Wei  hole.  White  drilllDg  lliis  well  deeper  in  hopes  of  findinjt  a  sand- 
bearing  green  oil,  the  tools  stuck,  and  :he  well  was  abandoned  at  the  depth 
of  350'. 


IV.    Weill  along  OH  Creek  ValUs,  from  FotUr't  Mrm  to  Oil  CUy. 
76.  Sherman  Weil.  No.  1.  (276) 

1881. 

Od  Foster  Farm,  Oil  Creek,  three-quartera  of  a  mile  above  Pioneer. 
Authority,  Josephus  Chaodkr. 
Well  moulh  above  ocean  Id  feet 1063 

?...' H7    to  147    =    645 

IatS.S. 18    •'    185    =    087 


3d  S.  S aaad  and  pebble.         36    "   466    =    686 

7 pocket  14    ■'   480    =    6U 

Wet  hole,     Beed-bagged  on  tubing  Kl  300', 

Best  production  1200  barrels  per  day.     Qreen  oil.     Gravity  430  to  48°. 

Gaa  sufficient  to  fire  18  boilers. 

77.  Porter  Well.  No.  1.  (381) 

1885. 

On  Foster  Farm,  on  the  bank  of  Oil  Creek,  above  Pioneer.    Authority  ! 
Well  mouth  above  ocean  in  feet 1096 


?.  00    "    418    =    678 

3dS.B 30    ••    448    =    648 

Wet  hole.    Seed-bagged  on  tubin(;. 

Best  production  300  barrels  per  day.    Green  oil. 

This  well  had  a  connection  with  the  Grand  Trunk  Well,  alwut  ten  rods 
diatant  from  it.  When  the  water  was  let  into  the  laller  well,  by  drawing 
the  tubing,  this  well  stopped  Sowing,  But  when  the  tubing  was  replaced 
in  the  Orend  Trunk  and  the  pumps  started,  the  Porter  Welt  would  again 
begin  to  flow. 

PBOC.  AUEH.  FHnXM.  BOC.  zvi.  OD.  So 
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78.  Grand  Trunk  Well-  (233) 
vm. 
On  Foster  Farm  flals.  above  Pioneer.    Authority. Richards. 

Well  mouth  iiljove  ocean  in  feil 1093 

? 150    to    150     =  M8 

letS.S 7     ■'    157     =  930 

? 151     "    308    —  :85 

aaas ao  ■■  328  =  755 

?. 90     "     418     =     8T."S 

Sd  8.  S coarse  sand  aad  pebble.  30    "    488    =    IH5 

Wet  liide.    Seed-bagged  on  tubing  at  3i0'. 

Besi  production  40  barrel*  per  day,    Orceo  oil.  Gravity  Id's. 

76.  FaiUr  Well,  No.  01.  (228) 

January  1861 

On  li'ase  No.  61,  Fosler  Farm,  Pioneer,    Auihority, Bishop. 

Well  mouth  above  ocean  In  Teet 1302 

? 624    lo    624     =    7«8 

adS.8 13     ■•    036    =    756 

? .,.,. 06     "    733    =    660 

8dS.  S white  Band  and  pebble,  38    "    770    =    6^ 

? pocket.  6    '*    773    =    617 

WeL  hole.    Cased  at  030',    Gas  Buficient  to  fire  3  boilers.    Best  produc- 
tion 80  barrels  per  day, 

80.  Buh>p  Well.  (329) 


On  Foster  Farm,  near  Pioneer.    Authority, , 

Well  mouth  above  ocean  in  feet 1554 

■? 20    to     20    =1334 

lstB.8 100     "     120    ^1284 


W  8.  8 Blnte,  sand,  and  pebble.  35     "    725 

1 pocket         10    "    733 

Wet  hole.    Cased  at  560'.    Ilair  enough  gas  to  Arc  a  boiler. 
Beat  production  4  barrels  per  day.    Green  oil.    Graviiy  4a3. 
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81.   FoiUr  Wail.     LeauZt.     (230) 


Od  Foster  Farm,  i 
Well  mouth  nbove  o 


,r  Pioneer,     Aulliority, Bisbop. 


8dS.  S con 

Wet  bole.    Cased  a 


e  white  sand  and  peblilc.  3S}  "    ^i^  = 

)S''.    Ons  suffldent  to  Are  one  iNiiler. 


Best  production  9J  barrels  per  day.    Gre:.-n  oil.    Gravity  49°, 


82.    WtU  -V«.  I.  Lease  No.  2.  (240) 
July.  1W7. 

On  the  Wood  Farm,  near  PL-irokuDi  Centre.  Authority,  J .  A.  Wliarry. 
Well  mouth  nbove  oceao  in  Tuet 1473 

7 250    to    250    —13  5 

lslS.S 45     "    20.1    =1180 

? 240    "    HM    =    940 

2dS.s 50   '■   sai  —   am 

? 130    •■    715  =    760 

3da.S 20    •■    733  =    740 

? 77    "    813  =    603 

4thS.  S sand  and  pebble.  47    "    S3ft  =    616 

Wet  bole.    Cased  at  540'.    Gas  aufBcient  to  Are  16  boilers 

Flowing  well.    Best  production  150  barrels  per  day.    Green  oil.  Gravity 

83.  George  K.  Aaderion  Well.    Lease  No.  21.  (342) 

February  U,  tSBS. 

On  Wood  Farm,  near  Peirolcuni  Centre.     Authority,  J.  A,  Wharrj-. 

Well  moutb  above  ocean  in  feet 1534 

? 615    to    CIS    =  918 

3d8.S 50     "0(15    —  869 

? 75    "740    =  784 

SdS.  S. 10    "    7.10    =  784 

7 136    "    880    =  648 

4th  S.  S pehble.          45     "    Om    =  603 

7 in)cket.          49    "    080    =  554 

We;  hole.    Cased  at  660',    Pumped  55'  fe.  t  from  bottom. 

This  we'l  was  unproducLive.  It  is  situated  on  tbe  higbust  bill  on  Ibe 
Wood  Farm. 
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I     84.  Otorga  E.  Anderion  W«H,  Lease  No.  5.  (343) 
April,  iwe. 

On  Wood  Fanu,  near  Petroleum  Centre.    Authoritj,  J.  A.  Wharry. 
Well  mouth  above  ocean  in  feet 1487 

? 665    lo   5tB  =    922 

SaaS 46    •■    610  =    877 

? 110     '■    720  =^     767 

8d8.8 8    "    728  =    75« 

?  107     "    835  =    652 

4thS.9 *and  and  pebble.  45     "   880  =    607 

? pocket  1    "   881  =    60« 

Wet  bole.    Cased  at  ^— .    Oaa  sufficient  to  fire  2  boilers. 

Beet  production  40  barrels  per  daf. 

85.  Oeorge  K.  Anderion  Well,  Ltata  No.  33.  (345) 
Februnry  12,  ISS^ 

On  Samuel  Wood  Farm,   near  Petroleum  Centre.    Authority,  J.  A. 
Wharry. 
Well  mouth  above  ocean  in  feet 1498 

? 670    to  570    =    928 


4th8.S Band  and  pebble.  63    "    8»7    =    601 

? pocket  16    "    713    =    6SS 

Wet  hole.    Cased  at  61 1'.    Pumped  17'  feet  fh)m  bottom.    Oas  sufficient 

to  fire  3  boilers. 
Best  production  30  barrels  per  day.    Oreen  oil.    Gravity  43°. 

80.    Well  No.  1,  Leate  86.  (2l0) 
On  Stevenson  Farm,  at  Pelroleum  Centre.    Authority,  Geo.  K.  Ander. 

Well  mouth  above  ocean  in  feet 1368 

? 467    to   467    =    911 

iBtS.S 13    "    470    =    898 

? 106     "    575    =    703 

8d9.8 8    "    577    =    791 


8d8.8 

? '. pocket. 


■  Google 


1877.]  4|  3  [CmII. 

87.    HyH  A'o  1.  Lea»e  61.  (830) 
On  Stevenson  Farm,  At  Petroleum  CeDtre.    Antboritj,  Qeo.  K-  Ander- 

Well  mouth  above  ocean  in  feet 13S0 

t. 428  to  M8  =    922 

lBt8.8 6  "  434  =    916 

?..... 143  "  579  =    771 

adS-S 80  ■■  608  =    741 

? 88  "  682  =.658 

SdaS 40  "  738  =    6ia 

88.  PinBtr  Wai.  (231) 

February,  1867. 

On  Robert  Btevensoa's  Farm,  about  one  mile  north  of  Petroleum  Centre. 

Author!  tT> ■ 

"Well  mouth  above  ocean  in  feet 1889 

? 200    to  200    =1169 

l8l8.  8 40-240    =1129 


3d8.S sand  and  pebble.  40    "    751    =    618 

? pocket.  14    "    765    =    604 

Wet  hole.    Cased  at  450'. 

Best  production  35  barrels  per  day.  Green  oil.  Gravity  47^.  Gas 
sufHcieot  to  Are  3  boilers. 

This  well  is  one  of  those  that  need  some  appllance'todraw  the  gas  from 
the  well.  We  are  now  [Feb.  12,  ISQU]  using  a  rotary  pump,  wbich  not 
only  increases  the  amount  of  gas.  but  helps  the  production.  This  well  is 
prodnctDg  as  well  as  it  was  two  years  ago  (in  1867). 

89.   Well  No.  1,  Lean  134.  (218] 

On  Central  Petroleum  Co.'s  land  at  Petroleum  Centre.     Authority,  Geo. 
K.  Anderson. 
Well  mouth  above  ocean  in  feet 1106 

? 193    to  193    =    918 

IstS.S 47    "   240    =    868 


2d  S.  S. . 


475    =    631 
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90.    Well  Jfo.  i.  Leate  ma.   (214) 

On  Central  Pelrolenrn  Co.'s  lunil  at  Pi'lroleum  Centre.  Autliority,  Gi-o. 
K.  Anderson. 

Wi'll  mimtli  above  ocean  in  feet 1257 

7 340  to  340   =  m: 

lBtS.S 50  "   3flJ    =    867 


7 pocket.           20  "    678    =    5T9 

91.    WfUKo.  1.  Ltau  300.  (215) 

On  Central  Petroleum  Co.'s  land  at  Pe'.rolenm  Centre  Authority,  Geo 
K.  Anik'rsciD. 

Well  m-Mlh  above  ocean  in  feet 1334 

7 316  to  316    =     918 

lst9.8 48  "    364    =    870 


? ■ pocket.  12     "    W8     ^    58« 

03.    Weil  Ko.  1,  LaoM  37.  (217) 

On  Stevenson  Farm,  at  Petroleum Cen' re.  Authority,  Geo.  K.  Andcreon. 
Well  mouth  ahnve  ocean  in  feet ViTt 

7 4j9    to  459    =    9i3 

IstaS 13     ■'    472     =    900 

7 103     "    577     =    'M 

2dS,S 3    ■'    579    =    793 

? 140     ■■719     --=    fiW 

8d  S.  9 45    "764    =609 

7 [Hiokct  29     •'    7U3     =    STB 

83.   Sicamp  Angel*  Wtll.  No.  3.   (247) 
On  lease  No.  141,  Central  Petroleum  Co.'b  land  at  Petrofeum  Ceotr*. 
Jiority.  Geo.  K.  Anderson. 

11  mouth  above  ocean  in  fei't lOM 

185    to   185     =    »m 


Till  puzzle  nn  antlqtidry  of  tlie  next  ccndiry  toexplttln  thin  nan 
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(Cam, 


133    I 


333 


ISO 


2d  S.  B 

? 131     ■'    4(!0    =    033 

3d  a  3 43     "503    —    089 

9 pocket.  45     •■543     =    644 

84.  Siramp  Angel  WeU,  No.  4.  (848) 
On  leiMie  No.   141,   Cenlral  Pelrokum  Co.'6  lanil  at  Petroleum  Centre. 
Aotliority,  Geo.  K.  Aaderson. 

Wtll  niouibaboirewiean  in  feet lOM 

? IflO    to   160     =    934 

l«t8.S 40     "    300    =     894 

? 140     "    340    =     754 

2dS.  8 e    ■'    340    =    748 

? IIB     "    4ii5     =     029 

3d  a  S 45     "   fllO    =    584 

42     ■■    532    =     548 
05.   Abbe  and  B liUgWtn.   (i83) 
I  ma. 
On  lease  1.50,  Central  Petroleuni  Co.'slnndat  Petrolcnm  Centre.     Au- 

thnriiy . 

Wi-ll  ini)Qth  ftbove  occnn  in  feet 1093 

? lOa    to    190     =     903 

IstaS. 42     "     233    =    881 

7 108    '■    340    =    753 

2dS.8 30    "    30:)    =    733 

? 103     "    40;l    =    030 

3dP.H 40    "    503    =    590 

Wut  hole.    Beed-bag  at  mv. 

Qas  nufflcieot  to  Ore  1  boiler     Mud  vein  at  340'. 

Best  production  15  barrels  per  day. 

96.  Abbe  ana  BaiUy  WAl.  (285) 
i«o.-i. 
On  lense  179,  Centril  Petroleum  Co.'b  land  at  Petroleum  Centre.     Au- 
thority,   . 

Weil  mouth  above  ocean  level 1093 

? IS-'S    to    185     =    908 

litaa 45     "     280    =    868 

?.... 110     "     840    =    753 

2d8.S 30    "    3ti0    =    738 

f 103     "    465     =    628 

3d  S.  S sand  and  pclihie.  40     "     Sft'i     =    589 

9 piickcl.  28     '■    53:1    =     500 

Wet  hole.    Cased  at  3.)0'.     Qas  sufBcient  to  Are  1  boiler.    Mud  vein  at 
464'. 
Oesl  produciiuQ  75  barrels  per  day.     Qreen  oil.     GraTity  4(i^. 
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97.  Mary  Ann   Wtll.  < 


On  lease  No.  24,  Beonehoff  Farm,  on  Hie  bluff  between  Petrokom 
Centre  and  Pioneer.    Authority,  Edward  E.  Partridge. 

Well  mouth  above  ocean  in  feet. 139T 


8dS.S pebble  and  Band.         41     "    780    =    «n 

Wet  hole.  Cased  at  624'.  Pumped  4  feet  from  bottom.  Mud  vein  on 
top  of  3d  8.  S.  Best  production  120  barrels  per  day.  Oreen  oil.  Oravitf 
40<^.  Qas  Bufflcient  lo  fire  1  boiler.  Blower  attached  as  soon  as  the  water 
wiis  exhausted. 

There  is  a  surface  sand  about  60  feet  IVora  the  top,  and  ft  mountun  sand 
about  im  leet  below  the  surface  saud,  about  6J  feet  thick.  I  beliere  that 
wella  on  the  flat  do  not  And  either  of  the  above  sands.  On  the  bill,  we  call 
the  sands,  first,  second,  and  third  sands.  Some  seed-bog  in  the  1st  sand. 
I  think  that  the  minority  of  the  wella  on  this  farm  are  seed-bagged  in  the 
flrst  sand. 

96    Sarding  and  Joint  Wtll.  (235) 

February  7, 1888. 

On  lease  No.  Q,  Ben  Del  lofF  Farm,  on  the  bluff  between  Petroleum  Centre 
and  Pioneer.    Authority,  N.  Jones. 

Well  mouth  above  ocean  in  feet I44S 

?. 300    to    300    =1145 

lBtS.B 30    "    330    =1115 


3dS.8 20    "    643  =  I 

7 183    "    TTB  =  I 

4thS.S sand  and  pebble.  49     "    827  =  l 

?. pocket.  8    ■'    835  =  < 

Wet  hole.    Cased  at  620',    Pumped  6  feet  fkim  tlie  bottom.    Hud  v. 
nt  820'.    Oas  sufficient  t()  Arc  one  boiler. 

Best  production  00  barrels  ^r  duy.    Green  oil.  Gravity  4"-, 
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B9    Co«r(«  and  Awtrewi  Well.  (226) 
jDir  so.  law. 
On  lease  No.  8,  Bcnoehoff  Farm,  on  tbe  bluff  between  Petroleum  Centre 
and  Pioneer,    Authority,  T.  I.  Tbompson,  Agent 

Well  mouth  abore  ocean  in  feet 14SS 

? 60    to     60    =1878 

latS.a 30    ■■      90    =1845 

? ,        412    •■    603    =    988 


4thS.S pebble.  43    "    813    =    688 

Wet  hole.    Cased  at  004'.     Pumped  4'  from  bottom.    Mud  vein  at  808'. 

Qas  sufflcleat  to  fire  3  boileral 
Best  production  180  barrels  per  day.    Oreen  oil.    Qravity  48°. 

100.  Stuart  W»U.  (237) 
September  IMS. 
On  lease  No.  7,  Benneboff  Farm,  on  the  bluff  between  Petroleimt  Centre 
and  Pioneer.    Authority,  John  Waddell, 

Well  mouth  above  ocean  in  feet 1406 

? 60    to     60    =1846 

latS-S 70     ■'     130    =1876 

?. 430    "    550    =    866 

2dS.S 20     "    570    =    835 


? 108     ■■    740    =  665 

4lhB.B .....sand  and  pebble.          40    "    780    =  635 

,    ■? pocket.           8    "    782    =  623 

Wet  hole.    Cased  at  654'.    Pumped  4'  fttim  bottom.    Mud  rein  at  744'. 

Best  production  14  barrels  per  day.    Creen  oil.    Gravity  44<'. 

101.  Biceker  Well.  (849) 
June,  ises. 
Columbia  Oil  Company's  "Story  Farm,"  Oil  Creek.     Authority,  George 
Boulton,  8upt. 

Well  mouth  above  ocean  in  fbeL. ...' 1180 

? 340    to   240    =  880 

Ist  8.  8 20    '■    260    =  860 

?. 116    "    875    =  746 

2(18.8. 81     "    406    =  714 

PROO.  AUBK.  PHIUM.  SOO.  XVI.  90.  8h 
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8dS.  S pebble  and  Band. 

f.-j pocket. 


[J»n.  i», 
619    =    601 


Wet  Hole.    Cased  at  500'.    Pumped  8'  from  bottom. 
Best  production  175  barrels  per  daj.    Gas  BufQcient  to  Ore  1  boiler. 
Oreen  oil.     QraTity  47°,    No  mud  Teios. 


102.  Babeock  Well.  (250) 

Jaly,  I  we. 

Columbia  Oil  Company's  "Story  Fann,"  Oil  Creek.     Aathorlty,  George 
Boulion,  SupC. 

Well  moutb  above  ocean  in  feet 1228 

?..   346     to    343     =     678 

lBtB.8.... 41     '■    886     =     837 

? 89     ■■     475     =     748 

adS.8. 25     "    500    ^    723 

? 95     "    565     ^    628 

8dB.S. pebble  and  Band.  47    "    642    =    581 

9 pocket.  5     "    647    =    57« 

Wet  hole.    Not  cased.    Beed  bag  at  485'.     Pumped  10' f>om  bntiom. 
Bust  production  105  barrels  per  day.    Gas  sufDcient  to  Ore  3  boilen. 

Oreen  oil.    Gravity  47°.    Hud  vein  at  508'. 

08.  Oct  W*U.  (W1) 


Columbia  Oil  Company's  "Story  Farm,"  Oil  Creek.    Authority,  George 
Boulton,  Supt 

Well  mouth  above  ocean  in  feet. 1256 

9 880  to  880  =  876 

IstaS 83  •'  412  =  844 

? 108  "  620  =  736 

3d8.S 37  "  547  =  709 

9 98  "  M5  =  611 

3da8 pebble  and  sand.  43  "  687  =  669 

9 pocket.  «  -  698  =  668 

Wet  hole.    Not  cased.    Seed  bag  at  580'.    Pumped  12'  from  boliom, 
Best  production  130  barrels  per  day.    Gas  sufficient  to  Ore  one  boiler 
Green  oil.    Gravity  47°.     Uud  vein  at  647'. 
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104.  BtiUr  Well.  (252) 

CnlambU  Oil  Compaoy's" Story  Fiu-m."  Oil  Creek.    Authority,  George 
BoultoD,  Supt. 
Well  mouth  above  ocean  in  feel 1291 

? 420    to   420    —    871 

l8ia.8 35    •■    455    =    836 

9 100    "    655    —    736 

2dS.a 24    "    579    =    712 

9 84    "    673    =    618 

3dS.  S pebble  and  sand.  44    "    717    =    574 

9 pocket.  5     "     732    =    569 

Wet  hole.    Cased  at  583'.    Pumped  8'  from  bottom. 

Best  production  55  barrela  per  daf.     Gas  suiBcient  to  Are  5  boilers. 
Green  oil.     Gravity  47°.    Mud  vein  at  676'. 

105.  BoulUm  W6U.  (358) 

i;>ctuber,  ise». 

Columbia  Oil  Company'B"  Story  Farm."  Oil  Creek.    Authority,  George 
Boulion.  Supt, 
Well  luouth  above  ocean  In  feet 1874 

9 462    to   462    =    912 

lBtS.S 40     •■    502    =    872 


3dH.& pebble  and  sand.         47    "    789    =    S85 

? pocket.  5    "    794    =    680 

Wet  hole.    Cased  at  470'.     Pumped  8'  from  bottom. 

Best  production  13  barrela  per  dttj.    Oas  suScieat  to  fire  one  boiler. 

Green  oil.    Gravity  47°,    No  mud  vein. 

106.  Story  Cintre  Well,  No.  1.    (284) 
July,  IFJSS. 
On  lease  No.  27,  Columbia  Oil  Co. 'a  Stoiy  Fann,  Oil  Creek.    Authority, 
George  Boalton,  SupL 

Well  mouth  above  ocean  in  feet 1065 

? 800    to   200    =    865 

iBtS.a 40'   "    240    =    826 

? 90     "    330     =    786 


3dS8 sand  and  pebble.  47'    "    512    =    558 

Wet  hole.    Seed  bagged  on  tubing  at  330'.    Pumped  10'  frojn  bottom. 

Gas  sufficient  to  fire  S  boilers. 
Best  production  250  barrels  per  day.    Green  Oil.    Giavity  46°. 
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lOT.  WiHqw  Witt,  No.  2.  (S68) 

IMl. 

Tarr  Farm,  Oil  Creek,  2  niilce  above  BouacvUle.    Authority,  ■ 

Well  moutti  aboveocean  in  feet 1057 

? .  10  to     10  =1041 

HoantaiD  sand 70  "      80  =    977 

9 100  "    IBO  =    877 

Ist  8.  S .■ 80  "    210  =^    847 

? Ill  "    821  =    736 

ad8.8 27  "    348  =    709 

? 77  "425  =     632 

Sandyahell 2  "    427  =    MO 

Slate 4  ■'    481  =    626 

"Grayrock" 40  •■    471  =    586 

3d  8.  8.  not  through 10  "    481  =    576 

Best  production  8,B40  barrela  per  day,  by  actual  measurement  Green 
oil.  Gravity  46°.  Mud  vein  at  466'.  Size  of  hole  4  inches.  Tubed  with 
%i  Id.  tubing  without  a  working  barrel. 

ThisWflll  has  produced  over  600,000  barrels  or  oil  to  present  date  (March 
1,  1869),  which  has  been  sold  at  ttom  10  cents  to  $14.50  per  barrel  at  the 
weU. 

It  started  to  flow  before  drilling  was  completed  and  threw  out  the  water 
and  oil  so  furiously  that  the  tubiug  could  not  be  put  in  to  shut  off  the 
water  for  three  days,  and  even  then  the  tubing  had  to  be  chained  down  to 
keep  it  from  being  blown  out  of  the  hole. 

The  well  was  lately  searched  by  "Dale's  crevice  searcher,"  which  re- 
ported a  crevice  of  8  Inchca  at  the  depth  of  472 ^j  feet. 

lOS.   UiUtm  Well.  (254) 
1862. 
Tarr  Farm,  Oil  Creek.    Authority, . 

Well  mouth  above  ocean  in  feet 1066 

? IBS  to  1D5  =  871 

lirtS.B 30  "  225  =  841 

? 100  "  326  =  741 

adS.S .'  25  "  850  =  716 

9 130  "  480  =  586 

M  8.  8 pebble  and  sand.  30  "  lilO  =  S-W 

Wet  bole.    Not  cased. 

Best  production  300  barrels  per  day.    Orccn  oil.    Gravity  47'^. 
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100.  Lynn  WtU.  No.  2.  (256) 

November,  IMT. 

Lease  No.  103,  Tair  Farm,  Oil  Creek.    Authority,  J.  H.  Dilka. 
Well  mouth  above  ocean  in  Teet Viil 

9 100    to    100    =1131 

IstB.S 80    "    180    =1051 

? 240    ■'    420    =    811 

3dS.8 30    ■■    ^40    =    7»1 

? 00     '■    530    —    701 

3d8.8 _    32    ■'    562    =    669 

? 73     ■'    637    —    604 

4Uia,  B pebble  and  saDd.  42    "    OTD    =    552 

Wet  hole.    Cased  at  60T.    Pumped  7'  from  boitom. 

Best  produclion  60  barrels  per  day.     Gas  sufficient  to  Are   8  boilers. 
Green  oil.     Gravity  47=. 

This  well  was  lorpedocd  at  64B'  and  664'.     The  prodiictiou  berore  was 
to  barrels,  aRerwarda  40  barrels. 


110.  Bterling  WeU.  (373) 


On  Tar  Farm,  Oil  Creek  above  Ruuseville.    Autliority,  Ambrose  Jolm 

Well  mouth  above  ocean  ia  feet 1052 

9 105    to  105    =    857 

1st  S.  S 30    "    225    =    827 


2d  S.  S. . 


..sand  and  pebble. 


Wet  bole.     Cased  at  320'.     Pumped  1'  from  bottom. 
Best  pruduc'.ion  200  barrels  per  day.    Green  oil.    Gravity  44'^.    Uus 
suffldent  to  flre  3  boilers.     Hud  vein  at  465'. 

111.  BgronMitfkell  Wtll,  No.  1.  (857j 

Nov^mbiT,  11^68. 

Lease  No.  358,  Blood  Farm,  Oil  Creek,  1^  miles  north  of  Rouseville. 
Authority,  S.  Hylaud. 
Well  mouth  above  ocean  in  feet 1308 
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3dS.8 pebble  and  Band.  40    to  735     =    5M 

? pocket.  8     "    758     =    551 

Wet  hole.    Caned  ai  685'. 

Best  producllnn  ]30  burrels  per  day.  Gaa  Hufficient  to  fire  1  boper. 
Green  Oil.    Gravltf  44°. 

This  well  WHS  doing  20  barrels  whea  a  torpedo  waa  exploded  in  it,  wbich 
had  a  damaging  effect,  reducing  tbe  production  to  8  barrels. 

113.  Ladtf  Suffolk  WeU.    (258) 

Jni:e.  1868. 

Lease  No.  340.  Blood  Farm,  Oil  Creek,  1}  miles  north  of  Rousevllle. 
Authority,  A.  B.  Hudge. 

Well  mouth  abore  ocean  In  feet 1334 

? 483    to   4«5     =  869 

iBtaS 40     "  605     =  829 

? 105     "  fllO     =  734 

M8.8 S8     "  639    =  698 

?. 61     "  687    =  637 

SdaS ■•grayrock."         25     '•  738    =  CIS 

? 24    "  746    =  588 

4th8.  8 pebble  and  sand.          87    "  783    =  551 

Wet  hole.    Cased  at  706'.    Pumped  7'  t>om  bottom. 

Best  production  85  barrels  per  dny.  Gas  anfflcient  to  Are  2  boilers. 
Green  oil.    Gravity  45°. 

113.  ^laa  Well.  (259) 

Lease  No.  18,  Bynd  Fann,  Oil  Creek,  1  mile  north  of  Rouseville.  Au- 
thority, George  K.  Anderson. 

Well  mouth  above  ocean  in  feet 1043 

7 190    to    190    =  858 

l8tB.8 28    "    219    =  825 

7 114    ■•    332    =  711 

2d8.-8 18    "    330    —  BBS 

? 115    "    46.>    =  578 

Sd8.S 83    "    497    =  546 

? pocket.          14    "    Sll    =  533 

114.  Paeifie  Well,  No.  1.     (260) 

January.  1861 

Lease  No.  17.  Rynd  Farm.  Oil  Creek,  1  mile  north  of  Rouaeville.     Au- 
thority, Hendricbson  and  Walker. 
Well  mouth  above  ocean  in  feet 1045 

9 195    to    195    =    850 
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Ign.l                                                      ^*0«>  lC"6rll. 

lBtS.8 2B    to    220    =    326 


? pocket.  7    "    615     =    C30 

Wet  hd'.e.    Nni  cased.    Seed  bag  at  460'. 

Best  prodaction  13  biirrels  per  day.  Gas  sttfflcieat  to  flre  1  boiler. 
Green  oil,     Gravily  45°. 

On  Ibe  Blood  and  Rynd  Farms  there  is  it  gray  S.  S.  lying  immediately 
over  llie  third  rocli.  Most  operalore  Ihiuk  that  this  gray  sand  is  an  oil  pro- 
ducing rock. 

115.    WM  No.  28.   (2fll) 
Angiut,  I8S7. 

Rynd  Farm,  Oil  Creek,  1  mile  nortb  ot Rouseville.    Authority,  Supt.  of 
of  Rynd  Form. 
Well  mouth  above  ocean  In  feet 1043 

? 188    to    IfW    =    835 

lstS.8 23     ■•    211    =    882 

9 117     "    828    =    715 

3d8.B 26    "    354    =    089 

? 121     "    475    =    668 

3d9.  8 pebble  aud  sand.         88    "    508    =    640 

? ; pocket.  10    "    513    =    580 

Wet  hole.    Not  cased.    Beed-bag  at  IBC. 

Best  production  10  barrels  per  day.    Green  oil.    Gravity  40°. 

There  never  was  an  instance  oa  this  form  of  one  well  ini«rrering  with 
another.  All  the  wells  producing  to-day  are  pumping  oil  only.  No  ad- 
vantage is  gained  in  the  amount  of  gas  by  the  use  of  casing,  and  casing  is 
not  much  used  on  the  farm.     [Murch  3d,  1800]. 

n«.  Keir  Wai,  2fo.  1.  (268) 

1883. 

Rynd  Farm,  Oil  Creek,  1  mile  north  of  Rouseville.    Authority,- 
Well  mouth  above  ocean  in  feet 1040 

? 191    to    181    =    84» 

1818.8 38    ■■    214    =    826 


MS.  8 pebble  and  sand.  80     "    508    =    588 

Wet  hole. 

Best  production  250  barrels  per  day.     Green  oil.     Gravity  45°. 

This  well  flowed  while  being  drilled,  from  Ibe  8d  rock,  or  at  357'.    We 
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tubed  in  this  land  and  the  well  yielded  330  barrels  per  day  Jbr  some  lime, 
but  we  spoiled  it  by  abatiing  off  the  flr)w  by  a  stop  cock  i  well  wu  afteT- 
WATds  put  deeper,  but  no  increase  of  oil. 

117.    Emori/ WM.  No  1.    (263) 
Jan  Qary,  lSt&. 

A.  Buchanao  Farm,  on  Cherry  Bun,  ^  mile  above  RouseTille.     An- 
thority,  A.  A.  Emory. 
Well  moulb  above  oceau  in  feet 1056 

? ai3    to  Zn    =    844 

lflt8.B 37     "    249     =     801 


9 Ill     "   49S    =    5M 

8d  8.  8 pebble  and  sHnd.  84    "    530    =    53« 

? pocket  18    '■   .M3    =    513 

Wet  hole.    Not  cased.    Seed-bag  at  800'. 

Beat  production  28  barrelH  per  day.  Half  enough  gas  to  flre  a  boiler. 
Green  oil.    Gravity  430.    Mud  vein  at  5K'.'. 

Very  near  this  well  a  welt  was  put  down  which  had  to  be  abandoned 
wbtle  drilling  in  the  2d  S.  S.,  but  it  was  pumped  for  an  experiment  and 
produced  900  barrels  of  dark  oil. 

118.   FeHJVo.  13.  (264) 
December,  INeu. 

Farm  of  TTnion  Petroleum  Co.  of  New  York,  Cherry  Run,  j  of  a  mile 
above  Rouseville.    Authority,  E.  W.  Hinda,  Supt. 

Well  mouth  aboveocean  in  feet 1066 

? 221    to   221    =881 

l8tS.a G7    "    288    =    706 

? 86    ■■    874    =    712 

ad8.S 26    "    400    =    686 

? 120     '■    520     —    5M 

8d8,8 pebble  and  sBod.  31     "    551     ^    53S 

Wet  hole.    Not  cased .    Seed  bag  at  380'. 

Qrecn  oil.  Gravity  46^^.  The  well  is  now  averaging  3  barrels  per  day 
[March  3,  1869]. 

119.  Welt  No.  6.  (265) 


Farm  of  TTnion  Petroleum  Co.  of  New  York,  Cherry  Run,  J  of  a  n 
above  Rouseville.    Authority,  E.  W.  Hinds,  Supt. 
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Well  month  above  ocean  in  reel 1086 

?. 218  to   218  =  888 

lBt8.B 67  "    285  =  801 

f 85  "370  =  716 

8dS.8 33  "402  —  684 

? 118  "520  T^  566 

3d3.  S pebble  and  sand.  41  '■    &61  =  525 

? pocket.  88  '■   580  =  406 

Wet  hole.    Not  cased.    Seed  bag  at  375'. 

Green  oil.    Gravity  W. 

120.   ifuaton  WeU.    (267) 
October,  I86S. 

Lease  No.  1,  Curtln  Oil  Co.'s  tract,  on  Cherry  Run,  1  mile  above  Kouse- 

Tille.    AuUiority, . 

Wei]  month  above  ocean  in  feet 1108 

9 240    to    240    =    863 

IstaS 32    •'    272    =    881 


Sd8.8 pebble  and  SHnd.  34    "    574    =    520 

? pocket.         20    "    504    =    600 

Wet  hole.    Not  cased.    8eed  hag  at  410'.    Pumped  30'  from  bottom. 
Best  production  12ft  barrels  per  day.    Qaa  sufficient  to  fire  1  boiler. 

Green  oil.    Gravity  46^. 
This  well  is  near  the  celebrated  Reed  Well,  and  one  record  will  answer 

Ibrboth. 

131.   Champion  WeU,  Ko.  2.  (368) 
FebrDBry,  186S. 

Buchanan  Farm,  Rouscville.     Authority,  Superintendent  of  Itouseville 
Oil  Co. 
Well  mouth  above  ocean  in  feet 1047 

9 200    to   200    =    847 

lst8.S 33    "    233    =    814 

9 117    '•    350    =    687 

2d8.8 25     "    873    =    673 

? 115    '■    400    =    657 

8d8.S 15    "    605    =    642 

? pocket.  16    •'    620    =    527 

Wet  hole.    Not  caaed.    Seed  bag  at  300'. 

Best  prwiuction  100  barrels  per  day.    Oas  sufficient  to  fire  3  boikrs. 

This  well  only  produced  for  two  days ;  slopped  short  off.    Think  it 

FBOC.  AHER.  FBI  LOS.  BOG.  XVI.  80.  3i 
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pumped  what  oil  it  did  from  the  3d  Baad.     Think  it  beat  not  to  drill  tliroagh 
the  3d  sand,  less  liliely  to  get  salt  water. 

122.  Elixabelh  Well.   (369) 

Clapp  Frtrm,  Oil  Creek,  between  Rouseviile  and  Oil  City,    Authority  ? 

Well  mouth  above  ocean  in  feet 1005 

? 200    to   200    =    805 

IstS.S 20    "    220    =    785 

? 140    "    3iO    =    845 

3dS.S 15     "    875    =    630 


? pocket.        110    "    800    =    40S 

Wet  liole.    Cased  at  373'. 

Best  production  100  barruls  per  day.    Green  oil. 

The  wull  is  now  being  pumjved  from  Ihe  3d  S.  S. ;  in  pumping  a  large 
amount  of  water  with  a  little  oil,  perhaps  0  barrels  on  an  average  [March 
4,  1809]. 


V.   WtUii  along  the  AlUgheng  Rietrfrom  Oil  Oity  to  Weil  Hiekort/. 


123.  8w€rly  and  Gardner  WtU.  <2T0j 


Lease  No,  11,  Siverty  Farra,  Allegheny  Biver  IJ  mites  above  Oil  City. 
Authority,  J.  W.  Gardner,  Supt. 
Well  mouth  above  ocean  in  feet 1019 

? 260    to   260    =    763 

lBtS.8 20    "    280    =    733 

? 110    "    890    =    623 

2d8.8 20    "    410    ^    003 

? 80    ■'    490    =    523 

BdS.  S pebble  and  sand,  31     ■■    521    =    491 

? pocket.  19    "    640    =    473 

Wei  hole.     Cased  at  400'. 

Beat  production —.   Half  enough  gas  to  ftre  a  boiler.    Qreen  oil.  Gravity 
46°. 

Tliia  well  is  a  fair  type  of  15  wells  oo  the  Sircrly  farm,  which  altogether 
produced  40  barrels  per  day.    They  are  pumped  by  heads. 


,  Google 


124.  Loirell  Well   (271) 
March,  WOT. 

Howard  Oil  AKU)cifltion  lease,  Alcorn  Farm,  Allegheny  River.  3  miles 
above  Uil  City.     Auttiority,  L.  Lowell. 
Well  mouth  nbove  ocean  in  feet 1016 

9 ^ 878    to    278    —    738 

IstaS 8    "    286    =    730 

?  , . ; 70     '■     356    =    660 

adS.8 9    "    365    —    051 

? 20     "     304     =    622 

8d3.8 21     "    415    =    601 

? 81    ■■    46fl    =    S20 

4thS.8 abelly.  34    "    630    =    486 

? pocket.         20    "    550    =    466 

Wet  lioie.     Csaed  al  100'. 

Best  production  6  liarrelB  per  day.  Half  enough  gas  to  fire  a  boiler. 
Green  oil.    Gravity  42^. 

Tlie  wells  on  llie  river  in  this  locality  do  not  afford  much  gas. 

Torpedoes  have  been  tried  in  some  wella  above  Oil  City  wiih  no  advan- 
tage. 

125.    Yandtrgrifl  WeU,  Ifo.  1.  (273) 
AugUBt.  1868. 

On  10  acre  tract,  by  H.  MoCHntock  Farm,  on  Allegheny  R^ver,  about  3 
miles  below  Oleopolls.    Atitliority,  J.  J.  Vandergrift, 
Well  moutb  above  ocean  in  Teet 1030 

? 197    U>   197    —    843 

IslS-S : 30     "    217    =    823 

? 74    "    391    =    748 

2dS.8 80    "    331     =    718 

? 20     "    841     =    608 

SdS.S pebble.  18    "    359    ^    680 

? pocket.  11     "    370    =    609 

Wet  hole.     Beetl-bn^.^ed  on  lulling  at  120'. 

Best  pmduciion  1  barrel  per  day.  Green  oil.  Gmvity  40^.  Half 
enough  gas  lo  fire  a  boiler. 

This  well  ia  In  tlie  vicinlly  of  a  number  of  wells,  all  of  which  arc  pump- 
ing oil  from  tbe  2<1  sand.  Tlie  oil  is  of  lighter  color,  but  heavier  gravity, 
than  the  Oil  Oreck  oil.  Some  of  these  wells  have  been  pumping/  for  six 
years  [March  5,  1869]. 

126.  Maddfn  WeU.   (378) 

On  Anderson  Petroleum  Co.'s  Farm,  Allegheny  niver,  J  mile  below 

the  mouth  ofPilbole  Creek.     Autliorily. . 

Well  mouth  above  ocean  in  feet 1033 
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l8t8.S 44     -     S04    =     828 

?. 83    "    287    =    745 

3d8.8 : sand  BDd  pebble.  18    ■'    305    =    T2T 

?. ..pocket.  4    "    809    =    728 

Wet  liole.    Seed-hftg  at  170', 

Best  production  00  barrels  per  day.    Araber  i)il.   .Gravity  420. 

It  IB  EMid  that  the  3d  saod  lias  not  beea  found  in  Uub  localitj,  Ihuugh 
wells  have  been  drilled  600'  and  800'  deep. 

127.  Smith  and  Sehriitl  Wtll  (2»9) 


Hussey  and  McBride  Farm,  Henry's  Bend,  Allegbenj  River.  Autbor- 

ity, . 

Well  moutUiibove  ocean  in  feet 1027 

? 149    to    149  =    878 

latS.a 22     "    171  =    856 

? 82     "     233  =     704 

8d6.S 10    "    243  =    784 

RedBlate 11     "    254  =    773 

3dS.S la    "    286  =    761 

? pockel.  8    "    260  =    758 

Wet  hole.     Cftaed  at  150'. 

Best  production  8  barrels  per  day.    Amber  oil.    Oravity  42*^. 

Another  vv\l  on  the  aide  liill  100'  above  this  well  went  tbrongb  3d  8.  8. 
at  873'.    This  well  is  about  10'  above  aurface  of  river. 

128    Sunkr,  Sebtrt  and  CarU  Wttl.  (806) 

Ilunter  Run,  }  mile  from  Allegheny  River,  oppostie  Ttoncsta,  Foreet 
Co.    Authority,  John  F.  Caril, 
Well  mouth  above  ocean  In  feet 1093 

? 160    to  160    =    932' 

lBt8.8 8    ■•    168    =    034 


4tbS.8 ..coarse  pebble  in  red  mud. 

? 

Wet  hole.    Some  oil  and  gas. 


90 
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189.    Samillon  WM.     (200) 
September,  IMP. 

Hickory  Farm  Oil  Co.,  Allegheny  River  at  the  moulta  of  West  Hickory 

Creek,  Forest  Co.    Autbority, . 

WellinoDth  above  ocean  in  feet 1100 

f 100    to  109    =1000 

iBtaS 25     '■    125    =    975 

9 85     "    160    =    940 

2d8.  S not  through.  BJ  "    166^  =  BSSJ 

Wet  hole.     Not  cased,     Seed-bag  at  104'. 

Best  production  60  barrels  per  day.    Oreen  oil.     Qravity  83°. 

This  well,  like  most  others  on  this  and  adjoining  farms,  pumps  a  large 
amount  of  water,  whlcb  is  supposed  to  come  into  the  well  witii  the  oil. 
NDTcmbpr5,  1869,  it  was  pumping  6  to  10  barrels  of  heavy  oil  with  100 
to  800  barrels  of  water. 

VI.     WeUt  at  Enterprue  in  Wamn  Cmnty. 


180.  Bentdiet  EttaU  Wall,  No.  1.  (167) 
Bummer  or  18SS. 

Benedict  Estate  Farm,  Enterprise,  Warren  Co.     Authority, . 

Well  mouth  above  ocean  in  feet 128S 

? 192    to  193    =1048 

IstS.S. 60    "    243    =    993 


4thS.8 6  "  448  =  787 

? 14  "  462  =  778 

.StbSS pebble,          15  ■'  477  =  758 

9 pocket.          10  "  487  =  748 

Wet  hole.     Cased  at  842',    Pumped  10'  from  bottom. 

Beat  production  8  barrels  per  day.    Half  enough  gas  to  fire  1  boiler. 
Oreen  oil.    Gravity  47°. 


181.  XeEinnty  Will,  Ifo.  1.  (170) 


Lease  No.  0,  Benedict  Estate  Farm,  Enterprise,  Warren  Connty.    Au- 
thority. C.  B.  McKinney. 
Well  mouth  above  ocean  in  feet 1222 
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? ee^mated. 

Iflt  S.  a 

? 

2dS.S 


4tli8.  S pebble.  16    "    «fl    =    766 

?. pocket.  18    *■    474    ^    748 

Wet  hole.    Cased  at  S38'. 

Best  production  180  barrels  per  day.  Gas  sufflcieat  lo  Are  2  boilers. 
Green  .lil.    OraTity  45^. 

Tlie  4tli  S.  8.  is  Ihe  oil  bearing  rock.  The  2d  8.  8.  ConUins  large  veins 
of  salt  water.  Tiie  well  lins  been  run  one  montli  and  is  as  gcM>d  as  ever  on 
an  avurage. 

132.    MtKinneg  Well,  No.  S.  (171) 

August,  18«8. 

Lease  17,  Benedict  Estate,  Enterprise,  Warren  County.     Authority,  C. 
B.  McKinoey. 
Well  mouUi  above  ocean  in  feet 1223 

? .estiroeled.        198    to    196    ^1029 

lst8.  S 60    "     256    =    9e» 

?. 68    "    314    =    911 

2d9.8..... pebble.  14    "    328    =    891 

7. 86    ■•    414    =    811 

3dB.S 30    ••    434    =    791 

? 10     "    444    =    781 

4th8.8 pebble.  31     "    ^    =    760 

?. pocket  17    "    482    =    743 

Wei  hole.    Cosed  at  335'.    Pumped  0'  from  bottom. 

Best  produclion  80  barrels  per  day.  Gas  sufficient  to  Are  one  boiler. 
Green  oil.    Gravity  45°. 

A  torpedo  improves  the  well.  2d  8.  8.  contains  salt  water.  4iU  8.  8. 
is  oil  producing. 

VII.    Welti  at  Church  Bun  and  in  it»  Vicinity,  in  Crawford  Coanlg. 


133.    Eureka  Well.  (202) 

November  1865. 

On  land  of  Atlantic  and  Great  Western  Petroleum  Co.,  on  Church  Run, 
one  and  a-half  miles  north-east  of  Tltusvliie,  Crawford  County.   Authority, 
U.  8.  Rogers,  Superintendent. 
Well  mouth  above  ocean  in  feet 1S27 
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9  280    to   230    =  1097 


Iflt  S.  S. . 


8d8.  8 very  coftree  with  pebbles.         70    "    574    =    753 

? .-..pocket.  10    "    584    =    743 

Wet  hole.     Cased  at  350'.    Pumped  15'  from  bottom. 

Beat  productlun  175  barrels  per  day.  Gaa  sulflcieot  to  fire  3  boilers. 
Oreeo  uil.  Hud  veins  are  fouod  in  someofilie  wells  oa  the  higher  grouud, 
but  were  nire  in  the  Eurelu  well. 

This  welt  from  the  long  time  that  it  has  been  pumpiog  can  be  considered 
to  be  one  of  the  most  remarkable  in  this  region,  having  boun  one  of  the 
first  drilled  on  Church  Run.  It  now  averages  140  barrels  per  week  [Feb- 
ruary. 1860]. 

When  first  started  it  produced  about  5S  barrels  per  day.  It  gradually 
ran  down  until  in  May  ( 1868),  it  was  producins  about  25  barrels  per  week. 

It  was  then  cleaned  out,  casing  and  sced-twg  beingdraWn,  and  torpedoed 
In  tiie  middle  of  the  third  sand.  Casing  was  tlien  put  in,  and  it  was  stjirted 
up,  and  for  some  days  produced  175  barrels  per  day.  Kefeiriug  to  the 
books,  I  And  that  in  one  week  it  pumped  910  barrels  of  the  best,  clear 
Church  Ituu  oil. 

We  find  tliat  a  torpedo,  every  six  weeks,  is  required  to  be  exploded  in 
the  middle  of  the  third  sand,  to  open  up  and  clean  the  rock.  Tliere  is  still 
sufficient  gas  to  run  the  engine  [February,  1800]. 

The  company  are  now  pumping  their  eleventh  well.  Out  of  tliis  nam' 
ber  but  .wo  have  proved  failures. 

134.  Niagara  WtU.  m.  1.  (301) 
Maj-.  1807. 

On  three  acre  traci,  formerly  Cadwallader  and  Horse  at  Clinrch  Run, 

Crawford  Co.    Authority, . 

Well  mouth  above  ocean  In  feet 1312 

? 218    to    218     =1094 

lBtS.B 40    '•    258    ^1054 

? 200     '•     468    =    854 

2d8.8 15    "    473    =    830 

t 16    "    489    =    828 

3dB.  a pebble  and  sand.  65     "    554    =    758 

? pocket.  9    "    663    =    740 

Wet  hole.     Cased  at  300'.    Pumped  13'  from  bottom. 
Best  production  25  barrels  per  day,    Qae  sufficient  to  flre  1  boiler. 
Green  oil.    Gravity  45°. 
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135.  "Ike"  W»ei  WtU.  (204) 

JaDUftrr,  ISST. 

On  tract  of  Williams,  SeveriLace  and  Co.,  dd  Church  Run,  one  and  « 
quarter  mile  north-east  nfTituavtlle,  Crawford  Co.    Authority,  h.  H.Ser- 
erance,  Treaa. 
Weil  mouth  above  ocean  Id  feet 18M 

9 398    to   2flB    =1096 

)slB.B 80    "    3SB    =  i06« 

? 809    "    637    =    857 

2d3.8 15     "    553    =    Ui 

? 19    "    571    =    883 

8d8.S l>ebble.  66    "    637    =    757 

? poclieL  8     "    646    =    748 

Wet  hole.     Cased  at  400'.    Pumped  3^'  from  bottom. 

Best  production  13  barrels  per  day.  Oil  greeo.  Gravity  47'^.  Gas  »ut- 
Bcient  to  fire  1  boiler. 

Well  is  DOW  [February  12tfa,  1869]  pumping  on  an  average  6  barrels  per 
day.  Are  only  running  it  in  ttie  day,  making  but  13  hours  pumping.  Witb 
torpedoes,  has  pumped  10  barrels  per  day. 

136.  Humphrey  WsU,  So.  3.  (305) 
December,  IMS, 

On  Atlantic  and  Great  Western  Petroleum  Co. 'a  tract  on  Chnr«h  Run, 
one  and  one-halfmiles  north-east  of  Titusville,  Crawford  Co.  Aulhoritj,  — . 
Well  mouth  above  ocean  in  feet  1435 

? 830    to    330    =1095 

lst8.8 60    "    890    =1085 

? 175    "    665    =    860 

3d8.8 26    "    690    =    885 

9 30    "    610    =    815 

3d8.8 sand  and  pebble.  63    "    673    =    758 

? pocket  3    "    675    =    750 

Wet  hole.    Cased  at  404'.    Pumped  14'  from  bottom. 

Best  production,  300  barrels  per  day.  Green  oil.  Gravity  45<3.  Gas 
sufflclent  to  fire  3  boilers. 

This  well  is  now  [February  9th,  1839]. pumping  65  barrels  per  day. 

137.    Trtka  Well,  No.  1.  (306) 
ADsuEt.  isas. 
On  the  Weed  Farm.  Church  Run.  I{  miles  north-east  of  Titusville, 
Crawford  Co.    Authority,  Chester  Morse. 

Well  mouth  above  ocean  in  feet 1454 

9 865    to   865    =  lOW 
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Iit8.8 68    U)    428    =  lOSfl 

?  including  8d  8.  B 213    "    640    =    814 

8d8,  8 Band  and  pebble.         60    "    700    =    754 

Wetliole.    Cased  at  865'. 

Beat  production  70  b&rrelB  per  day.    Oas  safflcient  to  Are  2^  bollen. 

Green  oil.    Qrarlty  4ao. 

188.  Sing  Will.   (311) 

lau. 

On  Wataon  Flats,  i  mile  aouth  of  TiluBville,  Crawfotd  Co.  Authority, . 

'Veil  month  above  ocean  in  feet 1166 

? 170    to   170    =    988 


Sd8.S 85'   "    415    =    753 

Wet  hole.    Oaiei^at  ISO'.    Pumped  10'  tram  bottom. 
Beat  production  10  barrels  per  day.     Green  oil.    Gravity  440.    One 
half  enough  gas  to  fire  a  boiler. 

Tbi«  well  has  been  pumped  nearly  all  the  time  since  it  was  struck,  while 
in  the  immediate  vicinity  many  have  been  abandoned  and  left  without  any 
seed-bag.  It  is  the  opinion  of  many,  that  if  three-fourths  of  the  boles  on 
the  Oat  were  seed  bagged  the  other  fourth  would  be  paying  wolla  at  the 
present  time  [about  Jan.,  18W]. 


YIII.  Miteatantou»  WetU. 


ISO.  MaJ<n-  Wall.  (370) 
Summer  of  18ff7. 

On  UajoT  Farm,  section  161S,   Sparta  Township,  ^  miles  8.  E.  of 
Spartansburg,  Crawford  Co.     Authority,  Wm.  Johns. 
Well  modth  above  ocean  in  feet. 1600 

? 305    to   805    =1395 

l8tB.8 16    "    380    =1880 

? 240    "    460    =1140 

Sd9.8 white,  coaree.         36    "    485    =1116 

? 260    "    746    =    866 

Wet  hole.    Seed-bagged  on  tubing  at  810'.    Oas  sufQcient  to  fire  16 
boilers.    No  oil 

This  well  wae  test«d  by  pumping  it  for  one  day,  when  it  gave  signs  of 
flowing.    The  second  day  the  rods  and  valves  were  drawn,  when  it  com- 
menced flowing  gas  and  water  at  the  rate  of  about  100  barrels  per  day,  and 
continued  thus  for  six  months.    The  tubing  was  then  drawn  to  explode  a 
PROO.  ^lau.  phuob.  boo.  xti.  09.  Sj 
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torpedo.  It  wu  aftennrds  tubed,  uid  flowed  water  tor  9  months,  whea 
the  Med-bag  burst.  Since  then  nothing  he*  been  done  to  It.  At  one  Hme 
the  wat«T  flowed  oatalde  oT  the  tabing,  and  was  thrown  15  feet  high. 

140.     WeUNo.ns.    (801) 

Triumph  CHI  Company,  Triumph,  Warren  Co.,  S  miies  loath-weM  of 
Tldloute.     Authority,  Superintendent  of  Farm. 
Well  month  abore  ocean  In  feet 1B8G 

? 224    to  SM    =1481 

lBt8.S 28     "252    =1433 

? 206    "    457    =.1228 

8dB.8 18    "    475    =121* 

? 85     "   660    =  112S 

8dS.8 22    "    682    =  11« 

? ISO    "   708    =    UBI 

4th8.8 ootthroughtt.  40    -   742    =    »<3 

No  well  on  thli  turn  )u>  drilled  through  the  4th  sand  though  loine  bare 
gone  ec  Into  it.  No  oil  ia  obttOned  below  10  to  30  feet  fh>m  the  top  ctf  the 
rock.    At  the  present  time  this  well  is  being  drilled  deeper  into  the  sand. 

Host  of  the  well!  in  Dennis  Run  use  gas  pumps.     [Nor.  4th,  18W.] 

141.  Joe»lsn  Will,  No.  1.     (^Stt) 
April  14,  isaa. 

Located  on  leaae  No.  1,  plot  7,  section  C  of  the  Joceljm  Oil  lands  (oU 
Qreen  Farm),  4^  milee  south-east  of  PleasantrlUe,  and  8  miles  soath  of 
NeUllown,  Forest  Co.    Authority,  A.  U.  Jocelyn,  Vice -President. 
Well  month  above  ocean  in  feet .*. IStH 

? 112    to   113    =1485 

lstHt.8.8 W    '■    162    =  14» 

7 160     "    812     =1285 

3dHt.8.B 26    "    837    =  I3W 

7 348     "    680    =1017 

lBt011B.S 78    '•    668    =    9» 

7 87     "    685    =    1112 

M8.S 86     "    710    =    88: 

9 70     "    780    =    SIT 

3dB.8 46    ■'    835    =    ra 

7 17     ■•    843    =    7B6 

4tliBxlma8 whiiepebble.  16     "    867    =    740 

9 148    "1000    =    50D 

Wet  hole.      Not  cased.    Pumped  at  SOOf  ftom  top. 
Best  production  1  barrel  per  day.    Liitle  gas.    Bladt  tiL    OraTiQ'  4V> 
and  470.    Mud  Tein  TOO' to  798'. 
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"Owlag  toacddeot,  losing  tools  la  thta  well,  sod  flailing  for  them  Bevenl 
weeks  in  a  SIS'  mail  vein  at  top  of  the  pebble  rock,  the  well  was  spoiled. 
She  was  anerwsrds  drilled  to  1000'  as  an  experiment,  to  ascertain  the  fuUeat 
extent  of  Oeologj,  but  found  nothing  of  Imponaoce  below  8S7',  and  the 
tall  regular  oil-bearing  rocks  ending  at  85?'.  It  Is  mf  opinion,  adercarefbl 
study  and  practical  knowledge,  thnt  this  land  is  equal  to  tbe  tiest  oil  terri- 
tory, and  with  furiher  derelotiments  will  prore  on  extended  oil  fleld.  This 
geology  differs  from  all  below  on  Stewart's  Run." 

Tbe  foregoing  records  are  published  to  secure  them  against  accidental 
loss  by  fire  or  otberwlae,  and  to  place  them  lu  a  convenient  form  for  refer- 
ence. Many  of  them  are  imperiect,  and  some,  without  doubt,  do  not  cor- 
rectly represent  the  stratiQcation  nf  the  rocks  drilled  through  ;  still  they 
are  of  great  value,  and  when  tbe  whole  series  is  completed  there  will  be  a 
sufflcient  nnmber  of  approximately  reliable  ones  to  exhibit  in  a  very  satis- 
fociory  manner  the  general  nndergronad  Btrnctare  to  any  one  who  ni]l 
take  tbe  trouble  to  study  tt  out-  Their  value  will  be  more  apparent  years 
hence  than  It  is  now,  when  the  old  districts  are  again  worked  over,  as 
they  undoabtedly  will  be,  and  the  early  records  are  not  otherwise  to  be  ob- 
talned.  During  tbe  first  development  of  a  district,  when  scores  of  wells  are 
Id  operation,  almost  every  well  owner  or  employd  has  a  knowledge  of  tbe 
rocks  sufficient  for  all  practical  purposes;  but  when  the  district  hssl>ecome 
partially  exhausted,  and  the  original  operators  have  moved  forward  to 
other  fields,  leaving  new  men  t>ehind  who  know  very  little  of  the  history' 
of  the  wella,  then  these  printed  recordswlllbesoughtafler  and  appreciated. 

If  this  plan  of  preserving  records  had  been  adopted  when  oil  was  first 
discovered  and  followed  up  to  tbe  present  lime  what  a  vast  amount  of 
valuable  material  would  now  be  accessible  to  all.  Thousands  of  fiilthfully 
kept  registers  have  been  made.  Some  were  merely  written  in  a  convenient 
place  on  the  derrick  or  engine  bouse  and  perished  with  tbe  well ;  some 
wore  kept  in  dally  hand-books  which  were  discarded  and  destroyed  as  they 
became  old  ;  many  have  been  consumed  by  fire,  that  Inevitable  visitant  of 
all  our  oil  towns  ;  and  others  are  now  stowed  away  among  tbe  oii  region 
relics  uf  tboee  who  have  left  the  country,  and  scattered  almost  to  the  four 
comers  of  the  earth.  Scarcely  one  in  a  hundred  of  them  can  now  be  found. 

Those  who  have  well  records  in  their  possession  can  now  have  ihem 
published  and  preserved  with  tbe  papers  of  the  survey  by  mailing  them  to 
the  headquarters  of  tbe  Oil  District  at  Pleasantvilte.  Pennsylvania.  They 
will  be  printed  in  pamphlet  form  from  time  to  time  ss  they  accumulate  in 
•offldent  numbers,  for  f^ee  distribution  to  those  who  have  contribnted  them. 

In  examining  these  records  it  will  be  observed  that  the  first  column  of 
figures  gives  the  thickness  of  each  sand-rock  or  interval ;  tbe  second,  the 
depth  from  tbe  surface  to  both  tbe  top  and  bottom  of  each  sand  rock  or  in- 
terval ;  and  tbe  third,  the  elevation  above  ocean  (where  it  Is  known),  so 
that  it  can  be  seen  at  a  glance,  without  any  calcalaUon,  jnst  what  the  thick, 
neaa  of  each  formation  Is,  how  far  It  lies  below  tbe  surface,  and  how  high 
above  the  ocean.  This  form  of  keephig  records  if  universally  adopted  will 
he  (bund  to  greatly  fadlilate  their  comparison  and  stody- 
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On  Cmtru  of  AggrtgaUon  atUl  Diuociation. 
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{Bead  before  the  American  Phiiatophital  Sontty.  Jan.  S,  and  F6b.  %,  1B77.) 

I.  Ethereal  Influence*  in  tAg  8elar  Sgilem. 

Tbe  relocUj  of  rotation  variea  ae  the  square  root  of  the  t-e1octt7  of 
grsriiatiDg  fall.  Therefore,  if  the  velocity  of  planetary  revolution  ( y  ^) 
at  Sun's  equatorial  surface  be  taken  to  represent  the  Telocity  of  ethereal 
rolaliun  at  the  same  polni,  the  present  tetbereal  almoepheric  limit,  at  wliidi 
the  equatorial  velocity  uf  rotation  would  be  equal  to  that  of  the  sthcreal 
undulations  which  drive  particles  towards  centres  of  inertia,  b  nearthe  outer 
limit  of  the  asteruidal  bell,  at  ( /Llght.Modiilua~=  688.3  eolar  radii  = 
8.204  Earth's  mean  vector-radii).  Tbe  mean  proportional  between 
Earth's  mean  distance  and  Satnrn's' secular  aphelion  Is  3.216 <1.) 

We  have  found  that  the  velocity  at  the  Ktherenl  atmo«;>heric  limit  (tbe 
velocity  of  light),  Is  the  limiting  mean  radial  velocity,  at  the  pcnnt  of 
equilibrium  between  the  velodty  of  complete  diuociation  (md  ili«  velocity 
of  Incipient  aggregation.  Tbe  limiting  langential  velocity,  at  the  point  of 
equilibrium  between  complete  aggregation  and  Incipient  disaociaiion,  it, 

therefore,!  ~  "f  tbe  velodty  of  light,  which  is  the  velocity  of  Kiheresl  ro- 
tation at  919.09  solar  radii.  Earth's  mean  distance  being  214.86 (8.) 

We  have  also  found}  that  Jupiter,  the  largest  extra-asteroldal,  and  Eartb. 
the  largest  tntra-asteroidal  planet,  are  connected  by  a  common  limiting  radial 
velocity,  the  Indicatlone  pointing  to  nucleal  or  rotating  influences  In  the 
oaaeof  Earth,  and  to  atmospheric  or  orbital  Influencea  In  the  case  of  Jupiter. 

Clrcular.orbital  velocity  varies  as  g\    The  relations  of  0  to  v'  H    (i)  and 
of  Earth's  iweition  to  the  unltof  solar  aggregation  (2),  lend  importance  to  the 

approsimate  equality  between  log.  (/ff )    =  .706444  and  log.  rad.  vee. 

(a   :  ©)=  .718287 (8.) 

Alexander  sbowedg  that  Jupiter  and  Saturn  are  so  related  as  to  auggeat 
a  possible  early  mutual  participation  In  a  common  nucleal  tie  men  /  as  if 
they  had  been  formed,  by  Interior  and  exterior  condensation,  fh>m  the  samt 
nebulous  belt.    I  have  shown|  that  the  atmospheric  radius  varies  as  tlie 

I  power  of  the  nncleal  radius.    Therefore,  if  M"  represeati  Jupiter's  pen- 
■"Fundamental  Propoeltlons  aC  Central  Foivt-."  (ante.  p.  S^.310)  VI. 
tn>.,  V. 

tIb.,V-VII.  niaBtrattons. 
ISmlttasonlui  Cootrlb.,  280,  p.  tS. 
I "  FandameDtal  Propoillloni,"  X. 
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tioD(8)  at  the  eztremity  of  a  oucleal  radiuB,  tbe  correapODding  atmmpheric 
rftdius  =  (A  h)'  =  H>,  of  which  the  logarithm  is  ,0459211.    The  log.  of 

>!   secular  perihelion  -<-  0  mean  radius  vector  is  .041286 (4.) 

.The  secular  perihetion  of  Venus  ia  near  the  atbereal  nudeal  limit  <1,  4). 

Log.  (/H;  =2  128839,  log.  $  sec  perihelloa  being  3.160680.  2.1506W 
—  3. 128333  =  .081348  =  log.  1.07488.  ?  secolar  aphelion  -*■  metui  r.  vec 
=  1.07638 (5.) 

These  approximations  polot  to  sthereal  Influences  on  the  principal  pianola, 
both  in  the  supra-  and  in  the  infra-asteroidal  belts,  and  to  early  special  nu- 
cleai  condensation  in  the  inner  belL  The  latter  indication  is  strengthened 
by  the  greater  density  of  the  Interior  planets,  by  the  many  harmonic  rela- 
tions which  are  based  on  Earth's  distance  as  a  primi.lve  unit,  and  by  Earth's 
poeilion  near  the  centre  of  the  infra-asteroidal  belt.  Mercury's  secular 
perihelion  (.20748)  +  Hara's  secular  aphelion  (1,73633)  —  2.03376  ;  2,03376 
-»- a  =  1,01688.    Earth's  present  aphelion  =1,01678 '6.) 

The  nucleal -atmospheric  relations  of  Earth  and  Jupiter  (3)  are  (brther 
shown  by  the  fact  that  a  nucleal  expansion  of  Sun  to  Earth's  secular  peri- 
helion (200.807  solar  radii)  would  inrolve  an  atmospheric  expansion  to 
(300.307}  =  1172).    Jupiter's  mean  aphelion  =  1166.61  sohu-  radii.  ...(7.) 

The  present  Light- Uodulus  (log.  H  -i-  Qr  =  6.675594)  ;  Earth's  acceler- 
ative  radius  (log.  2  ^*  =  4,905340)  :  :  Jupiter's  secular  aphelion  ilog.  = 
.741681)  :  Earth's  secular  aphelion  (log.  =.028463)..... (8.) 

Earth's  rotating,  relatively  to  its  orbital  velocity,  has  been  accelerated 
366.266  tlme«,  since  its  theoretical  nebnlar  rapture.  This  represents  the 
ratio  of  Earth's  nucleal -rupturing  to  Sun's  aggregating  radius  (2),  For  if 
we  let  p  ^^  superficial  radius  and  velocity  of  perfect  fluidity  in  the  ethereal, 
nnclens  (1),  p  y/2^=  radius  of  dissociating  velocity,  and  2  p*^  radius  of 
rapturing  vi*  viva.  Log.  (^  =  ®  secular  perihelion)  =  2.801605.  IiOg. 
(3/ -(-219.0894)  =  2.563791  =  log.  866.258 (9.) 

The  increased  acceleration  of  Jupiter's  angular  velocity,  relatively  to  its 
nocleal  companion  Earth,  is  such  as  would  be  doe  to  thedifferenceof  orbital 
velocities  at  the  outer  and  Inner  edges  of  the  Jovi-Telluric  l>elt.  Log.  Jf 
■ecular  aphelion  (.741881)  —  log.  ®  sec  perihelion  (T  .069640)  =  log. 
3.483'.    34  hours -!- 3.438  =  9  h.  61  m.  49  a (10.) 

Jupiter's  rotating,  relatively  to  iu  orbital  velocity,  has  been  accelerated  in 
the  ratio  of  its  mean  rupturing  radios  to  Bun's  aggregating  radius.  For  log. 
(p=V.  mean  perihelion)  =  3,029281 ;  log.  (2,,'  +  219,0894)  =  4.018866 
=  log.  10443.97  1  4833.68,?  dy.  -;-  10448.07  =  9  b.  57  m.  32  s.  See  (7}  SS) 
(48) (U.) 

Saturn's rotatiag,  relatively  to  Jopiter's  orbital  velodty,  has  been  acceler- 
ated in  the  ratio  of  Jupiter's  nucieal  rupturing  to  Sun's  aggregating  radius. 
For  log.  (  =  3/  sec.  per.)  =  3.021187  i  log.  (2,,'  -!-  319.0894)  =  4,032677 
=  iog.  10-61.88;   4882.686  dj.  -i- 10061.88=  lOh.  aOm.  8  s (IS.) 

Saturn's  rotating,  relatively  to  Its  orbital  velodty,  has  been  accelerated 
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Id  the  ntio  of  ita  Initial -rupturing  radius  to  Earth's  radius  or  rapture.  For 
log.  (p  =  t;  MC.  aph.)  =  8.346813  ;  log.  (2^»  -t-  800.307)  =  4.391B29  = 
log.  24656.36;  10759.33  dy.  -4-34638.36=  10  h.  14  m.  4  s {lai 

The  routing  velocity  of  Uars,  relatively  to  Its  orbital  velocity,  has  been 
accelerated  nearly  In  the  ratio  of  Ita  nncteal-rupturiag  radius  to  Elarth's 
eecolar  aphelion.  For  log.  (,p  :=  ^  sec.  per.)  =;  3.449773  ;  log.  <  ip*  -3- 
229.418)  =  2.889963  =  log.  691.77  ;  686.98  dy.  ■+■  691.77  =  33  b.  49  m. 
«8 (14.) 

The  rotating  velocity  of  Venus,  relatively  to  its  orUtal  velocity,  has  been 
accelerated  in  the  ratio  of  its  mean  rupturing  radios  to  Earth's  mean  peri- 
helion. Forlog.  ^  =  3.191493;  log.  (3,'  -t- 207.683)  =  3.846824  =  log. 
883.715;     834.7  dy.  -i- 33i.71B  =  38  h.  18  m.  86  b (15.) 

The  rotating  velocity  of  Mercury,  relatively  to  ita  orbital  velocity,  baa 
been  accelerated  In  the  ratio  of  Its  Initial -rupturing  radius  to  Bon's  aggte- 
gatlnit  radius.  For  log.  (  ^  =  g  sec  apb.)  =  1.990608  :  log.  (3^'  -:-  319- 
.0694)  =  1.841619  =  log.  87.433;  87.97dy.  -i-  87.422  =  24h.»m. 
8  s. (16.) 

Jupiter's  secular  aphelion  (5.5193)  is  a  mean  proportional  between  EarUi's 
mean  distance,  and  Neptune's  secular  aphelion  (80.4696).  See  also,  infra 
(27)  to  (30) (17.) 

The  secular  perihelion  of  Uranus,  orllslocus  of  nebnlar  rupture  (17.038), 
la  at  the  centre  of  the  supra-asteroidal  belt    For  Neptune's  secniar  aphe- 
lion (30.470)  +  Jupiter's  secular  perihelion  (4.886)  =  30.356 ;  8S.S56 -i-    * 
2  =  17.678 (18.) 

The  secular  perihelion  of  Uranus  Is  also  a  mean  proportional  between 
Saturn's  secular  aphelion  (10.348)  and  Neptune's  mean  aphelion  (30- 

.330) (19.) 

•  The  centres  of  the  outer  and  Inner  planetary  belts  are  so  related  that 
the  mean  diBiaQCeBofUraaua  (19.184)  and  Earth's  secular  perihelion  (.982), 
are  at  apses  of  a  m^or-axls  which  would  be  traversed  by  light  undulations 
in  the  time  of  planetary  revolution  at  Sun's  surface.  (1B.184  +  .932  =  80- 
.116;  688.8  X2;r-t- 214.86  =  20.128) (20.) 

The  major-axis  of  the  November  meteoric  orbit  la  also  nearly  equivalent 
to  the  major-axis  of  these  primeval  light  undulations.  For  the  meteoric 
period  =  83.28  yr.;  2  X  83.25*  =  20.08 (21.) 

When  Sun's  surface  of  dissociation  was  at  the  extremity  of  Earth's  mean 
radius  vector,  the  locus  of  cr.mplete  association,  or  the  vertex  of  the  stellar- 
solar  panbolold*,  was  at  Mercury's  present  perihelion  (.8187).  1  -t-  t  ^ 
.8184 (83.) 

The  orbital  velocity  varies  (3)  as  Ibe  one-fourth  power  of  the  gravItaUng 
velocity.  The  orbital  velocity  at  the  mean  aphelion  of  tbe  intra-aateroldal 
belt,  is  equivalent  to  the  mean  velocity  of  tbe  centripetal  gravitating  Im- 

•Ib.  X.  IlLustmtionB.  B;  an  iDadvertence  It  was  stated  that  there  are  nlna 
BbiclHBas  between  Neptune  and  ■  Centaurl.  There  were  nine  tn  my  orlglDal 
paraboloid  (Proo.  8.  P.  K..  BepVXi,  18T2|,  bat  If  tbe  vertex  Is  taken  at  tbe  local  oT 
cuiu pi cte  solar  BKETeBatloD  there  are  eighteen. 
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pnliea  bejond  the  Iwlt.    For  log.  (aec  aph.  <?  X  »oc-  »?*>■  c?)  =  ■21H87; 
log.  meao  apb.  (f*  —  .210944 (28.) 

The  mean  velodty  or  the  centripetal  graTltatiiig  Impolsea  In  the  prindpal 
DQcleal  belt  ts  equivalent  to  the  same  orbital  velocity.  Voi  log.  (sec  aph. 
Ij  Xmean  3()*  — .816863 

There  Is,  therefore,  an  equivalence  between  the  mean  exterior  and  the 
mean  nucleal  gravitating  impulses,  beyond  the  Tellnric  belt.    For  li 
<Bec  per.  tf  X  •ec  aph.  (^y  —  .B5fi866  ;  log.  (sec,  aph.  I;  x  mean  p 
a>*  — .855460. (21 

The  orbital  velocity  varies  aa  the  one-half  power  of  the  rotating  velocity. 
The  mean  orbital  velodty  due  to  nebular  action  in  the  Neptnno-Urauian 
bell,  is  equivalent  to  the  rotating  velodty  at  the  locus  of  nebular  rupture 
in  the  prindpal  nudeal  belt.  For  log.  (mean  per.  ^  X  mean  S)  '^ 
.«e»08»;  log.aec.  per.  Ji  —  .688982 (26.) 

The  initial  rupturing  position  of  the  centre  of  planetaiy  maaa  (IT)  is  de- 
termined by  the  mean  influence  of  the  Intra-asteroidal  centres  (6),  the 
anpra-asteroldal  centre  (18),  and  the  nebular  centre  of  planetary  Inertia 
(1;).  Forhtg.  (mean®  X  aec  per.  @  X  mean  I;)' —  .742886;  log.  see. 
per.  Ji  —.741881 (87.) 

The  same  position  is  also  a  mean  proportional  between  the  centre  of  the 
anpra-aateroidal  and  the  outer  limit  of  the  intra-asteroidal  belt.  For  log. 
(sec  per.  5  X  mc.  aph.  J)*  =  .748575 (28.) 

The  nebula- rupturing  position  of  the  centre  of  planetary  mass  is  at  the 
centre  of  the  initial  planetaiy  system.  For  sec  aph.  ^  (80.470)  —  aoe. 
aph.  ^  (30.679)  —  2  X  sec  per.  3/  (4.886) (26.) 

The  initial  position  of  mean  planetary  inertia  Is  determined  by  the  mean 
positions  of  the  mptuHng  lod  of  the  two  principal  two.plaset  belts.  For 
log.  (S  y  7l)i  —  .WK9»;  log.  mean  aph.  1;  —  1.000008 (80.) 

The  atmospheric  limit  (4)  of  the  infra -asteroldai  belt,  is  determined  by 
podtions  of  Son,  Jupiter,  and  Neptune.  For  log.  CjTxV*  -.-  0  r)  — 
8.429079;  log.  (sec.  aph- cT  *- ©  r)*  —  8.42B048 (31.) 

The  atmospheric  limit  of  the  initial  podtlon  of  the  lufra-asteroidal  cen- 
tre, la  determined  by  poeitioDs  of  San,  Jupiter,  and  Satttm.  For  log. 
(sec.  per.  ^I  X  »c  per.  Ij  *  -i-  0  r)  —  ai4T264 ;  log.  (sec.  aph.  ® -i- Q 
r)*—  8.147491 (82.) 

The  atmoepherlc  limit  of  the  Initial  tendency  to  Intkv-aateioidal  rupture, 
it  determined  by  positions  of  Sun,  Jupiter,  and  £anh.  For  log.  (m^n 
,  per.  3(  X  ©*  +  O*-)  —  3.6806B8;  log.  (sec.  aph.  JJ  +  0r)*  _ 
2.680615 (88.) 

The  atmospheric  limit  at  the  inner  loctu  of  lottat-asteKridal  rupture,  la 
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the  Ducleal  rupturing  limit,  reladvel;  to  Eartli,  or  Mare.  For  log.  (lec 
per.  JJ  —  O*-)*  —  2.420731  —  log.  1  336  ©r.vec.;  (sec.  per.  ^f  -f-  ©)* 

—  1.336 (M.) 

The  atmoapheric  limit  at  the  central  locos  of  inrm-ssteroicUI  niptare,  ia 

at  Jupiter's  mean  aphelion.  For  log.  (»ec  per.  ©  -t-  Qr)'  ^  8.0689*7; 
log.  (meanaph.  y.  -t-Qr)  —8.066748 |86.) 

The  atmospheric  limit  at  the  rapturing  locus  of  Hats,  is  near  the  rup- 
turing limit  of  Saturn.  For  log.  (sec.  per.  (^  •+■  ©p)'  -;-  ®r.Tec.  — 
.934^13 ;  log.  sec  per.  1;  -.041336  i  .941339  — .934313  —  .007024  —  log. 
1.0168.  This  indicates  a  slmtlailtr  of  contractloo  at  the  centre  (6)  and  at 
the  outer  limit  of  the  belt (36.) 

The  atmospheric  limits  of  the  Venua  belt,  ae  determined  bf  reference  to 
the  rupturing  position  of  Hercurj,  are  in  or  near  the  Earth  belt.  For  log. 
(9  -I- sec.  per.  g)* -i- ©»■■««- —I-M2338@. 024176  ;  log. ©  —  I.96M40 
©.028468 (37.) 

The  atmospheric  limits  of  the  Earth  belt,  refitrred  to  the  rupturing  pod- 
tion  of  Hercnrj,  are  witUiu  the  Hars  belt.    For  log.  <©  -t-  sec.  per.  $  )■ 

—  .131591  @  .210155 ;  log.  cf  —  .117930®  .339631 (38.) 

The  atmospheric  limits  of  the  Mars  belt,  referred  to  the  rupturing  por- 
tion of  Mercury,  are  within  the  aeteroidal  belt (39.) 

The  atmospheric  limit  at  Tenus's  mean  aphelion,  referred  to  Mercnry't 
mean  locus,  is  at  Earth's  rupturing  locus.  For  log.  (mean  aph.  9  ^-  )f ) 
-.882120;  log.  (sec.  per.  ©  ^-  Jf)  — .381719 <40.> 

The  atmospheric  limit  at  Earth's  initial  loons,  referred  to  the  initial 
locue  of  Hercnt7,  is  at  the  mean  perihelion  of  Han.  For  tog.  (sec.  »ph. 
©  -i-  sec  aph.  9  )^  —  .466876 ;    log.    fmean  per  cf  -!-  sec.  aph.  ^  )  — 

.468819 (41.) 

The  inmallQCUSof  BarthUatthemean  aphelion  thermal  radius  ofTeaus. 
For  log.  1.4332  (mean  aph.  $  -f-  ©)  —  .037677 ;  log  sec  aph.  ®  — 
.038463 («.) 

The  atmospheric  limit  at  the  rupturing  locus  of  Hars  (86),  referred  to 
the  rupturing  poeitlon  of  Venus,  is  near  ihe  mean  aphelion  of  Hars.  F(» 
log.  (sec,  per.  (f  -t-  sec.  per.  ?)'-  .214318;  log.  mean  aph.  (J  — 
.215944 (43.) 

The  inner  atmospheric  limit  of  the  Jupiter  belt,  referred  to  the  ruplnr- 
ing  portion  of  Tenna,  Is  at  Saturn's  mean  distance.  For  log.  (sec.  per. 
5(  ^-aec.  per.  ?)*- .976184;  log.  1;  —.979496 (44.) 

The  outer  atmospheric  or  initial  limit  of  the  Jupiter  belt,  referred  to  the 
rupturing  poal^on  of  Venus,  is  near  Saturn's  initial  loctis.  For  log.  (sec. 
aph.  -il -i- aec.  per.  9)^  —  1.046666;  log.  sec.  aph.  1}  =  1.014657; 
l.046666-(-1.014867  — .083009  — log.  1.077— log.  (see. aph.  +  mean  5). 
See  (8)  to  (5),  (30) (46.) 
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The  inner  aitmoepheric41mlt  of  the  S&tnm  belt,  referred  to  tbe  rupturing 
nmlt  of  Venus,  la  at  the  secnUr  aphelion  of  Umniu.  For  log.  (eec.  per 
ti  +Hc.per.  9)^  —  1.312478;  log.  sec.  aph.  g  —  1.S15531 (46.) 

Ttte  ouler  atmoepheriu  limit  of  the  Satnrn  belt,  referred  to  the  rapturing 
poaitlon  of  Hars,  I*  also  at  tbe  secular  aphelion  of  Unmtu.  For  log.  <sec. 
aph.  ti  -i-»ec  per.  cT)*  —  1.818669. (47.) 

The  Inner  atmospheric  limit  of  the  Jupiter  belt,  referred  to  Earth's  rup- 
tniing  position,  is  near  Saturn's  mptoring  position.  For  log.  (sec.  per. 
V  ->-  sec  per.  ®)t  —  .938706 ;  log.  sec.  per  Ij  = .  941286 ;  .941236  — 
.998796  — log  1.039 (48.) 

The  ouler  atmospheric  limit  of  the  Jupiter  belt,  referred  to  Earth's  rup- 
turing position,  is  at  tbe  mean  aphelion  of  Saturn.  For  log.  (sec  aph.  }f 
-I- sec.  per.  ©)*  — .999888 ;  log.  moan  aph.   Ij  —1.000008 (49.) 

Tbe  mean  aunoepheric  limit  of  tbe  Saturn  belt,  referred  to  Earth's  mean 
poaitlon,  is  near  the  mean  aphelion  of  Uranus.  For  log.  (Ij  -;-  ©)*— 
1.805995  ilog.  mean  aph.  g  —  1.801989 (SO.) 

The  atmospheric  limit  at  Jupiter's  mean  aphelion,  referred  to  Ihe  rup- 
turing poaitlon  of  Maia,  Is  at  Saturn's  rupturing  position.  For  log.  (mean 
spb.  V -!-aec.  per.  c^)*  —  . 9402441  log.  sec.  per  1;  —.941336 (SI.) 

The  mean  atmospheric  limit  of  the  Cranus  belt,  referred  to  Jupiter's  rup- 
turing poaitlon.  Is  at  Neptune's  mean  aphelion.  For  log.  (  S  -^  sec.  per. 
3f)^  —  1.480913 ;  log.  mean  aph.  tp  —  1.481931 152.) 

The  same  limit  (52),  referred  to  Jupiter's  mean  perihelion.  Is  at  Nep- 
tune's mean  locni.  For  log.  (§  -f-  mean  per.  3/)*  —  1.478215 ;  log.  ^f  — 
1.477611 (!5S.) 

The  same  limit,  referred  to  Jupiter's  mean  position,  is  at  Neptune's  rup- 
turing position.  For  log.  ($  ■*■  ]/}}— 1.471828;  log.  sec  per.  f  — 
1.471368 (54.) 

The  Important  inflaeuce  of  Earth's  position  at  a  centrq  of  early  nu- 
cleal  oondensatlon,  is  also  shown  by  the  simplicity  of  relatinns  between 
Earth's  radius  vector  and  tbe  secular  epicjcllcal  nndalatlons  of  the  aupra- 
aateroidal  planets. 

Earth  and  Bun  are  coDTertible  points  of  suspension,  for  a  linear  pendulum 
equivalent  to  the  secular  excursion  of  Uranus.  For  S  -t-  38.365  —  .0782  ; 
themaximumeccentricltf  of  Uranus  is  .078^;    see  (30)  (21) (5.5.) 

The  excursion  of  Saturn  is  nearijr  equivalent  to  the  atmospheric  limit  of 
a  nucleus  which  has  Earth's  thermal  radius  (1. 4282' —  1.601).  Fori. 601 
-i- 10.078  —  .0839 ;  the  mazium  eccentricity  of  Salurn  is  .0843 156.) 

Tbe  excursion  of  Jupiter  Is  equivalent  to  tbe  mean  radius  of  rotating 
inertia  at  Earth's  mean  disUnce  (/.4  =  .6325).  For  .6825  -t-  10.406  = 
.06078;  the  maximum  eccentricity  of  Jupiter  b. 06088 (57.) 

Tbe  excnrdon  of  Neptune  is  In  the  inverse  ratio  of  iu  own  coefflclent 
ntoo.  uoB.  FBiMM.  aoo.  XTt.  99.  3k 
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(f)  ftod  in  the  direct  raUo  of  the  coemdent  of  Unniis  <)).  in  ibe  &1 
oftheetellar-solarporobokiid  whlcb  bulla  Terlex  at  the  point  of  complete 
■oW  aggregstioQ,*    For  j  ■+■  00.074  ^  .0147  ;  tbe  maiimum  eccentricity 

ofNeptuneis.0146 (58.) 

Tbe  following  table  Bbowe  the  cloaenese  of  Apprazlmation  (Theoretic^ 
leaa  Observed  ■+•  Observed),  in  each  of  tbe  foragotng  compuiionB  : 
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.0100 
-.0014 
.0001 
.0033 
.0074 
.0000 
.0070t 


14      .OSlOf 


30 


oosat 
ooaaf 

,0001 

ooos 

,0010 
0006 
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.0000 

.0000 

.0000 

.0009 

-.0040 

-.0018 

-.0088 

-.0078 


-.0009 
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~.004S 

48 
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49 

—.001$ 

50 
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-.0038 
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—.0085 

08 

-.0014 

64 

—.0018 

66 

.0080 

50 

—0060 

S7 

— .oooe 

08 

.0014 

One  of  the  meet  Important  corollariee  of  the  theory  of  nniveml  gr&Tita- 
tioD.  is  tersely  stftled  by  Stockwell,}  u  follows :  "The  amoaot  by  which 
the  elements  of  any  pl&not  may  ultimately  derUte  item  their  mean  valaes 
can  only  be  determined  by  the  slmultitDeouB  integration  of  the  differential 
equations  of  these  elements,  which  Is  equivaleot  to  the  summation  of  all 
tbe  InQnitesimal  variations  arising  from  the  disturbing  force  of  all  the 
planets  of  the  system  daring  the  lapse  of  an  inOoite  period  of  time."  There- 
fore, within  the  limits  of  secolar  eccentricity,  the  result  is  the  same  at  if 
tbe  nebular  hypothesis  were  true. 

There  should,  then,  be  tendenclea.  in  the  neigbborbood  of  every  Inert 
panicle  which  QoaU  In  an  elastic  medlnm,  to  the  formatloD  of  harmonic 
nodes  of  various  kinds,  and  the  sum  of  such  teddencies  should  Ox  lod  of 
coemtcsl  ai^gregation  before  there  had  been  any  considerable  shapings  of 
deQnite  mass.  The  subeequent  values  of  relative  mass  would  depend  npon 
mutual  ciuditions  of  equilibrium  Imtween  various  forms  of  living  force. 

But  HUch  accordances  as  the  foregoing,  however  Interesting,  and  how- 
ever striking  they  might  be  deemed,  wonld  AimUh  no  more  conclusive  evi- 
dence of  the  nebular  theory,  as  popularly  interpreted,  than  of  the  Cartea- 
ian  vortices.  All  assumpIJons  as  to  the  nature  of  ultimate  physical  force, 
are  now,  and  perhaps  always  will  be.  mere  assumptions ;  still,  like  geomet- 
rical diagrams,  they  may  help  to  Hz  tbe  mind  upon  ultimata  physical  re- 
■ultants,  and  thus  serve  a  usettal  pnipose. 

*  Il>.  t  Aooordlng  to  Hersohel's  eatlmate. 

tSmltbuonlan  Contribntloni,  2SI.  vlU. 
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Btockwell  &1bo  remuto*  that  "a  comparlsoa  or  the  Tklues  which  tha 
different  BolutloDs  give  Tor  the  eaperior  limit  of  the  eccentricity  of  the 
Earth's  orbit,  has  suggested  the  inquiry  whether  there  may  not  be  some  nn- 
known  physical  relation  between  the  masses  and  mean  distances  of  the  dif- 
ftrent  planets."  If  such  a  relation  exists,  the  constancy  of  the  moan  dis- 
tances would  also  seem  to  Imply  a  like  constancy  of  absolute  or  relative 
masses,  and  the  inquiry  naturally  arises,  which  is  the  logical  antecedent ; 
whether  distance  has  determined  mass  or  mass  has  determined  distance. 

There  is  abundant  evidence  on  the  one  hand,  of  "coemical  dust,"  and 
meteorites,  which  are  contributing  to  the  enlargement  of  the  sun  and 
the  planets  :  on  the  other,  of  internal  convulsions,  which  are  occasionally 
ejecting  materlali  tnjand  the  reach  of  primitive  attraction.  It  Is  com- 
monly believed  that  the  enlarging  tendencies  predominate, and  that  the  sum 
of  all  physical  tendencies  is  towards  stagnation,  death,  and  universal 
gloom.  Such  a  belief  leems  1o  me  erroneouB,  and  baaed  upon  limited  con- 
siderationa.  It  is  not  easy,  as  yet,  to  trace  all  the  compensative  and  resto- 
rative energies,  but  some  of  them  are  strongly  indicated  by  the  various  coe- 
mical relations  which,  through  all  periodic  and  secular  inequalities,  tend  to 
maintnin  the  utablllty  of  planetary  orbits. 

Injud^ngof  the  probable  logical  antecedence,  It  la  well  to  remember, 
that  all  of  the  correlations  which  I  have  pointed  out  have  been  based  upon 
general  con  side  rations  of  oscillatory  centres,  as  influenced  by  radial,  tan- 
gential, superficial,  and  volumetric  disturbances,  with  reference  to  simple 
centres  of  inertia,  and  entirely  independent  of  mass.  My  own  conviclions 
that  spirit  must  necessarily,  both  logically  and  chronologically,  take  preced- 
ence of  matter,  have  been  atrengthened  by  my  Investigations.  Others, 
who  have  been  accustomed  to  look  more  exclusively  to  physical  influences, 
may  perhaps  be  differently  Impressed  by  them.  If  they  can  give  any  phys- 
ical explanation  of  the  Instantaneous  acUon  of  gravity  at  all  distances,  or 
If  they  can  f^me  any  aatlsfoctory  hypothesis  to  account  forsurh  action  ex- 
cept by  constant  spiritual  activity,  it  will  be  gladly  welcomed  by  all  sincere 
■eekers  after  tmth.  If,  on  the  other  hand,  they  admit  that  instantaneous 
action  is  incompatible  with  Inertia,  they  may  find  that  their  own  studies  of 
nature  lead  Ihem  to  a  sure  recognition  of  the  supernatural,  as  an  essential 
element  of  sound  and  catholic  philosophy. 

If  a  nebulotiB  mass  were  to  be  divided  by  some  Internal  convulsion,  the 
raptured  por:  Ions  would  be  projected  fh)m  their  common  centre  of  gravity  to 
distances  varying  inversely  as  their  masses.  If  the  first  rupture  were  simple 
and  one  mass  were  much  larger  than  the  other,  it  could  not  obey  the  ten- 
dency to  revolve  about  the  common  centre  of  gravity  in  a  time  proportional 
to  the  f  power  of  the  distance,  hut  the  tendency  might  be  manifested  In  other 
equivalent  ways.  The  synchronism  of  linear  oecillations  through  twice  the 
diameter,  and  orbital  oscillations  through  the  circumference  of  a  circit,' 
points  to  a  possible  mode  of  such  manifestation,  by  the  removal  of  the  larger 
mass  to  such  distance  as  woald  allow  the  linear  oscillationB,  or  equivalent 
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taDgential  oscillatioDs.  This  is  the  cue  vitb  Sun  and  Jupller.  For  if  w* 
represeot  tho  moss  of  Jupiter  by  1,  Mid  Son's  mass  by  ft,  the  secular  peri- 
helion diBianccoftlielr  centre*,  .0891738  X  3.2038  X  314.80  r—  (n  +  2)r; 

and  n  —  1MI.87B.  Bet>»el's  value  Is  1047.879 (59.) 

The  aiinuepherlc  relatioo  of  Saturn  to  Jupiter  (51)  is  further  shown  bj 
the  equntitj  of  nebtilBr  virti  trtns.  For  orbital  e.  «.  OC  -  ;  the  nebulnua 
moss  at  Jupiter's  thermal  radius  vector,*is  1.4383*,  and  the  orbital  e.  t.  at  the 

corresponding  atmOBpbericllmitial.4282'-i- 1.4282*  =  1.4283*  =1.8007. 
wliicli  in  Alexander's  ratio.f  The  v.  c.  of  conHtraioed  rotation  varies  as  the 
square  of  the  orbital  e.  e ,  or,  in  the  present  case,  as  8.3426  lo  1,  which 
would  ruquirt- masses  in  the  ratio  oft  to  8.^26  lo  gireeqnalitjofc.  d.  ;  pro- 
Tided  the  primitive  orbits  were  circular.  We  have  seen,  however,  (8), 
that  the  infra  as  eroidal  centre  is  at  1.01636  x  Earth's  mean  distance,  and 
the  J  ovi -Tel  I  uric  connections  [8)  suggest  the  probability  of  a  similar  eccen- 
tricity in  the  primitive  JoTJ-Satumlan  belt.  (1.4283^  x  1.01088)'—  8.3523; 
1047.876  X  8.!t.'i2S  —  3518.47.     Bessel's  ratio  of  Sun  U>  Saturn  is  3501.6: 

Le  Verrier'B  3.113 (60.) 

Saturn's  position  at  the  nebular  centre  of  planetary  inertia  would  be 
likely  to  establish  permanent  records  of  equality  in  atill  other  forms  of  eft 
ewa.  We  accordingly  Snd  that  the  ratio  of  Neptune's  to  Saturn's  mass 
seems  to  be  due  to  nucleal  vit  vita  (4)  when  they  were  botli  at  atmospheric 

limits.    For  thee.  e.  of  nucleal  rotation  varies  as   (~\  ';  the  |  power  of 

Neptune's,  divided  by  Saturn's  mean  distance,  _5.58T;  5.587  x  3^^13.- 
47  —  in63().    Newcomb's  ratio  of  Bun  to  Neptune,  as  deduced  from  the 

perturlwUons  of  Dranus  is  19700 (61.) 

The  mass  ratio  of  Uranus  to  Saturn  seisms  to  be  dne  to  atmospheric  cm 
cfco  when  their  nucleal  condensation  began.    Tat  the  v.  v.  of  rotation  at 

the  atmospheric  limit  varies  as  (—\  ;    the    {    power  of  mean    distance 

(;^  -^  )>)  Is  6.444:  8.444  x  %513. 47  =  23611 :  Newcomb's  ratio  of  Sun  to 

UranUB  18  21600  ±  ]00 («3.) 

The  mass  ratio  of  Saturn  to  Earth  seems  to  be  duetoequalit,r  of  rotating 
CM  viva.  For  the  b.  v.  of  rotation  in  a  contracting  nucleus  varies  an 
{\y:  ihe  square  of  mean  diatanoe  (1;  ^-©)  is 90.99;  90.99  x  8313.47 

=  81')t0n.    Tlie  ratio  of  Sim  to  Earth  is  atill  a  mooted  question (68.) 

These  theoretical  masses  are  such  as  to  contribute  to  the  ataliility  of  the 

syste'H.  by  givin;  equality  betweon  varlioa  forma  of  opposing  c.  e.  at 

calminatln<{  points  of  oppriaint;  disturbance. 
With  tlie  Sua  expanded  to  Neptune's  mean  aphelion  and  rotating  as  a 

•  Fnn  Ii'n^ntnl  Propoaltloni,  III,  IV. 
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nebuloui  lIla8^  &t  the  beginning  of  interplaneMrj  condeniatlon  (secular 
aphetioD)  the  mean  tire4  twa  of  the  miter  two-plaoet  belia  are  equal. 
For  tLie  intemucleal  o.  p.  OC  md' ;  log.  md'  (tp  X  3)  =  5.9j6a4a  ;•  log. 
md'Ci  X  i£)=5.6568l7.    See  also  (58) (64.) 

With  NeptUDO  at  secular  aphelion  Ihe  mean  viret  visa  of  the  outer  and 
inner  llmiia  of  the  outer  two-planet  belts  are  equal.  For  under  uniform 
Mhereal  resistance  the  v.  o.  is  proportioned  to  the  product  of  the  mass  by 
the  trajectorj,  and  the  mean  orbital  trajectorj  ie  proportioned  to  the 
mean  distance.  Tailing  Oranua,  Saturn  and  Jupiter  at  their  mean  dis- 
tAUces,  ]ogtiuH^  X  )i)  =  3.334dORi  log>n<i(S  X  );)  =3.383731.. (65.) 

With  Jupiter  at  Bun'a  nucleal  surbce,  and  the  outer  planets  at  tidal 
crests  (secular  aphelion),  the  mean  v.  e.  of  the  two  outer  =  mean  e,  v.  of 
the  two  iniier  planets.  For  the  v.  v.  of  rotation  in  a  shrinking  nucleus 
OCwiH-  d';  the  orbital  e.  r.  OCwu-d;  log.  (y  rot.  X  'V  iw6.)  e,  e.  = 
2.480330;  log.  (g  x  \)  orb.  d.  i-.  ^  5.478M9 (66.) 

In  my  equation  of  flgurate  powers,  log.  ("^  X  $  *  X  V)  =  8.068488 ; 
log.  h '•  ^  8.001570 ;  log.  Ij  theoretical  mass  =  .808940 (67.) 

The  Intemucleal  «.  t.  (OCmif')  of  Saturn  is  equivalent  to  the  mean  inter. 
nacleal  s.  v.  of  the  supra -as  teroidal  belt.  For  If  we  consider  Neptune  at 
•ecular  aphelion,  Uranus  and  Saturn  at  mean  distance,  and  Jupiter  at 
secular  perihelloQ,  log.  md'  for  <$  =  3.029720 ;  for  $  =  3.565890 ;  for  1; 
=  3.768149;  for  ]/  =  8.713548;  (8.02B720  4-  2.565850  +  3.768149  + 
2.713548)  -!- 4  =  3.780069 (68.) 

The  mean  n.  e.  of  nthereal  rupturing  projection  (md)  in  the  supra- 
aateroldal  belt  is  equivalent  to  that  of  the  Bun  (SB).  For  log.  [mass 
("PXSXI;  Xl!)i-t-OX  secular  perihelion  ip  -i-  0  radius]  =  J 
(f. 707091  +  8.645107  +?. 454264  + i.B79691)  +  8.803488  =  1.899061;  log. 
mass O^-O  radius  =  .000000 :...(68.) 

Jupiter's  mass  is  nearly  equivalent  to  the  mean  mass  of  Sun,  Earth  and 
Saturn.     For  log.  i  (0  X  ffi  X  I?  )  =  1.838073  ;  log.  y.  =  t. 884584... (70.) 

II.  Chtmical  AtojTit,  Molemlet  and  Volume*. 

Inaccordancewlthasuggeationof  Professor  Robert  E.Rogers,  I  have  en- 
deavored  to  And  what  modes  of  central  force  will  best  represent  some  of 
the  most  general  forms  of  chemical  acUrity,  more  especially  those  which 
are  the  basis  of  the  law  of  Arogadro  and  Ampere,  of  combination  by 
volume,  and  of  approximate  constancy  in  the  product  of  atomic  weight  by 
specific  beat. 

The  simplicity  of  the  ratio,  between  the  energy  of  H,  O  and  the  solar 
energy  at  Earth's  mean  distance,!  nimlshea  good  grounds  for  such  on  in- 
restigation,  while  the  record  at  a  parabolic  orbit,  connecting  tbe  Son  with 
the  nearest  flzed  starsif  indicates  a  proper  course  for  conducting  It.    Al- 

•  With  Oranui  asnnlt  ormBu.and  Eartb  as  unit  otdUtonee. 

iAnleiW.tOi;  1111,141. 

t  AvU,  xli,  B23,  and  snbMqncDt  papers. 
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though  there  ma^  be  Bome  doubt  ae  to  the  degree  of  certaintj  which  be- 
longB  to  the  recent  hypotha&es  at  iaternal  gsseous  stmcture,  there  can  be 
none  as  to  the  graphic  repreBentation  of  orbital  activities  under  forces  varying 
inverselj  as  the  square  of  the  distance.  Circular  orbitH  denote  constancy 
of  relations  between  radial  and  t&ngentlat  force* ;  elliptic  orbits,  variabilltj 
of  relations  accompanied  by  cyclical  oscillations ;  parabolic  orbits,  Taria- 
bility  of  relations  without  cyclical  oeclllation  ;  hyperbolic  orbira,  variabilis 
of  reUtions  complicated  by  the  action  of  extraneous  force. 

In  a  rotating  mass,  the  orbita  of  the  several  particle*  are  circular.  If 
the  uniform  velocity  of  any  particle  in  the  equatorial  plane  is  less  than 
V  fr  ,tbe  mean  action  of  the  central  force  Is  impeded  by  Internal  coillsiooa 
or  resistances.  If  the  velocities  of  all  the  panicles  in  the  plane  vary  pre- 
cisely OS  1^  ^,  there  is  a  condition  of  perfect  fluidity,  marking  a  limit 
between  complete  aggregation  and  incipient  dissociation.  Any  cyclic  va- 
riationBof  velocity  between  constant  limits  indicate ellipticorbits,  with  ten- 
dencies to  aggregation  through  collisions  near  the  perifocal  apse.  A  perifo- 
cal velocity  of  VWJt  marks  a  parabolic  orbit,  and  a  limit  twtween  com- 
plete dissociation  and  iDclpient  association.  A  velocity  greater  than  ^/  %Jt 
is  hyperbolic,  indicating  the  intervention  of  a  third  force  In  addition  to  the 
mutual  action  between  the  two  principal  centres  of  reference. 

If  all  physical  forces  ore  propagated  by  nthereal  ondutations  between  re- 
siflting  points,  those  points  tend  naturally  to  nodal,  and  fTom  intemodal 
positions.  In  order  to  maintain  oniformity  in  the  wave  velocity,  the  lEthe- 
real  molecules  must  be  uniform,  not  only  in  volume,  but  also  in  aggregate 
inertia.  As  the  Inertia  of  the  resisUng  points  increases,  the  inertia  dae  to 
internal  Eethereal  motions,  should,  therefore,  diminish,  and  viM  scrta.  In 
other  words,  the  uniform  elementary  volume  may  he  repiesented  by  the 
product  of  atomic  weight  by  specific  heat,  and  the  laws  of  Boyle  (or  Hari- 
otte),  Charles,  and  Avogadro,  follow  as  simple  and  necessary  corollariea. 

In  order  that  tmiform  nndulatloos  should  produce  motion,  there  must  be 
at  least  two  points  of  resistance.  Those  points  wonld  approach  each  other 
until  the  Interior  undulating  resistance  equaled  the  exterior  andulatoiy 
pressures,  when  their  motion  would  be  converted  into  rotation  or  Into 
orbital  revolution.  Their  common  centre  of  revolntion  might  become  the 
centre  of  a  new  elementary  volume,  thus  giving  rise  to  the  various  laws  of 
combination  by  volume,  combination  without  condensation,  condensation 
of  two  volumes  Into  one,  three  volumes  Into  two,  orfour  volumes  Into  two, 
OS  well  as  to  general  artlad  and  perissad  quantl valence. 

When  perifocal  collisions  change  parabolic  or  elliptic  Into  circular  or- 
bits, there  should  be  increasing  density  towards  the  principal  centre  of  the 
system.  Furtlier  collisions  and  condensations  wonld  produce  tendencies 
to  both  uucleal  and  atmospheric*  aggregations, and  consequent  binary  group- 
ings. These  hkws  are  exempliSed  in  the  solar  system,  by  the  general  divis- 
ion into  an  intra  asteroidal  andanextm-asteroldalbelt,  andby  the  subdivig- 
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ion  of  each  belt  into  two  pain,  the  inner  belt  being  denser  than  the  outer, 
and  the  inner  niemberof  each  pair  being  deoaer  than  ita  companion  ;  Mer- 
CU17  being  denser  than  Venus ;  Earth,  than  Hars ;  Jupiter,  than  Salum  ; 
Uranus,  than  Neptaae.  This  arrangement  towards  the  Son  aa  a  prinMpal 
centre,  appesiB,  bovever,  to  be  of  more  recent  date  than  the  tendency  to 
condensation  in  the  Telluric  belt,  for  Eartli  is  denser  than  Veous,  and  the 
great  secular  elllptlcitiea  of  Mara  and  Mercury  suggest  the  llliellhood  of  a 
quasi -cometaiy  origin.  Similar  tendencies  would  contribute  to  the  chemi- 
cal grouping  of  atoms  by  pairs,  which  is  essential  for  polarity  and  for  the 
already  enumerated  laws  of  chemical  combination. 

In  the  "nascent  state,"  particles  mij  be  regarded  either  as  paraboli- 
catly  perifocal,  with  the  velocity  of  complete  disBOciation  f^om  a  given 
centre,  or  as  relatively  at  rest,  and  ready  to  obey  the  slightest  impulses  ot 
central  force.  The  mean  ei>  eicii  of  a  system  formed  by  two  such  particles 
would  be  m  X  (|/3)  *-fm  X0  =  2tnx  1,  representing  a  change  from 
parabolic  to  circular  orbits  and  a  condensation  of  two  volumes  into  one. 
At  the  parabolic  limit  between  complete  dissociation  and  incipient  aggre  ■ 
gatlon,  if  the  focal  abscissa  x^=  V  F,' 
is  taken  as  the  unit  of  wave-length, 
the  value  of  the  sncceseive  ordinstes, 
aa  well  as  the  velocity  communicated 
by  uniform  wave  influence  acting 
through  the  entire  length  of  the 
ordinates,  will  be  represented  by 
/4a  n<  ^"  resulting  eit  viea,  and. 
the  consequent  length  of  path,  or 
major  axis,  communicable  against 
uniform  reustance,  by  4  x  „;  the 
successive  dificrences  of  major  axis, 
by  4.  Each  normal,  v,  f,  .g.  equals 
the  nest  ordinate,  T,  ,  j  f,  ,  j . 
there  are,  therefore,  triple  tenden-- 
cles,  both  in  the  axis  of  abscissas,  and 
on  each  branch  of  the  curve,  to  suc- 
cessive differences  of  4  in  the  major 
ftiee  of  aggregadon,  Irt  consequence  of  the  meeting  of  abscissal,  ordinal, 
and  normal  waves  In  the  axis,  and  the  meeting  of  tangential,  normal,  and 
abadssal  waves  upon  the  curve.  At  each  node  of  aggregating  colllBiou  two 
of  the  wave  systems  are  due  to  normally  alternating  rectangular  oscilla- 
tions, *  the  third  serving  as  a  link  between  the  axial  and  the  peripheral  wavee. 
The  bisection  of  the  normals,  by  their  equivalent  ordinates,  adds  import- 
ance to  the  normal  major  axes,  and  Incnvses  the  tendency  to  aggrega- 
tion at  their  icapective  centres  of  gravity. 

■  "Fundamental  Proposition!,"  13. 
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Chemical  molecules  uid  atonu  are  so  small  that  we  &re  unable,  at 
present,  to  show,  so  concIoBively  as  in  cosmical  grttTitBiion,  that  the 
"nssceDl"  velocity,  or  the  mean  radial  Telocity  at  the  limit  between  com- 
plete dissociation  and  incipieni  aggregation,  is  equivalent  to  tlie  velocity  of 
light.  But  theanalogiea,  which  are  here  presented,  are  BtT«iigtheiked  by  the 
frequent  vivid,  lumlnoiis  and  thermal  accompaniments  of  chemical  cliaoge, 
and  by  the  electric  polarity  of  combining  elemeuts.  Ii  Keema,  therefore, 
reasonably  certain  that  tlie  same  limiliog  unity  of  velocity  and  vit  vita^ 
which  can  be  easily  traced  In  light,  heat,  electricity  and  gravitation,  is  alao 
rundamentally  efficient  in  chemical  affluity.  M.  Aymonnet,  in  his  com- 
munichtion  of  a  "nouvelle  m^thode  pour  €tudier  lea  spectres  calori- 
llques,"*s8ys:  "Je  ferai  remarquer.  avant  de  terminer,  que  I'^tude  dee 
Bpectrea  caloriflques  d'absorption,  faile  avec  des  corps  pori^  a  divursea 
temperatures,  pent  et  dolt  conduire  &  la  connalssance  de  lois  phyuques 
reliant  lea  ph^nomSnes  d'associatlon  et  de  dissociation  des  corps  aux 
ph^aomfenes  caloriflques  et  Inmineux."  In  another  paper  recently  pre- 
sented to  the  French  Academy,  "sur  le  rapport  des  deux  chaleurs  sp£- 
ciflquesd'un  gaz,"t  H.  Ch.  Simon  deduces  the  theoretical  ratio  C  :  c  : :  1.4 
:  1.  The  first  attempt  at  a  solution  of  the  problem  upon  a  priori  grounds, 
appears  to  have  been  Professor  Newcomb's,}  who  found  ftom  the  hypotbe- 
sis  of  BCtnat  collisions,  the  ratio  6  :  8  if  the  particles  were  hard  and  spheri- 
cal, or  4  :  3  if  they  were  hard  and  not  spherical ;  the  second,  my  own.g 
based  on  the  general  consideration  of  all  internal  motions,  which  led  to  the 
ntio  1.4282  :  1 ;  the  third,  M.  Simon's,  which  took  account  of  rotations 
and  neglected  other  internal  vibrations. 
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On  attTophylliU,  arfwdionite  and  tireon,  from  El  Paio  Co.  Colorado,  and 

a  eolorwnetrte  Mtimalion  of  titanium  h^ore  the  blow-pipe. 

Bt  Oeorob  Adoobtds  Eomio,  Ph.  D. 

{Btad  btfoYt  (Ae  Amtriaan  Philoiophieal  Soeitlj/  January  19fft,  1877.) 

General  oeeurrenee.  Tbe  three  mioeralB  are  imbedded  in  quartz.  On  the 
apecimens  which  I  examined  no  orthoclase,  nor  anj  other  Bpeciea  could  be 
found  ;  yet  the  mother  rock  may  be  presumed  to  be  a  veiy  coarse  grained 
granite  or  sjenlte.  Until  satlBfaclory  information  la  received  on  this  point, 
it  must,  of  course,  remain  doubtftil.  In  stating  that  the  three  minerals  occur 
together,  it  is  but  right  to  say,  that  I  make  a  hearsay  statement. 

For,  tlie  specimens  of  quartz  in  which  astrophyllite  and  zircon  abound, 
are  destitute  of  arfvedsoniie,  and  the  specimen  ou  which  the  Utter  is  abun- 
dant, does  not  show  either  of  the  two  other  Bpecies.  But  the  character  of 
the  qnsrtz,  as  the  commoa  matrix,  is  strictly  identical  throughout,  of 
grayishcolor,local1ystainedwithlronochre,  and  massive  in  structure.  The 
OKKScurrence  of  these  three  species,  at  once  calls  up  the  close  similarity 
with  that  of  Brevlg  in  Norway,  the  only  locality  at  which  astrophyllite 
was  known  to  exist.  The  only  difference  being  tliat  orthoclase  forms  the 
matrix  at  Brevig,  and  quartz  in  Colorado. 

To  Dr.  Foote,  of  this  city,  I  am  indebted  for  the  material  of  this  investi- 
gation. 

I.  ASTBOFHTLUTE. 

Otometrieal  properHei.  The  crystals  exhibit  elongated  prismatic  forms, 
the  cross  section  being  nearly  a  rectangle  on  tbe  majority  of  the  individuals. 
I  succeeded  in  finding  some  cryHtata,  however,  whose  section  is  more 
plicated  and  with  which  I  endeavored  U>  establish  the  angular  relations  be- 
tween ibe  several  faces.  No  terminal  development  of  any  kind  could  be  ob- 
served ;  the  crystals  appear  all  broken  across  the  direction  of  main  extension. 

The  measured  edges  arc,  therefore,  all  in  one  zone.  The  figure  repre- 
sents a  cross  section  of  the  best  developed  crystal,  and  the  fkces  are  desig- 
nated a,  b,  c,  etc.,  solely  In  reference  to  their  sequence. 


a  A  c  =  leoo  IS' 
aAe=   88° 
cAe=   870 
d  A  e  =  "B° 
b  A  c  =  149°  80' 
c  A  d  =  1480 
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a  IB  a  cleavage  fuee  and  reflects  a  ah&rp  imftge,  tlie  other  &cea  are  Ime 
crystal  facee,  and,  with  the  eiception  of  c,  reflect  very  imperfectly.  The 
largest  face  (a)  is  Dot  quite  one-eigbth  of  ao  ioch  wide.  The  nieasurement 
does  not  make  aoy  pretension  of  scientiflc  accuracy  for  the  reasons  slated, 
yet  the  above  angles  are  the  means  of  repealed  observations,  which  only 
differed  by  1'^,  for  the  edges  a  /\  e,  c  A  ^i  and  by  less  than  30'  f<>r  the 
other  edges.  Their  approximate  accuracy  taken  fur  granted,  tliey  clearly 
admit  only  an  interpretation  according  to  the  laws  of  the  monosymetric 
system,  when  c  becomes  the  basal  plane,  e  an  ortbopinakold,  b  aod  d  hemi- 

Scbeerer,  who  first  described  the  species  (B.  H.  Ztg.  XIII  240,  1854)  ar- 
rived at  adilferent  result.  His  measarements  lead  to  an  orthorhombic  inter- 
pretation, and  theoptical  investigations  of  DcsCloizeau  (Dana,  mineralogy) 
corroborate  hia  view.  But  as  none  of  the  angles  measured  by  me,  find  and 
analogon  in  those  given  by  Scheerer,  no  comparison  can  be  made,  and  future 
study  mnst  decide  the  truth. 

Stnietvral  proptrtiei.  A  very  marhed  cleavage  exists  parallel  1o  the  face 
c,  by  which  the  structure  becomes  eminently  micaceous.  T!ie  cleavage  is 
indicated  on  the  lateral  faces  by  a  decided  atriation  (very  plainly  visible  on 
the  quartz,  after  the  removal  of  crystals),  and  re-entering  angles.  Unlike 
other  micaceous  minerals,  the  laminee  are  but  very  altghtly  elastic  and  te- 
nacious, being  easily  reduced  to  a  fine  powder.  That  the  crystals  brealc 
easily  across  the  main  extension  has  already  been  mentioned.  Hardness 
about  3. 

Optical  propertiet.  Color  from  brass  yellow  to  deep  bronze  brown- 
Tiansmitted  light  deep  yellow  to  reddish  brown.  Appearance  of  the 
powder  at  a  certain  degree  of  fineness  like  mosaic  gold.  I  could  not  obtain 
an  image  of  interference  with  a  lamina,  through  which  types  of  ordinary 
print  were  plainly  visible  But  not  possessing  much  CKperiencc  in  optical 
Investigation,  I  have  referred  it  to  Professor  P.  Oroth,  of  Straasburg. 

Bpcciflc  gravity  =  8,375  at  15  C°. 

PgTognoitie  proptrtm.  The  mineral  fuses  very  readily  to  a  black 
globule  in  the  flame  of  an  oil  lamp.  Witli  microcosmic  salt  the  reactions 
for  iron,  manganese,  titanium  and  silica  are  easily  obtained. 

The  mineral  decomposes  completely  with  sulphuric  acid  at  ordinary 
pressure,  and  very  readily  in  a  sealed  tube  at  140  C°. 

Composition  : 


TiO,  —  18.58  5.299 

ZrO,  =  2.20  0-679 

Fe,0,  =  0.50  1,9«8 

A1,0,  =  0-70  0,328 
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FeO 

= 

26  10 

5.799 

HdO 

= 

S.43 

0.784 

K.0 

= 

5.01 

0.851 

Na,0 

= 

2.54 

ae.15 

MgO 

— 

0.30 

0.120 

CuO 

= 

0.43 

0.047 

TaOs 

= 

0.80 

H,0 

~ 

8.54 
99.91 

3.147 

The  oxygen  ratio  becomefi  : 

(H,0)^     [(8iTiZr)0j,,      [(Fe.AlJOj      [(Fe.  K,  Mn,  Na.)  O]^  ^ 
To  obuin  Ihe  atomUllc  syoibol,  we  liave  : 


(Quotients. 

Atom 

16.195 

0.578 

18.13 

9.281 

EO 

0.185 

4.2J 

5.000 

113 

0.044 

1.00 

20.831 

56 

0.868 

8.25 

3.606 

55 

0.040 

1.11 

4.159 

39 

0.107 

2.4S 

1.885 

28 

0.081 

1.84 

It  Tational  approach  to  these  figures  will  be  represented  1)j  tlie 


bj  which  all  the  afflaities  arc  satUficd. 

NoU. — In  the  above  calculation  zirconinin  ia  converted  Into  iu  equiva- 
lent of  titanium,  aluminum  into  ferric  iron,  magnesium  and  coppei-  inio  the 
bivalent  ferrous  iron.  Tantalic  acid  was  lefl  out,  partly  because  its  exiat- 
CDce  in  the  mineral  is  not  established  beyond  doubt,  and  also  because  the 
general  features  of  the  fonnula  would  not  be  altered  by  iu  introduction. 

Comparing  my  analytical  results  with  those  of  Pisani,  Scheerer,  el.  al. 
who  analysed  the  Brevig  mineral  (Dana,  mineralogy,  ed.  6,  300),  whilst  a 
geDeialconrormity  appears  evident,  there  exists  a  difference  in  the  percent- 
ages of  tilaniuro,  alnminnm  and  manganese  too  great  to  be  passed  in 
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silence.    To  fncilitAte  the  comp&risoa,  the  rcsultB  of  the  Bereral  aoalTSee 
are  placed  side  bj  side  : 


Pi  Mini 

TIO, 

7.0B 

ZrO, 

4.97 

A1,0, 

4.00 

MnO 

9.90 

tlcveklng.       KOaig. 

8.24  8.84  8.78  13.58 
2.20 

3.03  3.40  3.47  0.70 

12.83  12.88  10.59  8.48 

Excepting  Pisani's  analysis,  there  ie  such  close  agreemeat  between  the 
olliera  aa  could  only  be  accounted  Tor  by  bq  identical  material  and  the  fol- 
lowing of  precisely  tlie  same  muthnds  of  analysis  under  the  same  circum- 
Slances.  For,  if  Pisani's  analyaia  is  correct,  there  mast  be  a  variation  in 
the  composition  of  llie  Brevig  mineral.  Adding  the  percentages  of  Tl  0, 
ZrO.;,  AljO,  in  Piaani's  analysis,  we  obtain  16.06,  against  16.48  in  my 
analysis,  whilst  those  sums  in  Ibe  other  analyses  are  11.26,  12.30,  13.28 
respectively.  But  in  regard  to  manganese,  it  seems  evident  that  the  mia- 
erat  from  Brerig  and  that  from  Colorado  differ  considerably,  being  only 
one  third  in  the  latter  of  that  in  the  former. 

It  was  stated  above,  that  the  astrophyllite  is  cloeely  assocmted  with 
zircon,  whtch  occurs  in  all  sizes  from  j  knch  to  microscopic  size.  After 
the  astrophyllite  has  been  picked  with  all  possible  care,  and  is  reduced  to 
powder  Id  a  morttir,  an  occasional  harsh  grit  is  noticed.  This  suggcsis  the 
intimate  admixture  of  a  hard,  granular  miDeral,  probably  zircon,  and  the 
lirconia  found  by  aDalysis  might  only  be  derived  from  admixed  zircon. 
To  test  this  question  I  deooniposed  the  miueTal  with  sulphuric  acid  of 
medium  concenlration.  filtered  from  the  insoluble,  and  digested  the  residue 
with  sodium  hydrate.  A  white,  sandy  residne,  of  great  hardness,  was 
obtained,  ranging  from  8  to  6  per  cent,  in  different  samples.  I  analysed  it 
by  itself,  and  found  it  to  bo  a  mixture  of  quartz  and  ziroon.  Since  zircon, 
even  aa  finest  powder,  is  not  acted  upon  sensibly  by  sulphuric  acid  of 
medium  concentration,  and  as  I  had  avoided  the  crushing  of  the  hard 
grains  as  much  as  possible,  I  feel  confldent  to  assert  that  whatever  zirconia 
wnB  found  in  the  sulphuric  solution  was  in  molecular  comhioaiion  as 
asiropliyllite,  and  not  derived  from  admitted  zircon.  By  the  same  process 
1  made  sure  that  no  titanium  was  present  in  the  form  of  nitile  or  titanite, 
or  any  other  titanium  mineral. 

I  proceed  now  with  the  description  of  a  method  for  the  qualitative  and 
quauiitntive  determination  of  titanium,  zirconium  and  aluminum,  which 
I  believe  to  be  now  and  especially  serviceable  when  the  quantity  of  the 
mixed  metals  is  very  small.  The  best  method  for  sepantting  titanium  tmia 
aluminum  is  stated  to  be  (Rose,  quant,  analysis  )  the  boiling  of 

the  dilute  sulphuric  solution,  when  titanium  dioxjbydrate  will  precipitate. 
This  is  only  relatively  true,  depending  on  the  relative  quantities  of  metals 
And  of  salts  in  the  solution.  If  the  solution  be  strongly  acid,  titanium  is 
not  completely  precipitated,  and  in  certiain  cases  not  precipitated  at  all.  (A 
detailed  account  of  ilie  behavionr  of  til^iniura,  zirconium  an 
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will  be  publUhed  hereafter  In  coDnection  with  the  resctiona  of  the  prub- 
lemalic  enrth  in  Bcborlomitc.)  If  the  solution  be  very  neutrel,  a  large  per- 
centage of  alutninum  is  precipitated.  Owing  to  tills  behaviour,  titanic 
dioxfd  is  often  given  as  alumina,  and  vice  vtria.  When  the  ferric  oxyd, 
after  the  supposed  precipilation  of  titanium,  is  weiglied,  re  dissolved  and 
Mtimated  hj  permanganate,  the  deficit  is  considered  to  be  alumina,  when 
in  reality  it  is  titanium,  or  zirconium  dtoxyd.  However,  my  method 
although  applicable  to  large  quaotities  b  more  especially  designed  for  small 
reiidnea,  with  which  precipitations,  fbr  physical  and  chemical  reasons,  give 
rise  to  considerable  error. 

The  mixed  oxyds  arc  digested  with  equal  parts  of  water  and  concen- 
trated Bulphutic  hydrate  at  Increasing  temperature,  until  the  excess  of  acid 
Is  evaporated,  I  dissolve  now  in  the  smallest  possible  quantity  of  water, 
and  bring  the  liquid  upon  a  watch  glass,  where  a  quantity  of  diammoniuin 
sulphate  is  added,  corresponding  to  the  alum  equivalent  of  alumina  equal 
to  the  weight  of  the  mixed  oxyds.  A  gentle  heat  is  applied  until  the  am- 
monium sail  is  dissolved,  and  the  whole  is  allowed  to  evaporate  spontan- 
eously In  a  warm  place.  Under  these  conditions,  titanium,  zirconium  and 
alaminum  form  double  salts  with  ammonium,  bnt  those  of  the  two  former 
are  very  solnble  in  cold  water ;  while  the  well-known  aluminum  double 
salt,  the  alum,  partly  owing  to  the  physical  t»nditions  of  the  crj'stals,  is 
only  slightly  soluble  in  cold  water,  and  still  less  so  in  a  solution  of  ammo- 
nium or  potassium  sulphate.  Accordingly,  the  dry  mass  of  salts  is  moist- 
ened with  a  few  drops  of  cold  water,  when  every  salt,  but  the  alum  will 
pass  into  soluUon,  and  the  latter  salt  will  be  recognized  at  once,  under  the 
fens,  by  pecnliar  and  constant  octaliedrlc  forms. 

This  salt  Is  so  granular,  that  it  can  readily  be  fVeed  from  accompanying 
salts  by  decanlatlon,  washing  with  a  solution  of  ammonium  sulphate.  Com- 
parative tests  showed  that  this  washing  process  may  be  continued  at  length, 
witbODt  effecting  a  perceptible  decrease  of  the  alum.  Thus  freed  (htm  lis 
mother  liquor,  the  crystals  may  be  removed  Into  a  smalt  platinum  crucib'e 
by  means  of  a  small  piece  of  Alter  paper,  ignited  over  the  blnst  lamp, 
alutninnm  seaquioxyd  obtained  in  great  pui-ily,  and  lis  weight  ascertained. 
If  the  quantity  be  very  small  {less  than  0.0005  gr. )  the  Alter  paper,  whose 
ashes  bring  in  impurity,  the  crystals  may  be  washed  into  the  crucible  with 
a  small  amountof  boiling  water.  In  this  manner  I  could  estimate  0.0001  gr. 
and  obtain  a  very  distinct  confirmative  test  by  cobalt  nitrate,  before  the 
blow'pipe.  Experiments  demonstrate  that  the  presence  of  titanium  and 
zirconium  sulphates  does  not  interfere  with  the  complete  crystallization  of 
aluminum  as  alum,  and  as  this  salt  only  contains  eleven  percentum  nf 
aluminum  sesquioxyd,  the  sensitiveness  of  the  reaction  is  readily  under- 
stood. 

NoTB. — The  mixed  oxyds  must  be  fVeed  from  silicn,  which  is  easily  ac- 
complished by  adding  a  dropor  two  of  hydrofluoric  acid,  during  their  diges- 
tion with  sulpbnric  add. 

I  am  well  aware  that  the  determination  of  aluiniaum  as  alum  is  not  new. 
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but  I  have  nowhere  Id  the  Kleratnre  noticed  a  recogDitlon  of  its  aDpsrioritf 
over  other  methods,  and  especi&lt;  none  appljdng  to  this  tepeiation  from 
titanium  and  zirconium  in  a  micro-chemical  sense. 

The  mother  liquor  fcora  the  alum,  cont^nlng  the  sulphates  of  titsoiQin 
and  zirconium,  besides  a  considerable  amount  of  ammonium  sulphate,  is 
evaporated  in  a  platinum  capsule  (one  with  a  conical  apex  preferable,  as  it 
facilitates  the  removal  of  the  ozjds  after  ignition),  evaporated  to  drfneM 
and  Ignited  with  caution  over  a  blast  lamp.  The  oxyds  are  then  left  in  b 
scaly  condition,  veiy  finelj  divided  and  well  adapted  to  the  sutneqaent 
treatment.  Thar  might  be  precipitated  by  ammonium  hydrate  and  then 
ignited  ;  but  this  wontd  cause  some  inevitable  loss,  and  on  the  other  hand 
silica  would  be  again  introduced  by  the  filter  ashes  and  ftom  the  glass 
vessels,  which  would  interfere  with  the  reactions.  The  oiyds  would  be  ob- 
tained in  hard  pieces,  requiring  grinding,  and  augment  the  expenditure  of 
work  and  time  genetnlly. 

The  difficulty,  nay,  Imposgibility,  of  separating  titanium  fh>m  zirconium 
is  well  understood  by  all  analjrsts  who  have  occupied  themselves  with  the 
subject.  I  have  not  overcome  these  difflcultiea,  but  I  bope  being  able  to 
show  my  co-laborers  a  way  by  which  a  quantitative  eslimation  of  the  two 
metals  may  be  arrived  at  where  they  occur  tagetber.  It  was  proposed 
already  by  the  great  Nepom.  Fuchs  to  reduce  titanium  dioxy d  or  chlorid 
to  the  sesquichlorid  by  tin,  and  estimate  its  quantity  volumetrically.  Owing 
to  the  unstable  nature  of  the  sesquichlorid  and  other  causes  not  under- 
stood, this  method  bits  to  give  satisfaction.  It  is  also  proposed  to  effect 
a  separation  by  boiling  the  acetate  solution  of  the  metaU.  In  my  experi- 
ments I  have  not  been  able  to  obtain  anything  like  constant  results,  and 
the  difficulty  to  remove  the  alkaline  salts  flrom  the  hydratic  oxyds,  causes 
errors  in  amall  quantities  of  the  oxyds,  amounting  to  twentf'flve  per  cent. 

In  my  prolonged  working  with  titaninum  and  the  earth  of  schorlomite, 
I  hsd  occasion  to  produce  the  blow-pipe  reacUon  many  hundred  times, 
and  notidng  the  various  shades  of  color  produced  with  mlcrocosmic  salt 
in  the  reducing  flame,  together  with  their  constancy,  I  conceived  the  idea 
to  make  this  reaction  the  basis  of  a  quantitative  colorimetric  method.  In 
the  first  Instance  it  should  be  useful  in  determinative  mineralogy  to  dis- 
tinguish between  the  several  titaniom  minerals,  where  a  difference  of  10 
per  cent,  even  would  be  sufficient  to  characterize  a  spedes.  In  working 
up  the  Idea,  however,  I  was  astonished  to  see  how  rapidly  the  eye  became 
sensitive  to  discriminate  between  the  shades  and  intensities  of  color  on 
small  surfaces.  Thus,  when  analyzing  the  astrophylllte,  more  minute  and 
carei^il  experiments  proved  that  a  very  satisfactory  quantiiative  eetinutloQ 
of  titanium  dioxyd  may  be  effected  when  it  is  mixed  wiih  zirconium  or 
other  colorless  oxyds,  which  themselves  do  not  produce  a  coloration  with 
mlcrocosmic  salt  in  the  reducing  fiame.  There  are  but  three  metals 
whose  presence  in  even  a  (»>mparatlve1y  small  amount  will  Interfere  with 
the  accuracy  of  this  method  :  vanadium,  chromium  and  tungsten.  The 
two  former  produce  a  green  salt  in  the  reducing  flame,  the  latter  a  deep 
iky  blue. 
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I  called  attsntioD  to  the  effect  of  vanadium  on  tbe  titanium  reaction 
some  time  ago  (Proceedings  Acad.  Nat.  Sciences,  March,  1876),  when  it 
was  stated  that  the  two  metals,  producing  compHmentary  colors  — red  and 
green — will  extinguish  each  other  ;  vanadium,  however,  may  he  recognized 
by  its  deep  yellow  color  in  the  oxydizing  flaibe,  which  ia  most  intense  at 
low  temperature,  while  the  yellow  of  titanium  only  ahowB  at  high  tempera- 
ture, Just  below  red  heat.  This  point  ia  not  only  of  general  interest,  as  a 
cose  which  might  possibly  present  ilself  to  the  analyst,  but  is  of  direct 
practical  importance,  since  I  liave  found  vanadium  in  all  the  titanium 
minetBis  of  Magnet  Cove  (Proceedings  Acad.  Nat.  Sciences,  March,  1870), 
and  became  aware  of  its  existence  Just  by  applying  this  colorimetric 
method,  to  the  Bmall  residues  obtained  from  the  iron  aesquioxyd,  by- 
means  of  citric  acid  and  ammonium  sulphide.  Here  the  titanium  had 
escaped  precipitation  by  boiling,  and  would  have  been  called  alumina, 
since  it  formed  a  nearly  white  powder  and  did  not  give  the  amethyst  red 
color  in  the  reducing  flame.  However,  vanadium  and  chromium  m^ty  be 
removed  from  the  oxyds  by  fuuon  with  potassium  or  sodium  nitrate,  a 
treatment  which  should  never  be  omitted,  if  the  highest  degree  of  accuracy 
is  desired  in  analysis. 

Prattiail  txeeutioa  of  tha  mtthod.  I  prepare  titanium  dioxyd  and 
aluminum  sesquioxyd,  the  former  from  rutile,  the  latter  fk)m  alum,  in  the 
finest  possible  division,  by  Igniting  their  respective  ammonium  citrates  or 
tartrates,  removing  at  the  same  time  the  last  trace  of  iron  by  ammonium 
sulphide.  In  this  fine  condition  the  oxyds  are  very  readily  dissolved  by 
the  acid  sodium  phosphate  before  tbe  blow-plpe.    I    then  weigh  out 

O.Igr.;  0.095gr.;  0.090  gr.;  0.085  gr O.OOSgr.of  each  of  the  oxyds, 

and  mix  them  together  inversely  by  very  carefhl  trituration  in  tbe  moriar. 
I  produce  thus  one  series  conlabing  in 

TiO,  A1,0, 

100  0 

K  S 


0  100 

These  twenty  samples,  of  one  decigramme  each,  I  put  in  well  corked 
glass  tubes  with  their  respective  number ;  they  form  tbe  standard.  0.002  gr. 
of  the  standard  mixture,  and  an  equal  weight  of  the  unknown  mixture  are 
dissolved  in  equal  quantities  of  microcosmic  salt.  For  very  accurate  dC' 
termination  it  is  necessary  to  weigh  the  salt  (0.12  gr.),  but  with  some 
experience  it  is  sufficient  to  form  a  circular  loop  on  the  platinum  wire  one- 
eighth  of  an  inch  In  diameter,  then  to  add  gradually  of  the  salt  until  the 
bead  is  nearly  spherical,  poesesslng  one -eighth- inch  thickness.  I  use  a 
guage  for  this  purpose  formed  of  two  pins,  whose  points  are  one-eighth 
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iDch  apart,  and  between  wbich  the  bead  [b  made  to  pass  with  alight  Mction. 
In  order  to  dissolve  the  entire  3  milligre.,  I  bring  the  powder  from  the 
scale  pan  on  a  square  piece  of  Swedish  filter-paper  quarter  inch  aqture, 
and  place  this  upoD  a  dark  polished  surface  (botlotn  of  an  agate  mortu')- 
With  the  last  particles  of  the  osydes  the  paper  is  made  to  adhere  to  the 
bead,  burnt  and  thus  no  loss  is  possible.  I  keeps  series  often  beads  (from 
10-10  per  cent.)  hcrmeticallj  sealed  in  a  glass  tube  for  a  primary  com- 
parison, and  having  thus  established  approximate!;  the  poution  in  the 
scale,  it  is  easy  to  select  one  directly  above  and  another  below,  with  which 
to  compare.  Anj  person  accustomed  to  make  colorimetric  observMiona 
with  liquids  will  be  able  to  use  this  method  at  once,  without  any  special 
practice.  As  the  reflection  IVom  the  eplierical  surfoce  interieres  to  a  cer- 
tain extent  with  the  adjustment  of  the  color  in  the  scale,  I  prefer  flattening 
the  beads  upon  a  heated  steel  anvil  with  a  polished  hammer,  also  beated, 
to  prevent  a  too  rapid  chilling  of  the  glaes. 

The  thickness  of  the  wire  determines  the  thickness  of  the  glass,  I  place 
the  several  glass  plates  alongside  each  other  upon  a  flat  porceluD  slab,  bjr 
which  mtians  the  slightest  difierence  in  shade  and  depth  may  be  recognized. 
The  Intensity  of  color  is  much  greater  towards  the  pure  titanium  than 
towards  the  zero ;  the  blue  rays  being  entirely  absorbed  by  the  glass  at 
25  p.  TIO„  the  glass  being  then  purely  pink.  I  am  now  experimeotiiig 
upon  the  feasibility  of  extinguishing  the  color  of  the  titanium  by  a  gradu- 
ated scale  of  green,  representing  percent  of  tllaninm,  by  which  means  I 
am  led  to  believe  this  colorimetric  method,  before  the  blow-pipe,  will  be 
made  easier  and  more  perfect. 

2.   AsPVKDMHITS. 

Cryitattographieal  prop»rtia».  The  crystals  are  elongated  prisma  with 
the  clinopinakoid.  As  the  faces  are  of  equal  width  the  cross  section  forms 
an  equilateral  hexagon.  No  terminal  &ces  could  be  observed.  The 
obtuse  prismatic  angle  was  found  124'^  30'  with  the  hand  goniometer.  The 
habitus  isallogetherlike  that  of  common  hornblende.  In  one  large  crystal, 
which  I  obtained  loose,  measuring  nearly  4  inches  in  length  by  one  inch 
in  width,  I  noticed  a  disaggregation  similar  to  that  observed  in  uralite, 
that  is  to  say,  the  crystal  breaks  up,  or  crumbles  into  an  Infinite  number 
of  small  individuals.  The  principal  direction  of  this  parting  appears  to  be 
a  plane  parallel  to  tlie  orthopinakoid,  a  face  not  developed  in  the  crystal. 
These  small  Individuals  exhibit  brilliant  faces  and  give  a  prismatic  angle 
of  1M°  5'  on  the  reflexion  goniometer.  On  the  smaller  and  more  compact 
crystals,  which  are  imbedded  in  quartz.  I  observed  a  cleavage  panllel  to 
the  orthopinakoid  quite  as  martfod  as  that  parallel  to  the  prism.  I  could 
not  measure  the  angle  accurately,  but  it  appeared  larger  than  the  angle  ol 
the  prism.  The  eoior  is  raven  black  (afler  removing  superficial  impurities 
by  hydrochloric  acid),  the  liuire  submetallic,  and  the  color  of  floe  powder 
is  lavender  blue. 

Hardness  =  6. 
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SpeciBc  gnvhy  =  3.483  at  12  C°  (with  coarse  powdur).  Bifor»  th« 
bitmpift  mellBeaaily  to  a  black  glass  ia  the  flaina  oroU  lamp.  With  micro- 
cosmic  salt  gives  the  reaclioo  of  silica,  iron,  manganese,  and  with  difficalty 
that  of  titanium.  Colors  the  flame  yellow.  Imperfectly  decomposed  bj 
fuMoD  with  E  H  B  O^  not  acted  upon  by  hydrochloric  and  aiilphuric  add 
at  atmospheric  pressure,  and  very  slowly  decomposed  with  sulphuric  acid 
In  a  sealed  tube  ai  100  C°. 


CompositiOD : 


49.89 


Oxygen. 


1 


TiO, 

= 

1.48 

0.5S8 

ZrO, 

= 

0.75 

0.197 

A'A 

= 

trace 

Pe,0. 

= 

1S.88 

4.764 

FeO 

= 

17.95 

3.983 

HaO 

= 

1.75 

0.8Sr> 

Na.0   ) 

2.149 

LiO     j 

= 

8.38 

K,0     ' 

= 

1.44 

0.245 

MgO 

= 

0.41 

0.164 

IgniUon 

= 

aao 

R  :  P   :  B  =  17  :  8  :  4.8 

To  obtain  the  atomic  ratio,  we  bare  : 


Si    = 

0.886 

Ti   = 

0.017 

Si    =    0.0093 

Quotient. 

Atonw 

Zr  = 

0.006 

Si    =    0.0020 

Si    =    0.8475 

8.56 

Fo  = 

0.099 

Pe   =    0.099 

1.00 

Fe  = 

0.249 

Fe  =    0.278 

3.809 

Mn  = 

0.026 

■  ■  Na  =    0.288 

3.88 

Na  = 

0.268 

0     =    2.428 

24.52 

K    = 

0.081 

Na=    0.018 

Mg  = 

0.010 

Fe  =    0.004 

0    = 

2.438 

the  ues 

rest  symbol  will  be 

fe,    Fe  Na, 


It  i6  apparent  tliat  neither  the  oxygen  ratio,  nor  the  atomic  ratio  lead  to 
a  very  Batiifactory  formula,  in  as  much  as  the  formula  given  contains  one- 
half  atom  of  oxygen  more  than  required  to  satisfy  the  afBniliee  of  the 

FBOC.  AMSR.  FBILOe.  BOC.  X7I,  06-  3U 
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Owing  to  the  extreme  cleavage  of  the  miaemi,  a  BuSScientlj  tbio  Bcctkm 
could  not  be  prepared  to  allow  a  microscopical  and  optical  examioatioD  ; 
and  the  presence  or  absence  of  minute  particles  of  other  species  oonld 
therefore  no:  be  ascertained.  The  analysis  was  conducted  with  great  care, 
of  everj  constituent  a  check  dcterminatlnn  was  obtained.  Three  alkali 
determinations  gave  identical  resuUs.  Only  the  ferrous  iron  was  but  once 
determined.  After  being  In  sealed  tube  fur  nearly  a  week,  the  minersl 
was  not  completely  decomposed.  Afler  titration  I  Altered  from  silica  and 
undecomposod  part,  removed  silica  by  sodium  hydrate,  and  from  tb« 
weight  of  residue  I  calculated  the  ferroua  iron  pro  toto.  In  ihe  face  of  the 
duplicate  and  closely  agreeing  determiiiBiionB  I  caanoi  explain  the  defi- 
ciency of  two  per  centum  in  the  analyBia. 


Occurs  in  brilliaDt,  mostly  Iron  black  crystals,  imbedded  in  quartz  or  in 
astrophyllite.  The  size  varies  from  niicroBOopic  dlmenaiung  to  j  inch  py- 
ramidal edge. 

Crj/atalhgrapMeal  properlm.  The  form  is  a  combination  F.  30P-  OP- 
I  observed  the  basal  plane  on  every  crystal  which  I  examined.  It  is  some- 
times  very  ainall,  but  mostly  very  plainly  developed  and  splendent.  On  one 
crystal  it  appeared  distinctly  rhomlxiid,  and  this  induced  me  to  measure 
the  angles  of  the  pyramidal  edge,  which  I  found  laCP  SG' ;  123^  15'.  Bat 
all  other  crystals  gave  as  nearly  123'?  as  the  uneven  faces  could  be  expected 
to  average.  The  rhomboidal  crystal  stands,  therefore,  alone  as  a  distorted 
individual.  The  prism  is  generally  very  small,  often  only  a  splendent  edge. 

When  boiled  with  strong  hydrochloric  acid  the  black  color  disappears, 
and  the  substance  exhibits  a  yellowish  fiesh  color.  The  individuals  appear 
corroded.  Otherwise,  physical  characters  idenUcal  with  ihoae  of  other 
localities. 

Speciac  gravity  at  13  0°  =  4.538. 

CompositiOD  : 

SiO,  =  89.70 
ZrO,  =  60.98 
Fe,0,  =  9.20 
HgO     =     0.80 

100.18 

The  coarse  powder  of  the  mineral  liad  been  boiled  for  some  time  with  strong 
hydrochloric  acid,  until  no  more  Iron  was  dissolved.  The  unusually  large 
percentage  of  iron  still  shown  by  the  analysis  must  reasonably  be  consid- 
ered as  belonging  to  the  mineral. 

NOTB. — While  this  paper  is  in  press;  I  obtained  other  specimens  ttota 
El  Paso  County,  in  which  a  black  mica  occurs  In  large  foliated  masses,  tra- 
versed by  aGtrophyiiite.  This  and  another  mineral,  apparently  arfvedsonite 
changed  into  a  micaceous  mineral,  I  am  Investigating  at  present. 
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A  mtasand  teetlon  of  the  Palaotoit  Rockt  of  Ctntral  Paniuyhania,  from 
iht  lop  of  tho  AUeghrny  Riv»r  Coal  Striti,  doien  to  th»  Tr«iUon  Liinolone 
in  tke  Loatr,  or  Ca/nbro -Silurian  Sytttta. 

B-i  Charles  A.  Ashbubder, 

Asst.  2d  Oeol.  Surv.  Pa. 

(ibod  b^ore  tht  American  Philotophioal  Society,  Ftbruary  10,  1877.} 

ThefollowiDg  long  section  or  the  FalieoEOicBtrabi  ofHuntingdoD  County, 
PeoDsylTanls,  is  the  result  of  an  instrumental  aludj  of  a  dlBtiict  bounded 
on  the  west  Xtj  Broad  Tap  MounUin  ;  on  the  north  by  the  East  Brood  Top 
Rikilroad  ;  on  the  east  h;  Blacklog  Valley  ;  on  the  south  by  Sideling  Hill 
Creek. 

Two  Tertlcal  sections  were  constructed  nlong  cross  section  lines,  in  a 
north-west  direction,  from  the  Trenton  limestone  of  Blacklog  Valley  U> 
the  Broad  Top  coal  basin,  a  number  of  other  shorter  sections  were  made 
along  selected  portions  of  the  district  between  the  two  longer  lines. 

The  results  of  the  measurements  made  on  these  several  lines  of  surrey, 
suffidently  near  together  to  check  one  another,  are  given  In  the  following 
pages. 

The  whole  height  of  the  vertical  section,  from  the  top  of  the  Mahoning 
sandstone  in  the  Coal  Measures  down  to  the  bottom  of  the  Trenton  lime- 
atone,  is  eighteen  thousand  three  hundred  and  ninety-four  feet  (16,8M'), 
distribnted  as  follows  : 

Carboniferous  3trata« at  least.      8,777' 

Devonian  Strata. 7,ii76' 

Oriskany  Sandstonet 58'     ^18,894't 

Upper  and  Middle  Silurian 4,214' 

Lower  or  Cambro-Silurian at  least.      2,370'  . 

This  section  would  therefore  represent  the  record  of  a  shaft  or  bore  hole 
3^  miles  deep,  sunk  tVom  the  surfkce  of  the  land  of  the  Broad  Top  Coal 
Basin  at  Broad  Top  City. 

Carbon  i  f  broub. 
No.  XIII. 
Alleghany  Rittr  {Loieer  Prodtietiv4')  Coat  Mta$ur»* 264' 

367.  Mahoning  Sandstone.  A  white  conglomerale  sandstone, 
containing  a  softer  shaly  moss  and  a  coat  bed 90' 


tOeologlBts  mar  Inolade  the  Oriskany  tn  the  DevonlaJi  or  in  the  Silurian  ai 
ther  see  proper. 

t  To  get  this  total  tbe  measurements  of  the  rocks  above  the  Clin  Ion  lower  olive 
i:iB[«  at  ShUIIIo  are  added  to  those  or  the  rocks  beloiv  that  taorlsonaiOrblnnia. 
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260.  Baadstone  and  shale,  containing  a  tmall  bed  of  eoal,  in 
black  slate  aad  abale,  a  abort  distance  below  the  bottoot  of  the 
HalioniDg  Baudstone,  probably  repreaentiog  Coal  E,  Upper 
Freeport.  Lower  part,  directly  above  Coal  D,  hard,  rather 
maBaive  block.  alaUi 45' 

265.  Coal  bedD,  (top  bench  mine  C) 2'1" 

204.  Black  fissile  slate  containing  seams  of  coal  vary- 
ing la  thickness  from  ^  to  ^  inch C*" 

363.  Coal  bedD,  (middle  bench) 0'2" 

262.  BlatecODhtiningastratum  of  sandstone  abontthe 
centre S'l" 

261.  Coal  bed  D,  (bottom  bench).    Fireclay  floor  of 
the  mines  unmeasured S'l" 

360.  Sandstone  and  sbaJe ;  black  slate  lower  part 45^' 

S6fl.  Coal  bed  C,  (top  bench  mine  B) 1'6"  1 

858,  Hardgrayish-blackalale,  (varying  thickness).  ..0'4"  I       „,.„, 
257.  Coal  bed  C,  (bottom  bench).    Fireclay  floor  of         j      ^^^' 

the  mines  unmeasured 3'0"  J 

256.  Sandstone,  shale  and  slate SO' 

355.  Coal  bed  B.  (top  bench  mine  A) 1'  6"  j 

254.  Rock  and  fireclay 1'  4"  ?      4'8" 

S58.  Coal  bed  B,  (bottom  bench) I'lO"  J 

3S3.  Sandstone  and  shale S5' 

351.  Coal  bed  A,  underMd  by  a  carbonaceous  bladi  fire- 
clay, commonly  called  black  gravel 2' 

No.  XII 

Potheilh  (Beral)  Conglomtrate  [MilUione  QriL) 

Upper  Member.  Piedmont  Sandstone. 
250.  Upper  member  consisting  of  three  parts,  upper  white 
and  reddish  while  and  gray  flaggy  sandstone  and  conglomer- 
ate ;  in  the  middle  part  the  conglomerate  predominates,  the 
pebbles  are  larger  but  Irregularly  distributed,  the  strata  ex- 
hibiting false  bedding  to  a  marked  degree  ;  while  the  lower 
part  is  composed  piincipally  of  thinly  bedded  and  conglomer- 
atic sandstone 160' 

Middle  member  (^Ktmawha  River  Coal  8trie»). 

249.  Sandstone  and  shale,  '•        "       14' 

246.  Coal  (Fireclay  floor  unmeasured) 3' 

24T.  Less  mHsalre  gray  sandstone  exhibiting  fklse  bedding..    IT' 

246.  Dark  gray  and  black  slate  and  slaty  sandstone. 7' 

I        Lower  member  ( CoiiglomeraU  proper.') 
245.  Hard  massive  gray  sandstone,  strata  ftuctured  in  a  per- 
pendicular and  also  oblique  direction  to  the  bedding,  surfaces 
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staiQed  and  coated  with  ferric  osido,  coDtaining  impreBttions 

of  calamltes,  lepidodendra  leavee  &Dd  sigillaiia 10' 

344.  Upper  part  conalata  of  a  hard  masalTe  gny  and  white 
sandstone  and  conglomerate,  the  latter  predominstiDg  toward 
the  central  part  where  the  pebbles  are  large  ;  while  in  the 
lower  part  there  ia  less  conglomerate,  the  sandstone  becoming 
(lark  gmj  and  flaggy,  containing  micaceous  specks 70' 

No.  XI. 

much  Chunk  (Uirtbral)  Bed  Shale 11 

Upper  Member. 
243.  Brownsilidovwandebatyhematite,  varjlngthickness. 

312.  Yellow  argillaceous  sand  shale  S  ±  feet 

341.  Yellow  and   greenish -yellow  flaggy  sandstone  with    .kq, 
slight  alternations  of  green  argillaceous  shale  20  d:  feet. . . . 
240.  Ri^-d  and  gray  sandstones,  and  shales,  rather  flaggy  and 

argillaceous 

[At  the  west  end  of  Wmy's  Hill  Tunnel.  J 

239.  Verysofl  bright  red  shale 6B' 

238.  Hard  grayish-red  sandstone  showing  false  bedding. . .      41' 
287.  Itcd  sandstone  containing  white  calcareous  seaiiis  along 

planes  of  false  bedding 48' 

330.  Softer  red  sandstone 28' 

335.  Dark  grayish-red  sandstone,  much  harder  and  exbibit- 

'  ing  false  bedding  and  perpendicular  Ihicture 14' 

334.  Friable  soft  bright  red  sandstone  and  shale S8' 

[At  the  east  end  of  Wray's  Hill  Tunnel.  ] 

233.  Partly  concealed.  Probably  composed  of  red  and  gray 

sandstone  with  olternalions  of  red  and  gray  slialea  and  flags. ,   300' 

333.  Probably  red  shales  and  sandstone 177' 

Middle  member  {Mountain  Litmttona.) 

231.  Redshaly  limestone 3  ±' 

330.  Red  shale  very  argil Uceous 10  ^' 

330.  Soft  argillaceous  red  shale 6' 

2S8,  Massive  sili clous  red  limestone  (easily  weathered)  cod- 
tninlng  Ttrabratula  RoemingiH,  Orammytia,  Strophodonta, 

Rhynehontlla 3'6" 

327.  Very  soft  red  shale 3' 

336.  Red  and  gray  mottled,  calcareous  shale  (concretion- 
ary) contains  GBnlronella   3' 

235.  Red  calcareous  sbale  and  limestone 9' 

324,  Variegsted  red  and  gray  massive  limestone 1*  > 

223.  Oray  massive  limestone 8' 

222.  Red  shale 6' 

321.  Orcenish'gray  aTgillaceous  limestone 4' 


■  Google 


Asbbumer.J  O^^  IFeb-H. 

Lower  member. 

320.  Concealed 3' 

319.  Partly  concealed.  Probably  compoeed  of  maagive  red 
silicious  eandstoae  and  shale  nitli  alternatioDS  of  gray  sand- 
atone  and  flags. 114' 

S18.  Coarse  grained  greenUh-gray  sandstone  overlaid  by  red 

shale 3' 

SIT.  Heavy  argillaceoiis  gray  Band  stiale,  conchoidal  (tac- 

ture  containing  streaks  of  hematite  and  maoganeBe •' 

316.  Reddisb-gray,  sandy  slate  colored  wiib  ferric  oxide....      3' 

315.  Very  hard,  flinty  greenish. gray,  massive  aandstone T' 

314.  Aliemaliog  brittle  green  and  red  shale 3' 

313.  Hard,  dark-gray  sandy  slate 3' 

No.  X. 

Poeono  (  Vt»perti<ne')  Qrag  Sandttone 31S3' 

Upper  member. 

313.  Partly  concealed.  Composed  for  the  most  put  of  hard, 

coarse  grained,  massive,  browuish.gray  and  gray  sandstone, 

alternaliogwith  thinly  bedded  and  flaggy  sandstone,  and  shale 

of  the  same  color.    Near  the  top  a  fuw  beds  of  red  shale  and 

sandstone 580' 

[A.tthe  west  end  of  Sideling  Hill  tunnel.] 
211.  Massive  gray  sandstone  surfaces  coated  with  ferric 

oxide 8' 

310.  Alternating  massive  gray  and  greenish-gray  sandstone 
containing  a  twelve  inch  seam  of  black  slate  showing  im- 
pressions of  minute  plants. 32' 

Middle  member,  upper  part. 

{Ifem  Bitter  Goal  S«nV»), 

209.  Massive  gray  sandstonecontaining  thin  partings  of  coal.    39' 

308.  Gray  argillaceous  sand 5" 

307.  Coal  (seam  No.  19) 8J" 

306.  Soft  greenish -gray  micaceous  sbale I'3" 

305.  Light  gray,  maBsivo  sandstone  containing  thin  plates  of 

coal  and  micaceous  specks 56' 

204.  Sandstone  containing  Ibin  partings  of  coal V 

203.  Son,  loose  sandstone  containing  seams  of  coal,  running 
irregularly  through  the  mass,  amounting  in  all  to  about  5 

inches 6' 

303.  Massive  sandstone  containing  in  its  lower  part  plates 

of  coal 13' 

aOl.  Poor,  bony  coal  (Seam  No.  16) 3" 

300.  Sandstone I'B" 

190.  Argillaceous  sand J" 

198.  Coal  (Seam  No.  IT),  maximum  thickness  9  inches 3" 
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197.  Ai^illaceouB  sand  contatDlog  plates  of  coal 4" 

196.  Qroy  sandstone  contalDJag  between  the  strata  a  great 

deal  of  loose  sand 15' 

IBS.  Oray  sandstone  containing  nodules  of  pyrites  and 

plates  of  coal  in  tlie  upper  portion  of  the  mass. 26' 

194.  Coal  very  mncb  broken  up.    (Seam  No.  16) 1'' 

193.  Sandstone  containing  nodules  of  iron  pyrites 2'6" 

192.  Coal  (Seam  No.  IS) ;  brilliant  lustre,  rbombobedral 

fracture,  resembling  bituminous  coal  1" 

191.  Sandyflreclay 0" 

190.  Coal  (Seam  No.  H) I" 

189.  Snndatone  witb  thin  partings  of  coal  in  the  lower  por- 
tion       4' 

188.  Sandstone 9' 

187.  Fireclay 1" 

186.  Slialy  sandstone 84' 

185.  Coal  (Beam  No.  13) 1" 

184.  Alternating  sbaty  and  massive,  gray  sandstone 6' 

183.  Tour  bony  coal  (Seam  No,  13) 3" 

1B3.  Shaly  sandstone 6' 

1BI.  Coat  {Beam  No.  11)  ;  very  much  broken  up  and  asso- 
ciated with  red  sand 1" 

180.  Shaly  sandstone 4' 

ITS.  Coal  (Seam  No.  10)  maximum  thickness  6  inches. 3" 

178.  Sbaly  sandstone. 2' 

177.  Coal  (Seam  No.  0)  1" 

176.  Shnly  sandstone 1 ' 

175.  Coal  with  sandstone  above  and  below  (Scam  No.  S)         1" 

174.  Qray  sandstone 88' 

173.  Steel  gray  shale  of  a  greasy  lustre 8" 

173.  Coal  (Seam  No.  7) 1" 

171.  Pire  clay 1" 

170.  Sandstone 5' 

169.  Coal  iScam  No.  6) 1" 

168.  Sandstone  10" 

167.  Coal  (Scam  No,  5)  resembling  very  much  specimens 

from  MontRoraery  County,  Virginia 2" 

169.  Soft  sandBtono 5" 

165.  Coal  (Seam  No.  4) 2" 

164.  Sandstone  containing  loose  brown,  argillaceous  sand..     14' 

168.  honee  sand  shale,  surfaces  coated  with  acicular  crys- 
tals of  sulphate  of  alumina  formed  by  the  decomposition  of 
pyrites 8' 

162.  Coal;  very  much  broken  up  by  false  bedding  and  con- 
taining a  great  deal  of  Iron  pyrites  (Seam  No.  3) 3" 

161.  HassiTe,  gray  sandstone  having  a  rbombohedral  f^c- 
ture  and  containing  specks  of  slate  and  ferruginous  matter 36' 
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160.  Coal  (Seam-No.  3) ;  verj  mucti  broken  up  bj  false 

bedding 1" 

159.  Soft,  gruy,  ehaly  Bandstone  exhibiting  bise  bedding. .    ■  6' 

15$.  Poor  bony  coal  (Seam  No.  1). 1" 

Miildle  member.    Lower  part. 
157.  Soft,  black  ahalc  containing  plates  of  coal  and  imprea- 
atons  of  minule  plants,  surfaces  stained  wltb  ferric  oxide  ;  al- 
ternating with  a  flne  grained  conglomerate  containing  mics' 

ceous  specks, 25' 

15S.  Yellowisb-graj,   argillaceous   shale   containing   thin 

plates  of  coal.    Surfaces  showing  "sticken  sides." 36' 

155.  Sandstone 8' 

154.  Black,  carbonaceoos  slate  enclosed  in  hard  massive 

sandstone 3" 

153.  Hard,  massive,  gray  sandstone 17' 

153.  Hard,  conglomerittc,  light  gray  sandstone  containing 

a  few  alternations  of  black  slate 51' 

IQl.  Hard,  massive  sandstone  alternating  with  gray  slaty 

micaceous  sandstone 45' 

ISO.  Boll,  gray  shale I' 

14B.  Alteroatiog  dark  gray,  flaggy  and  slaty  sandstone  con- 
taining micaceous  scales 33' 

148.  Dark  gray,  argillaceous  shale  with  talcy  lustre 39' 

147.  Dark  greeniah-giuy  shale,  with  talcy  lustre,  contain- 
ing acicular  crystals  of  sulphate  of  alumina  formed  by  the 

decomposition  of  pyrites 10" 

146.  Soft,  black  slate 8" 

145.  Massive,  gray  sandstone 3' 

144.  Soft,  gray,  argillaceous  shale 6'6" 

143.  Massive,  hard  gray  sandstone S5' 

143.  Finegrained,  light  gray  conglomerate  allematjng  with 

thin  strata  of  black  micaceous  sandstone- 13' 

141-  Fine  grained,  dark  gray,  argillaceous  shale  alternating 
with  a  bard,  gray  sandstone  intcrstratlfied  with  a  black  mi- 
caceous sandstone 26' 

140,  Massive,  flinty  gray  sandstone  alternating  with  yellow. 

ish-gray  sandstone  showing  false  bedding 17' 

139.  Soft,  gray  shale 1'3" 

138.  Hard,  gray  sandstone 1'6" 

137.  Soft,  grayshale I'fl" 

136.  Soft,  yellowish  gray  shale  of  a  talcy  lustre 1'6" 

136.  Very  hard,  massive  bluish-gray  sandstone,  with  oc- 
casional seams  of  a  lead-colored  day 4' 

184.  Hard,  massive  gray  sandstone ." 13' 

138.  Gray  slaty  sandstone 10" 

133.  Carbonaceous  shale '    5" 
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181.  Gray  BhaJe 8" 

ISO.  Black  coal  state 2" 

129.  Grey  aaad  sbsle 8'4" 

188.  Black  slaM 4" 

127.  Hard,  maBBive  gray  sandstone  altenialiDg  wllb  yellow- 
ish gray,  argiltaceous  sand  shales 15' 

Lower  Member. 
126.  Dark  blulBli.gray  slaty  sandstone  alteroating  with  a 

shale  of  close  texture 22' 

12S.  Alternating  gray,  green  and  yellow  abale 26' 

124.  Qreen  shale  containing  (7ypri<:anlina  and  OrMii.   ...       9' 

[At  the  East  end  of  Sideling  Hill  Tunnel.] 

128.  Partly  concealed.    Alternating  as  above  but  softer. ...    2S' 
122.  Hard,  coarse -grained  reddish. gray  sandstoDe  alterna- 
ting with  BotV  yellow  sandy  shale 165' 

121.  Coarse-grained  yellow  sandstone.     Burfaces  etdned 

with  iron,  alternating  with  grayish.brown  sandstone 13' 

120.  Alternating  yellow,  gray  and  green  sbaty  sandstone. .    44' 
110.  Soft  yellow,  sandy  shale  interalratifled  with  a  gray 
flaggy  sandstone,  alternating  with  a  brown  sandstone  contain. 


118.  Flaggy  olive  sandstone  alternating  with  a  greenish- 
gray  sandstone  conltuning  iron  concretiona-  Partly  con- 
cealed i2' 

117.  Partly  concealed.  Soft  green  and  olive  sandstone  alter- 
nating with  soft,  yellow,  flaggy  and  hard,  massive  gray  sand- 
stone  containing  ferruginous  Bpecha  and  having  a  distinct 
rhomboUedral  fracture 440' 

Devonian. 
No    IX. 
Caltkill  (.Pontm)  Etd  Sandtlone 

116.  Concealed.  Probably  composed  of  red  shales  and 
sandstone  alternating  with  white  and  gray  sandstones. ITS' 

115.  Greenish  .gray,  slaty  sandstone  containing  micaceous 
ijpecks  altemaljng  with  soft,  bright  red  sbale 100' 

114.  Massive,  coarHe- grained,  reddish. gray  sandstone  alter 
nating  with  red  sliale  and  sandstone 125' 

113.  Very  sllicious  brown  hematite,  thickness  undeter 
mined,  but  variable 

112.  Partly  concealed.  Consisting  for  the  most  part  of  red 
flaggy  sandstone  and  shale  alternnting  with  massive  yellow, 
gray  and  white  shaly  sandstone ■ 1520' 

111.  Red,  sandy  and  ar^llaceous  shale;  lower  part  contain. 

PROO.  AlCKB.  PHILOe.  BOO.  XTI.  99.  Sh 
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ing  fucold  steou  and  showing  a  fine  exhibition  of  ripple 
marks 270' 

110.  Red,  massive  aandstune  and  sltale  with  slight  alteiUK- 
tioDB  of  green  sandy  shale  and  maaaive  brown  aandatone,  par- 
ticularly toward  the  lower  part 140' 

109.  Red  shale  and  sandstone  alternaling  with  gray  shale 
and  massive  gray  sandstone;  coDiaining  small  deposits  of  coal.  390' 

108.  Light  yellow,  sandy  shale  alternating  with  ft'iable  red 
shale;  surfaces  stained  with  bituminous  matter.    Lower  part 

browoish-gray  sandstone  containing  micaceous  specks 60' 

Tratuition  BIrata  belvMn  IX  and  VIII. 00' 

107.  Yellowish -white,  argillaceous  sand  shale  lower  pan 
containing  lepidodendra  and  caiamites 8' 

lOfl.  Red  BAndslone  and  siiale,  containing  ripple  marics, 
with  slight  alternations  of  green  shale 18' 

105.  Alternating  olive-green  sandstone  and  shale,  lower  part 
of  a  darker  green  color 10' 

104.  Qreenish-gray  sandstone  and  shale;  upper  10  feet  con- 
taining quartz  crystals;  lower  part  fbssiliferous ; 15' 

103.  Alternating  red  sandstone  and  shale 25' 

102.  Qreen  flssile  shale 1' 

101.  "Larry's  Cr.  ore  bed,"  ranging  from  4  inclies  to  I  foot 
thick,  containing  Spirifer  di/fjuTieta  and  Rh^Tich/fneUa 8'' 

100.  Qreen  Qssiie  sliale  conlaining  two  sandstone  strata,  2 
inches  thick,  upper  surfaces  showing  ripple  marks  and  under 
surfaces  containing  impressions  of  fucoid  s'.ems 3' 

95.  Fossil ifurous,  brownish  gray  sandstone  containing  Spirf- 

/er  diij-uTirta,  &c 1 ' 

06,  Dirty  white  snnd  shale  containing  plant  impressions 3" 

97.  Yellowish  red  sandstone A' 

96.  Red  shale,  easily  weathered,  containing  occasional 
seams  ofB;indston?and  green  shale  a  few  inches  thick 3'  -i- 

No.  VIIL 
Chemung  (  V»rg«nt)  Shalei. IMO' 

95.  Partly  concealed.  Consisting,  for  the  most  part,  of  olive 
and  brown  ai^illaceous  sandstone  and  shale,  containing  alter- 
nations of  red  fissile  shale.    Readily  weathered  into  clay 245' 

94.  Massive  dark-gray  sandstone  containing  ferruginous 
•pecks  alternating  with  reddish -gray,  flaggy  sandstone 15' 

93.  Upper  part  fossiliferous  greenish  gray  sandstone;  lower 
part  alternating  soft  red  and  tight  green  sandy  shale 100' 

92.  Massive  brown  sandstone.  Surfaces  stained  with  iron 
and  coated  with  minute  quartz  crystals,  alternating  with  light 
red  shale,  showing  InipressioDS  of  fucoids 70' 
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91.  Red,  brown  and  gray  MDilstoDe.  Tlie  lower  part  U  com- 
posed principally  of  red  and  olive  sand  shule  coQUining  mica- 
ceous specka ;  sarfaceB  of  the  olive  shale  very  mucb  stained 
with  iron 140' 

90.  Partly  concealed.  Consisting  for  tlie  most  part  of  hard, 
mnssive,  gray  and  brown  sandstone,  containing  micaceous 
specliB,  alternating  with  softer  slialy  strata 500' 

80,  Partly  concealed.  Composed  priocipallyof  massive,  gray 
and  brown  sandstone,  containing  yellow  and  red  specks,  alter- 
nating with  softer  sandstone  and  shale  ;  the  softer  strata  pre- 
dominating more  than  in  No,  90.  being  marked  by  sharp 
narrow  ravines  running  parallel  with  the  strike 490' 

88.  Brown,  green  and  gray  massive  and  flaggy  sandstone; 
surfaces  very  much  stained  with  Iron 80' 

87.  Partly  concealed.  Consisting  for  the  most  part  of  red 
and  olive  shale  and  sandstone;  former  predoiuinating 100' 

8fl.   Massive  reddish'brown  sandstone  containing  n 
Specks '. 

6^.  Miiasive  reddish-brown  sandstone,  containing  in 
specks,  and  shale  alternating  with  brown  urglllaceouB  sand- 

Btoae  containing  crinoid  stems 110' 

Fortagt  (Vergtat)  F.agi 1450'' 

64.  Partly  concealed.  Consisting  for  the  most  part  of  hard, 
massive  brown  and  gray  sandstone  with  alternaiing  strata, 
from  10'  to  30'  thick,  of  soft  olive  and  gray  shale, 
marked  in  some  cases  by  sharp  narrow  ravines  running 
parallel  to  ihe  strike 000' 

83.  Massive  brown saadstone,  containing  iron  specks,  alter- 
nating with  shale 40'i: 

81.  Light  fawn  colored,  argillaceous  ahale  alternating  with 
greenish  yellow,  flaggy  sandstone;  surfaces  coated  with  minute 
quartz  cryetalB TC 

81.  Partly  concealed.  Composed  principally  of  yellow, 
green  and  light  olive  shale  alternating  with  occasional  suams 
of  brown  and  gray  sandstone 140' 

SO.  Light  fawn  colored,  yellow  and  green  argillaceous  shale 
alternating  with  soft  olive  brown  and  green  flaggy  s:indslone; 
latter  containing  yellow  and  red  specka  and  surfaces  stained 
with  Iron 100' 

76.  Light  olive  shale  with  yellow  and  red  stains,  lower  part 
▼ery  flssile 80' 

78.  Yellow  shale  containing  a  few  alternating  seams  of 
sandstone 80' 

77.  Dark  olive  and  yellow  argillaceous  shale 120' 

76.  Light  olive  shale  containing    alternations  of    thinly 

laminated  sandstone  stretA,  trma  t  to  3  Inches  thick 100' 
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75.  Same  in  character  as  No.  TS,  but  with  the  saodslone  pre- 
dominating     SO' 

74.  Dark  olive  sitale  containing  seams  of  sbBly  sandstone, 

stained  bright  red  with  ferrugiDous  mcitteT SO' 

78.  Olive,  red  and  yellow  shale 10' 

72.  Gray  sandstone  with  a  few  siteraating  beds  of  olive  sbale.    3S' 
71.  Fine  grained,  greenisli.gray  sandstone,  in  seams  from  4 
to  6  inches  thick,  altetaating  with  flne-grained,  olive  fissile 
slate 65' 

Qenete  (Cadtnt  Upptr)  SlaU 325' 

70.  Partly  concealed.  Olive  slaty  and  shaly  sandstone  al- 
ternating with  brownish  gray,  flaggy  sandstone  and  a  few 
beds  of  olive  sbale 100' 

60.  Light  olive  and  greenish-gray  argillaceous  shale  and 
slate 73' 

68.  Partly  concealed.  Probably  same  in  character  as  No. 
69 : 100' 

67.  Dark  olive,  flssileslate  with  occasional  seams  of  a  bright 

browQ.colored  sandstone,  2  to  4  inches  thick 50' 

HamiUon  ( Cadent)  ShaUi 6S5' 

66.  Partly  concealed.  Consisting  for  the  most  part  of  gray 
sandstone  flags  and  shales  containing  fossils  as  in  No.  65.  but 
not  as  abundant 250' 

65.  Upper  pari,  bard,  ntassivegreenish-grayand  flaggy  olive 
sandstone,  lower  part  light,  olive,  slaty  sandslone.  Sur&ces 
very  much  stained  with  iron.  Contains :  AvieulopeeUa  prin- 
cepi,  Chonelet  nmeroiiatiit  and  eoronata,  Gramntynia,  Spirifer 
granulifera  and  mucronalui,  and  TtntaeiiliU».  Alga  more 
particularly  Spirophyton  eaudagatli 85' 

64.  Partly  concealed.  Consisting  for  the  most  part  of 
massive,  gray  and  flaggy  sandBtone  alternating  with  beds  of 
thinly  laminated,  flssile  shale  (rossiliferous) 200' 

63.  Thin,  gray,  calcareous,  flaggy  sandstone,  and  seams  of 
greenish -gray,  ^gile  sandstone  alternating  with  gray  and 

dark  olive  shale 100' 

Marcellui  (^Cadent  Lomer)  Black  Slate 873' 

63.  Partly  oonce;»led.  Composed  principally  of  gray  and 
brown  shale  alternating  with  flaggy  and  slightly  calcareous 
sandstone 200' 

61.  Argillaceous  gray,  olive  and  brown  shale  very  much 
stained  with  iron  and  bituminous  matter 200' 

60.  Partly  concealed.  Consisting  for  (he  most  part  of 
brown,  gray  and  black  argillaceous  shale  with  occasional 
seams  of  sandstone 171' 
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59.  Gray,  shaly,  &rglll&ceoua  limestODe   allernatiDg    with 

gTeeQish-grajlIme-ahale  (local  deposit ?) 30' 

58.  Black  flMile  sUte  and  sliale,  surfaces  very  mucb  stained 

with  iron  and  coated  with  bilumiaous  nulter 100' 

57.  Black  slate  and  brown  ihale,  gurraces  stained  with  iron 
and  coated  with  bituminoos  matter  ;  the  sliale  in  Ihc  lower 

part  dircctlj  above  the  iron  ore  bed  ia  very  argillaceous 180' 

68.  Uarcelliu  Iron  ore  bed,  varying  thickness i' 

Upper  lUldtrbarg  (.Poit  Meridian)  Limettont 60' 

55.  Dark  blue  limestone  containing  eeams  of  calcite 4' 

54.  Dark  brownish-gray  argillaceous  lime  shale 2' 

53<  Dark  blue  argillaceous  limestone 3' 

52.  Dark  bluisli-gray  lime  shale  and  light  olive  calcareous 

shale 7' 

51.  Dark  greeniah-gray  lime  shale 1' 

50.  Concealed.     Bhaly  limestone  (?) 7' 

40.  Dark  olive  calcareous  shale  easily  weathered 23' 

48.  Haauve  gray  arglllaceouB  limestone 6' 

47.  Fragile  dark  olive  and  yellow  argillaceous  limestone. . .     10' 

46.  Schoharie  and  Caudagalli,  both  wanting,  but  perhaps  represented 
by  clay  and  shale  on  top  of  the  Oriskany. 

No.  VII. 

Oriekany  {Meridian,)  Sanditone 58' 

45.  Upper  part  ocherous  clay,  lower  part  coarse  grained  fer- 

ruginoDj  and  calcareous  sandstone 13' 

44.  Friable  sand  containing  pebbles  size  of  a  pea 15' 

43.  Coarse-grained  arenaceous  sandstone  more  fragile  than 
abova  and  breaks  into  more  irregular  shapes.  Haas  stained 
with  ferruginous  matter  and  surfaces  coated  with  red  hematite. 
Gontaini :  Cyrtocera*  expantu»,  Dalmania  ntUrurui,  Salonia 
peeuliarit,  Magambonia  lamelloia.  Orlhii  hipparionyx,  Platy- 
eerai  venlrieota,  PUrinea  taxilit,  Rentttlaria  marylaniiea, 
Berutekiria  ovalii,  Renttilaria  itcoidet,  Spirifer  arenoiia, 
Bpiriftr  arrietai.  Oriskany  bermatite  ore  bed,  locally  de- 
posited at  tha  lower  horiion 31' 

SiLDRIAN. 

No.  VI. 

Lower  Beldgrberg. 

Ltteittown  (Pre-msridian)  Limettone 1 62' 

43.  Partly  concealed.  Upper  part  composed  principally  of 
shaly,  argillaceous  limestone  with  probably  a  few  beds  of  crys- 
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titlline  limeBtone,  whU«  (h«  loner  part  la  nude  up  principttlly 

•rtbe  latter 80' 

41.  Hassire,  dark  blae,  crfHtalline  limestone 42' 

40.  MssBive,  bluish-g»}'  limestone,   parts   of  which   are 

characterized  by  a  conchoidal  fHcIure 20* 

39.  Massive,  brownish -gray,  and  blue,  crystalline  limestone 

contalningaltematlngbedsof  gray  shale  limestone SO" 

36.  Uasslve,  gray,  crystalline  and  dark  blue,  argillaceoDS 
limeatooe  with  occasional  beds  of  light  gray,  shaly  limestone 
and  lime  shale.  Contains:  Aetrtularia.  AlteoUUi  mi^ma, 
AheolUti,  Attyloipongia  inornata,  Mertnta  lavi*,  Orthi*  oblala, 
P«ntam»rut  gaUatui,  Shj/Ticlionella  foTmota,  Attyhtponjpa, 
Atrppa  rtlieularit,  Aulopor",  CoTiophyllum,  Meritta  areuata, 
StroirMlcpoTc,  Trematotpira/ormoia,  Zaphrmtit 50' 

Watw-Umt  (Seahnt)  C«m»iU  Btd» 5W 

37.  E*artly  concealed..  Consisting  Tor  the  most  part  of  blue 
and  gray,  thinly  laminated,  argillaceous  limestone 150' 

38.  MoreroasslTe,  bluish-gray.argillaceouslimesionetbiDly 
laminated.    The  massive  strata  liave  a  conchoidat  fractore...  \W 

3).  Haaaive,  dark  gray  and  bluish-gray  limeetone,  surfaces 
coated  with  carbonaceous  matter  and  showing  "slicken  sides." 
Also  contains  calcite  with  a  marked  cleavage.  Lower  part 
contains  irapressiona  of  f\icoids  and  bivalve  shells SCK 

-34.  Partly  concealed.  Similar  to  No.  36  but  containing 
lime  shale W 

39.  Massive  bluish-g^y  llmestODe  attemating  with  alaty 
argillaceous  limestone  and  green  and  yellow  calcareous  shale.     StV 

38.  Partly  concealed.  Principally  yellow  aod  gray,  argilla- 
ceous lime  sliale W 

31.  Gray  and  blnlah-gray,  alaty,  argillaceous  limeaione  and 
shale aO' 

30.  Thinly  laminated,  blue  and  yellow  argillaceous  lime- 
Btone alternating  with  gray  lime  shale SO' 

39.  Brownish-gray  and  gray,  slaty  limestone  conbdning 
seams  of  calcite SO' 

38.  Bluish-gray  slaty  limestone  and  lime  ahale W 

Onondaga  {BaUnd)  iBcaUnt)  Marl* W 

37.  Yellow,  brown,  gray  and  green,  argillaceous  and  calca- 
reous shale , 90' 

3S.  Partly  concealed.  Composed  principally  of  oUv«  and 
gray  calcareous  ahale 50' 

25.  Oray,  ahaly  limeslone  alternating  with  olive,  calcareoua 
shale \W 

24.  Partly  concealed.    Composed  forthe  moat  part  of  yellow 
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and  green,  CAlcareous  sbak  alteroBilmg  with  red,  argillaceous 
shale 70' 

28.  Partly cuncealed.  Composed  forthemostpartof  green, 
yellow  and  gmy,  calcareoni  shale  alternatiog  with  red  shale,.  160' 

22.  Ulive  and  gray,  calcareous  shales  with  a  few  alternating 
beds  of  red  shale 50' 


Clinton  iSurgant)  Btd  Shale 1145' 

21.  Rod,  saod^ahale  containing  irregular  deposits  of  green 
shale.  The  red  shale  is  more  slllcions  and  massive  toward  the 
upper  part,  where  it  exhibits  a  rhombohedral  fracture 130 

20.  Partly  concealed.  Probably  composed  of  red,  argilla- 
ceous shale  containing  alternations  of  green  and  gray,  cal- 
careous shale 100' 

19.  Red,  shaly  sandstone  containing  irregular  seams  of  cal- 

cEte,  becoming  argillaceous  toward  the  bottom SO' 

Clinton  upptr  Olice  Shale 163' 

18.  Gray,  olire  sad  yellow,  calcareous  shale  containing 
seams  of  blue,  foeslUrerous  limestone 80' 

17.  Olive  and  ollTe-bronn,  argillaceous  and  cslcareoua  abate 
conlmlning  seams  of  blue,  fossiliferous  limeslone 80' 

16.  Simitar  to  No.  17,  but  containing  more  seams  of  lime- 
Stone  toward  the  bottom 40' 

IB.  Blue  and  gray,  ar^lloceous  limestone  alternating  with 
dark  olive  shale ;  lower  part  composed  of  light  yellow,  ar^lla- 
ceoua  lime  shale,  forming  the  hanging  wall  of  the  fossil  ore 
bed.  The  ClintoD  upper  olive  shale  contains  the  following 
foedls,  more  particularly  in  the  lower  part :  Atrypa  rdieitlarii, 
Btyriehia  lata,  Bathotrtphit  graeUi*,  Dalmania  limulurui, 
Momalonolai  delphinoeephalut,  Orlhia  tlegantvla,  Flatyottoma 
niagarantit,     Pttrinia    tmaeerata,     WiynehoneUa    neglteta, 

Strophomena  rhomboidalit 12' 

Clinton  Ore  Boekt 53' 

U.  Upper  foesil  ore  bed 

18.  Red  sandstone  and  while  shale 

12,  Lower  ore  bed 

These  are  asserted  to  be  safe  average  thicknesses  of  these  three  beds,  by 

B.  O.  H.  Tarr,  Superintendent  of  Rock  Hill  Iron  and  Coal  Co.  at  Orbisonia. 

11.  Ore  Sanditono,  Its  upper  part  is  composed  of  massive, 
yellow  sandstone  under  ore  bed  at  Rockhill,  while  at  Saltillo 
the  upper  part  is  very  calcareous.  The  central  part  is  com 
posed  of  yellow  and  green,  fossUlfemus  sandstone  (crinoid 
stems)  alternating  with  shale,  while  the  lower  part  becomes 
much  more  massive SO' 
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CUtUon  Uneer  oUvt  thaU •''0' 

10.  Yellow,  gray  anil  green,  argillaceouB  shale  weather- 
ing olive  and  claret  color,  ne&i  the  lower  part  the  Hur- 
faces  of  the  abate  ate  stained  with  iron  aad  bttuminons 

matter 800' 

9.  SameaaNo.  10.  Lower  part  ooulainfog  soft  olive  shale, 
Ehowtng  impressions  of  crinoid  stems  (Three  Springs),  and 
red  shale  (Rockhill),  containing  bj  analysis  430  per  cent,  of 
metallic  iron _....    W 

No.  IV. 

Mtdina  (Leeant)  Sandttone 1330' 

1^.  Massive,  white  and  light  gray,  fine-grained,  hard  sand- 
stone allernating  ncxr  its  upper  limit  with  beds  of  red  and 

greenish  shale.     Contains  Arthrophyeui  karlani 400' 

7.  Soft,  argillaceous  brown  and  red  sandstoneand  shale,  the 
sandstone  In  the  central  part  softer,  and  more  friable  and  con- 
tains specks  of  ferruginous  matter. 930' 

Orteida  (LwanI)  SondsCoiM, 6W 

6.  Redandgreeniahgraj,  BlUclousbrecciaandconglomerate.  198' 
.5.  Hard,ma8BiTe,greenishBandstoneandgrayconglomenite.  410' 

No.  III. 

Budton  Bivtr  {Matinalj  SkaU 1870 

i.  Brown  and  blulah-graj  shales  and  sandy  slates,  (»>ntaln- 

ing  especially  In  upper  part  beds  of  argillaceous  sandstone.  A 

reddlsh-gray  shale  in  upper  portion  contains  crinoid  Bt«ma. . .  800'  ± 

UtUa  iMalinal)  Slate*. 

3.  Brown,  brownish -gray  and  blaclc  flssile  slate,  parts  very 

carbonaceous,  toward  lower  part  becomes  slightly  calcareous.  1070'  7 

No.  II. 

Trenton  ( Jfott'naO  Limettone. 

2.  Dark  blue  and  bluish-gray,  sutt,  argillaceous  limestone, 

alternating  with  blue,  calcareous  shale  particularly  toward  its 

upper  limit 500'  (?) 

Calci/eroiit  {Aurarat)  Magneiian  lAmeitoTU. 
1.  Massive,  light  bluish-gray,  m^nesian  limestone.    Upper 
part  only  exposed,  lower  horizon  below  surfaceoferoNOu....    ^^ 

No.  I. 
Pottdam  SandiUne  beloiir  the  pretent  tvrfaet. 
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Notes  to  explain  the  aboet  Stetion. 

Tlie  Section,  altliougb  a  continuous  one  of  Carboniferous,  Devonian  and 
Silurian  strata,  is  Bubdivided  into  groups  which  represent  Uie  long  siace 
recognized  and  generally  accepted  formations  of  the  State  Qeological  Re* 
ports  uf  New  Jersey,  PenDsjIvania  uid  New  York. 

The  original  nuAbering  of  these  formations  ftvm  I  to  XIII  is  tlie  oldest 
attempt  at  a  Bubdivlaion  of  the  Palsozoic  system,  having  Iweu  made  in 
1886.  The  numbers  were  used  as  a  provisional  nomenclature  in  publish- 
ing the  Annual  Beporrs  of  the  First  Survey  of  Pennsylvaoia.  They  have 
been  used  more  or  less  in  all  subsequent  surveys  by  geologists.  Tliey  are 
retained  in  lliis  section  as  convenient  symbols  for  ready  reference,  although 
they  have  lost  much  of  their  lithnlogical  and  still  more  of  their  palseonto- 
logical  value. 

The  geographical  nomenclature  of  the  New  York  Final  Reports  of  1848 
and  1844,  as  well  as  the  more  poetical  names  afterwards  adapted  by  Profes- 
sor Rogers  for  bis  Geology  of  Pennsylvania,  published  in  1858,  are  given 
with  the  numbors,  although  the  formations  to  which  they  have  been  as- 
signed do  not  in  all  cases  exactly  correspond  as  to  their  upper  and  lower 
limits. 

Some  now  names  will  also  be  noticed,  chiefly  near  the  top  of  the  section. 
PattnilU  Congtomerata,  Mauch  Cfiank  Bed  Shale  and  Poeono  Sanditoiit 
are  geographical  synonyms  for  XII,  XI  and  X, — or  for  Saral,  Umbral  and 
F«p<riin«, — proposed  by  the  present  Stale  Geologist,  to  All  the  gap  at 
present  eKisllug  in  the  ^«ofrapAteat  nomenclalurt  of  the  Paheozoic  rocks 
between  the  Caiskill  Formation  and  Che  Alleghany  River  Coal  Measures, 
As  IX  and  X  together  make  up  the  mass  of  the  C&tskill  Hountains,  yet 
have  always  been  regarded  as  separate  formations,  and  as  there  is  a 
geological  objection  to  distinguishing  them  ns  Lower  and  Upper  Caiskill, 
the  foct  that  X  constitutes  the  mass  of  the  Poeono  Hountains  in  Penn- 
sylvania, has  been  taken  advantage  of  to  provide  it  with  an  analogous 
geographical  and  euphonious  name. 

Hauch  Chunk  and  Pottsville,  where  XI  and  XII  have  their  maximum 
development,  are  importaut  and  well-kuown  places,  and  there  seems  to  be 
no  valid  objection  to  applying  these  names  to  those  formations. 

Much  lower  down  in  the  Section  a  subdivision  of  the  Lower  Helderberg 
gronp,  a  limestone  formation  of  unusual  thickness,  is  named  from  the 
borough  of  Lewlstown,  one  of  the  most  important  places  on  the  Junlate 
River,  where  this  limestone  attains  its  maximum  of  size.  A  special  name 
for  the  limestone  is  called  for,  because  it  cannot  yet  be  certainly  identified 
with  any  special  one  member  of  the  Lower  Helderberg  Series. 

As  to  the  thicknesses  assigned  to  the  divisions  and  subdivisions  of  the 
Section,  It  must  be  understood  that  they  were  obtained  partly  by  direct 
PBOO.  AUBR.  pmuw.  BOc.  xTi.  99,  So 
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meaBuremeot  of  BJDgle  outcrops.  orserieB  of  outcropa,— partly  by  geometrical 
coDHtniction  of  a  vertical  BectioD  along  oae  line,  and  by  metnuafixxiieiona], 
but  nuigliboriog  outcrops, — and  partly  by  coD.structioD  od  one  or  more 
lineH  of  observation. 

The  planes  or  horizons  between  the  groups  and  formations  of  the  Section 
are  in  aoiue  cases  arbitrarily  assumed,  being  based  exclugively  neither  upcm 
lilhological  nor  palsontological  grounds,  as  the  descriptive  text  of  the 
section  shows.  In  a  number  of  instances  the  division  or  subdivision  line 
has  been  necessarily  diawn  at  the  end  of  an  exposure,  or  at  a  sudden  break 
in,  or  ctiauge  of,  the  topography. 

The  section  must  therefore  be  taken  only  for  what  it  is  worth,  but  by  no 
means  as  a  complete,  aulhoratlve  or  final  statement  of  the  coDstilution  of 
the  Palceozoic  system  in  Middle  Pennsylvania.  Many  of  its  lt>cuD«e  will 
no  doubt  be  filled  up  by  futureexplorers,  andsomeof  itszero  poijita  shifted 
the  better  lo  agree  with  the  true  succession  of  deposits. 

yo.  XIIT.  Allaghany  Rlvtr  {Lower  Prcduetite)  Coat  Mtatvre*. 

The  Mahoniny  Sandilon«  at  the  top  of  the  Section  has  commonly  been 
considered  the  base  rock  of  the  Barren  Measures,  or  Lower  Barren 
Measures,  of  the  great  Bituminous  Coal  Field  of  Western  Ftaasylvania. 
But  as  it  may  with  equal  propriety  be  accounted  the  top  rock  of  the  Low«r 
Productive  Coal  System  (being  in  fact  known  as  "The  Topltock"  on 
Broad  Top),  and  as  tiie  Alleghany  River  Coal  Series  must  be  taken  (as 
Mr.  Platfs  report  on  Somerset  Co.  will  show)  to  include  the  entire 
890  fei't  of  Coal  Measures  from  the  Piitsburgh  Coal  Bed  down  to  the 
Po:tsvil1e  Conglomerate  (or  even  lower  still),  no  mention  of  Barren 
Measures  has  been  made  in  this  Section, 

The  Mahoning  Sandstone,  No.  307  of  the  section,  caps  the  hill  to  the 
northwest  of  Robenedale  in  the  East  Brood  Top  or  Trough  Creek  Coal 
Basin,  where  the  top  of  the  section  ends.  It  is  given  a  thickness  of  90 
feet ;  a  portion  of  it  may  have  been  eroded  fh)m  the  surface  of  the  hill. 

The  coal  measures  beneath  it  (Nos.  366  to  351  inclusive,  t  are  174  TeM 
tlitck  and  consist  of  sliale^  slates  and  sandstones,  containing  3  work- 
able seams  of  coal  (3  benches  each).  On  account  of  a  number  of  rolls 
in  the  strata  and  the  varying  dip  of  the  rocks  at  Robenadale,  wliere  the 
coals  have  been  most  extensively  developed,  and  for  the  want  of  a  sys- 
tem of  levels  throughout  tho  workings  on  the  coat  seams.  It  was 
impossible,  with  any  degree  of  certainty,  to  determine  the  precise  inter- 
vals between  the  several  coal  beds.  The  given  thicknesses  between 
the  coals  are  only  approximate,  and  may  be  found  to  vary  as  much 
OS  10  feet,  although  the  total  thickness  of  the  series  is  probably  as  iklr  an 
estimate  as  can  be  made.  If  the  classification  which  is  proposed  for  the 
cnal  seams  shall  be  verified  by  actual  development,  it  gives  us  a  means  of 
comparison  with  the  Alleghany  scries  in  Western  Pennsylvania. 
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XII.    Pottmlh  {Beral)  Oonjlomerak,  (lHahtont  Orit). 

Upper  member  (Pjedmont  BandBtone)  No.  350 100' ] 

Middle      "        (E»nBwhaRiTBrBerleaVN08.  240,  48,  47,  4fl..       40' [  260' 
Lower       "         (Ko.  XII  proper)  Noa.  S43  and  244 60'] 

1.  Tht  Upp«r  membtr,  or  (Piedmont  sandstone)  consists  of  three  part*  ; 
upper  white  and  reddish-white  nod  gray,  flaggy  sandstone  and  conglomer- 
ale ;  in  tlie  middle  part  the  conglomerate  predominates,  tlie  pebbles  here 
being  the  largest,  but  very  irregularly  distributed,  while  the  Btrata  tbem- 
selres  exhibit  false  bedding  in  a  marked  degree.  The  lower  part  of  this 
member  Is  composed,  principally,  of  thinly  bedded  and  conglomeritlc 
sandstone. 

The  beds  of  conglomerate  do  not  seem  to  be  persistent.  It  would  appear 
as  if  a  bed,  in  force  in  one  locality,  feathers  out  from  a  centre  of  maximum 
thickness  in  all  dlrectiuna  and  disappears  entirely,  while  an  upper  or  lower 
conglomerate  bed  has  its  minimum  thickness  at  the  very  locality  where  the 
other  la  at  its  thickest. 

Dr.  Newberry,  Id  Tol.  II,  Geology  of  Ohio,  p.  107,  BuggeBtx  the  origin 
of  the  conglomerate  In  No.  XII  as  being  due  to  Icebergs.  Hesaya,  "Prom 
the  similarity  of  the  deposits  now  being  made  by  icebergs,  over  various 
portions  of  the  sea  bottom,  with  those  made  by  the  same  agency  during 
the  Drill  Period,  and  of  both  to  the  materials  composing  the  carboniferous 
conglomerate,  I  have  suggested  the  possibility  that  they  might  all  be  pro- 
ducts of  the  same  agency.  In  this  Tiew  the  conglomerate  should  be  com- 
pared with  the  kames  and  eskers  of  the  driiV  This  theory,  however,  is 
not  insisted  upon,  but  is  simply  a  suggestion,  which  has  sprung  from  a 
conviction  of  the  entire  inadequacy  of  any  olber  solution  of  the  problem 
yet  offered," 

2.  The  middla  tnenibtr,  or  Kanawha  River  Coal  Series,  so  named  from  its 
great  development  along  the  Kanawha  Biver,  in  West  Virginia,  consists 
of  sandstones  and  shales  containing  a  scam  of  coal.  No.  318,  about  3  feet 
thick,  which  represents  undoubtedly  the  Mount  Savage  coal  bed.  This 
set  of  beds  resembles  strongly  in  general  character  the  rocks  of  the  lower 
productive  coal  measures. 

The  coal  bed  No.  348  Is  overlaid  by  sandatone  and  shale  No.  249,  and 
tmderlaid  by  massive  gray  sandstone  No.  24T,  exhibiting  false  bedding, 
with  probably  a  bed  of  fireclay  between  the  sandstone  and  coal.  The 
Ham  was  located  in  many  places  on  Wray's  Hill  and  Rocky  Ridge,  but 
there  was  only  one  locality  (Rocky  Ridge,  west  end  of  Wray's  Hill  tun- 
nel) where  its  tblckness  could  be  determined  and  it  was  impossible  on  ac- 
count of  water  In  the  opening  to  ascertain  the  exact  nature  of  the  under- 
lying stratum. 

No.  246  at  the  bottom  of  the  middle  member  Is  7  feet  thick  and  (17  feet 
below  the  coal  seam)  is  composed  of  dark  gray  and  black  slate  and  slaty 
sandstone ;  the  slate  predominating,  A  small  seam  of  coal  was  reported 
to  have  been  found  In  the  black  slate,  but  it  is  a  little  doubtful,  as  no  traces 
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of  ila  existence  could  be  found,  altbougb  some  pATts  of  the  slate  ilMlf 
eeem  to  be  sllghtl;  carbonaceous.  The  whole  member  is  quite  argillaceoot 
and  contuns  a  great  deal  of  oxide  of  iron,  whicb,  od  weathering,  renders 
the  Burfb(»B  of  the  strata  of  a  dull  brown  color. 

3.  The  lower  member,  or  Conglomerate  proper  Is  for  the  upper  ten  feel 
composed  of  (No.  245)  hard,  masslre,  gray  sandstone ;  the  surfaces  are 
Tery  much  coaled  with  iron,  and  the  layers  contain  a  great  many  floral 
ImpresBions  (lepldodendra,  calamites  and  sigillarla). 

The  remaining  70  feet  of  tbis  member  consists  {\a  the  upper  part)  of  ■ 
bard,  massiTe,  gray  and  white  sandstone  and  conglomerate,  the  latter  pre- 
dominating toward  the  central  part,  where  the  pebbles  are  larger.  In  the 
lower  part  there  is  less  conglomerate,  the  sandstone  becoming  dark  gray 
and  flaggy  and  coalaining  micaceous  specks. 

A  caref\it  study  of  the  section  reveals  some  very  sharp  horiwina  between 
sandstone,  shale  and  slate,  and  coal  and  saadBtone,  conveying  the  idea  of 
sudden  and  great  changes  of  the  conditions  attending  the  deposiL 

In  Clinton  county,  in  north  central  Pennsylvania,  I  have  meaaured  the 
conglomerate  (probably  lower  member)  and  found  It  only  25  feet  thick. 
To  the  snutb-west  of  Broad  Top  the  series  expands  very  rapidly,  theexpan- 
Hion  taking  place  in  the  middle  member.  At  Pottsville  No.  XII  b  lOW 
thick. 

On  the  Kanawha  River,  in  Raleigh  Co.  West  Virginia.  Prof  W.  H. 
Fontaine  reports  the  following  section  (SlUiman's  Journal,  April,  18TS) : 

Upper  conglomerate  150  lo  3O0  feet  thick. 

Eanawha  coal  series  (Fontaine's  New  River  Series),  composed  of  sand- 
stones, shales  and  slates,  coniaining  nine  seams  of  coal,  whose  aggregate 
thickness  is  30  feet.  The  coals  occur  in  the  centre  and  toward  the  top  of 
the  series.    Thickness  9S7  feet. 

Lower  conglomerate,  thickness  80  feet. 

The  thickness  of  the  upper  and  lower  members  at  Broad  Top  and  on 
the  Eanawha  River  is  the  same,  while  the  middle  (coal-bearing  strata) 
on  the  Kanawha  is  34  times  thicker  than  the  same  series  at  Broad  Top. 

A  number  of  years  ago  Prof.  Lesley  reported  on  two  workable  beds  of 
coal  in  Montgomery  county,  Virginia,  and  his  discovery  of  more  than  a 
dozen  coal  beds  along  the  western  flankof  Peak  Mountain  in  Wythe  County, 
in  No.  X.  and  named  the  coal  series  after  the  New  Rivei.  This  name, 
takes  precedency  of  Prot  Fontaine's  nameof  New  River,  applied  in  recent 
publications,  to  (be  Conglomerate  coal  series,  of  No.  XII  which  Hr.  Lea- 
ley  therefore  proposes  to  call  the  Kanawha  River  series. 

No.  XI.    Mauch  Chunk  ( Umbral)  red  thole. 

Upper  member  (shales  and  sandstones)  MS  to  383. 910*  1 

Middle      "       (mouni^n  limestone)  281  to  331 49'  [  11(W 

Lower       "       (shales  and  sandstones)  330  lo  218. 141' J 

1.  Th«  tipp&r  taember  is  mads^up  of  red  alialeB  and  sandstones,  with  alter- 
nations of  gray,  flaggy  sandstone  and  shale.  Its  upper  limit  is  well-deflned 
by  a  gray  mottled  carbonate  of  iron.  No  248,  which,  along  its  out-crop  baa 
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been  oxidized  by  the  actioB  of  the  atmoepbere,  and  is  changed  from  a  pro- 
to-c«rbonale  of  Iron  Into  a  brown  peroxide. 

In  man;  places  on  Wnj's  Hill  in  Todd  and  Carbon  Townships,  the 
blDssom  of  the  ore  bed,  along  its  outcrop,  is  a  lillcloua  and  shalj  brown 
hematite,  and  on  Iron  Knob,  directly  to  the  Bouth  of  Wray's  Hill  tunnel, 
loose  fragments  of  the  ore  were  found  as  a  very  Bilidous  brown  hematite 
associated  with  and  containing  pieces  of  red  and  green  shale. 

The  lower  limit  of  this  upper  member  is  placed  on  tne  red,  shaly  lime- 
stone of  the  middle  member.  The  three-fold  character  of  the  upper  mem- 
ber, which  Professor  William  B.  Rogers  meniions  as  being  everywhere  dis- 
cernible In  Virginia,  Is  to  some  extent  to  be  noticed  here,  for  we  have  the 
upper  300  feet  formed  of  rariegatcd  and  aliemating  red  and  gray  sandstones 
and  shale  ;  directly  below  this  624  feet  of  harder  strata  composed  princi- 
pally of  gray  and  red  sandstones,  flags  and  shale,  the  upper  part  exhibit- 
ting  false  bedding  ;  while  the  ITT  feet  immediately  above  the  limestone  are 
made  up  of  red  shales  and  snadstones,  the  former  predominating.  We  then 
have  the  following  sub-divisions  of  this  upper  member : — a,  from  Nos.  343 
to  239  inclusive ;— 6,  from  288  to  238  ;— c,  282. 

The  No.  342  seems  to  be  a  peraiatent  associate  of  the  overlying  ore  bed, 
it  Is  extremely  argillaceous  and  at  times  seems  to  be  formed  of  clay.  Small 
specks  of  carbonaceous  matter  were  found  scattered  through  the  maHS  on 
the  southeast  flank  of  Wray's  Hill  near  the  road  crosung  to  Cooli's  station. 

No.  341  is,  probably,  more  variable  in  character  than  242.  In  some  locali- 
ties It  seems  to  change  Into,  or  be  replaced  by,  red  Bbale,  not  being  dis- 
tinguishable from  240. 

No.  240  and  239  are  more  lltie  argillaceous  marlltes,  easily  weatberiog, 
stnd  producing  a  deep  red  soil. 

On  account  of  the  very  imperfect  exposure  of  this  part  of  No-  XI,  Ihe 
section  may  not  reveal  the  minuter  and  more  important  alternations  of 
the  strata  which  doubtless  exist. 

Professor  Rogers  (Final  Report,  Vol.  I,  p.  531)  says,  "Those  strata  be- 
come more  silicious  as  they  approach  the  Conglomerate,  and  in  the  form  of 
green,  bull  and  hard  reddish  argillaceous  sandstones  embrace  impure  oti- 
careous  beds."  The  relative  position  of  IheM  beds  will  appear  from  the 
following  observations  made  on  the  west  flank  of  Broad  Top  Mountain, 
half  a  mile  below  RIddlesburg. 

(17.)  No.  XII,  serai  conglomerate  not  100  feet  thick,  the  lowest  coal  bed 
above  it  being  only  about  100  feet  above  the  limestone  No.  14. 

(16.)  Interval  of  a  few  feet  unknown. 

(15.)  Silicious  Blale,  dull  brown  color,  10  feet. 

(14.)  Limestone,  hard.  siliciouB.  reddish,  embracing  plates  of  red  shale  ; 
its  fragments  strew  a  blank  space  of  40  feet,  occupied  probably  by  red 
shale  below  its  apparent  outcrop, 

(13.)  Sandstone,  flae-grained,  micaceous,  green,  passing  downwards  into 
olive  Bbale,  30  feet. 

(19.)  Sandstone,  gray,  3  feet  (exposed). 
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(11.)  iDterval,  10  Teet.  probably  red  shale. 

(10,)  Sandstone,  lammated,  greenish  gray,  micaceous,  3  feet  (exposed). 
(0.)  Shale  and  fine,  micaceous,  argillaceuua  aandatone,  24  feet. 
(8.)  Sandstone,  fi-rruginoua,  massive,  closs- grained. 
(7.)  Sandstoae,  coarae- grained,  massive  and  dlatinct  quartz  grains  in 
contact,  apparently  cemented  by  an  oxide  or  iron  resemlillng  the  ClinloD 
Block  ore  near  Deavertown,  Union  County.     Thickness  3  feet. 

(6.)  Sandstone,  rather  maBsive,  greenish,  InterstratiBed  with  green  and 
red  shales,  20  feet. 

(5.)  SandEtoDe,  dirty  green,  pretty  compact,  becoming  micaceous  down- 
wards, brown  and  very  ferruginous,  13  feet. 

(4.)  Limestone,  greenish,  very  stlicious  with  pebbles  and  plates  of  green 
shale,  hard  and  weathering  witli  a  worm-eaten  aspect,  3  feet. 

(3.)  Sandstone,  green,  argillaceous,  micaceous,  laminated,  7  feet. 
(3.)  Interval,  4S  feet 

(I.)  Sandstone,  light  brown,  micaceous,  laminated:  beneath  the  red 
shale  at  (he  river  bank. 

This  section  from  the  base  of  the  Conglomerate  No.  XII  down  to  the 
bottom  of  {3)  shows  a  measured  thickness  of  IM  feet,  with  two  un- 
measured intervals,  (8)  and  (16.) 

The  whole  aggregate  thickness  from  the  base  of  No.  XII  to  the  red  stiale 
at  water  level  would  probably  be  between  300  and  220  feet.  The  distance 
between  the  two  sections  at  Wray's  Hill  and  Riddlesbiirg  is  about  D  mites 
(air  line).  As  the  thickness  of  No.  XI  in  that  distance  would  probably  not 
vary  appreciably,  the  lUddlcsburg  section  may  be  said  to  represent 
a  of  the  upper  member  at  Wray's  Hill.  The  general  character  of  the 
two  is  somewhat  similar,  the  difference  being  no  greater  than  might  be 
expected  wlien  the  circumstances  under  which  the  deposit  was  made  are 
taken  into  consideration. 

The  coal  seam,  which  is  mentioned  in  (IT)  as  occurring  100  feet  above  the 
limestone  (14)  Is  not,  as  reported  above,  in  the  "lower  productive  coals." 
but  Is  an  interconglomerate  coal  found  between  the  upper  and  lower  con- 
glomerate members  of  No.  XII,  and  probably  identical  with  the  coal  bed 
No.  248  of  our  section. 

b.  This  part  is  composed  principally  of  gray  and  red  sandstones, 
flags  and  shales,  and  is  620  ±  feet  thick.  It  is  somewhat  harder 
than  the  overlying  mass  and  exblbiis  false  bedding  in  the  sandstonea 
toward  the  top,  as  seen  In  Wray'a  Hill  tunnel  -,  the  eeams  along  the  bed- 
ding contaiuing  calcite. 

The  strata  here  are  not  as  argillaceous  as  those  in  the  lower  part  of  the 
member. 

"e."  The  lower  subdivision  is  made  up  of  very  argillaceous  shales  and 
sandstones,  easily  weathered,  forming  a  deep  red-colored,  clayey  soil. 

At  Richmond  Fails  on  the  New  River,  W.  Va..  this  series  has  a 
thickness  of  1430  feet,  distributed  as  follows :  3.  Upper  red  and  variegated 
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shales,    310    feet.    2.  Middle  grey  and  greeDieb  sandaloues,    630    feet. 
1.  Lower  red  sliales  and  aaDdstoDea,  320  feet. 

At  QulnaimoDt  on  the  Kanawha  River,  the  traDsttlon  layers  between 
No.  XI  and  Xo,  XII  are  sbown  in  the  followlog  section  ; 

S.  Black  fissile  slates  and  ebalee,  30  feeL -i 

4.  Thinly  laminated,  graj  flags  and  calcareous  shales  contain- 
ing in  the  upper  pan  carbonaceous  shales  and  strings  of  coal,  50  ft.   I   .^, 

3,   Variegated  marlites  with  some  nodular  limestones,  70  feet | 

3.  Gray  calcareous  sandstone,  30  feet 

1,   Bright  red  shales,  seen  60  feet J 

No  coal  was  found  la  this  series  in  HunUugdou  County. 
Prof.  Wm.  B.  Sogers  mentions  a  coal  under  tiic  Conglomerate  on  llttli: 
Sewell  Mouiilain,  which  be  queries  equivalent  to  tiie  Sharon  Coal  of  West* 
ern  Pennsylvania.  He  also  notes  the  occurrence  of  a'  seam  4  feel  ililck  in 
subdivision  b  west  of  Lewlsburg,  Qrecnbrier  County, Vs.,  and  of  two 
beds  in  Montgomery  Co.,  one  troux  3  to  3}  feet  tiiick,  and  the  otiier  fh>m  U 
to  9  feet  thick  composed  priacipally  of  slate. 

3.  The  milidig  iTietnier  (Mountain  Limestone)  is  made  up  of  red  and  gray 
argillaceous  limestone  and  red  shale.  The  limestone  and  shale  alternate  so 
irregularly  that  it  is  hardly  poasible  to  distinguish  any  well-marked  aubdi- 
Tisions.  The  whole  thickness  of  this  member  is  49  feet,  tlie  correctness. of 
which  depends  upon  the'identiflcation  of  the  variegated  red  and  gray 
massive  limestone  No.  334  at  New  Grenada  with  that  at  the  quarry 
worked  by  John  Whitney,  near  Todd  P.  O. 

The  thickncas  of  the  seriea  exposed  at  New  Grenada  is  33  ±  feet.  At  the 
quarry  worktd  by  Whitney  the  hightat  limestone  stratum  ux[>OBcd  is  No. 
330,  and  the  lowest  No.  231,  making  90  feet  in  all.  But  if  the  variegated 
red  and  gray  limestone  bed  at  New  Grenada  be  ihe  same  as  that  near  Todd 
P.  O..  Ihen  we  neither  found  the  lowest  atreium  at  the  former  locality  nor 
the  highest  at  the  latter ;  but  the  lowest  eipoaure  at  New  Grenada  is  14 
feet  above  the  bottom  of  the  series,  while  the  highest  near  Todd  P.  O.  Is 
13  feet  below  the  top.  The  possible  error  (In  the  event  of  the  erroneous 
idenliflcation  of  limestone  No.  234)  is  tS  feet,  which  would  make  the 
thickness  36  feet  instead  of  40. 

An  analysis  of  the  section  shows  the  following  divisions  : 

(Red  limestone  No  281 8' 
Red  shale  Nos.  226  and  280 15' 
Red  limestone  No.  228 2'»" 

Middle    I  ^^*^  ""'^  ^""^  calcareous  shale  Nos.  327 

\     and  236 8' 

(Red  and  gray  llmestoDe  Nos.  339.  334  and  233 18' 
Red  shale  No.  222 6' 
Gray  limestone  No.  221 4' 
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On  accouDt  of  ihe  great  variabilitj  of  the  limeetone  beds,  the  above  can 
banlly  be  proposed  aa  a  distinct  division  chantcterietic  of  the  scries. 

To  bring  the  sectioa  into  accord  with  observations  made  at  other  locali- 
ties, in  the  bitumjQODS  region  of  the  State,  it  might  be  well  for  oonre- 
nicnce  of  comparison  to  divide  the  aeries  into  an  upper  and  a  Iouct-  lime- 
stone member,  separalod  bf  a  middle  miua  of  shale,  as  Indicated. 

Where  the  limestone  was  studied  In  Smith's  and  Plank  Cabin  Vallejs, 
the  ujt^er  member  Is  composed  of  more  impure  and  argillaceous  beds  than 
the  lotcer,  and  the  only  parts  of  the  series  which  have  as  yet  proved  of  any 
very  great  economical  value,  are  the  variegated  red  and  gray  llmeatone 
No.  Z'ii,  and  the  more  massive  gray  stratum  No.  323,  the  latter  by  analysla 
containing  93.33  per  cent  of  carbonate  of  lime. 

In  two  localities  fosti'l  remains  were  found  in  the  upper  member.  Ib 
Well's  Valley  to  the  south  of  Broad  Top  Mountain,  near  Wlshard's  old 
saw  mill,  a  bivalve  shell  and  a  coral  were  found  (Roger's  Vol.  I  page  530), 
and  at  the  quarry  near  Todd  P.  O.,  In  Plank  Cabin  Valley,  the  following 
genera  and  species  were  collected  fh)m  stratum  No.  328,  6rammg*ia, 
Strophadonta,  AAynfAoixlIa  and  Ttrabratula  Ramingeri.  In  No.  238  a 
Centronella  was  disclosed.  A  close  study  of  the  outcrop  In  Plank  Cabin 
Valley  would  no  doubt  result  in  the  finding  of  other  species. 

Prof.  Rogers  (Vol.  I,  page  473}  reports  that  this  limestone  series  can  be 
traced  from  the  Conemaugh  River  along  Chestnut  and  Laurel  Ridges  to 
the  Southern  boundary  of  the  State. 

"It  occurs  as  a  more  or  less  slllclous  limestone,  containing  well  rounded 
grains  of  sand  of  a  light  blue  color,  sometimes  having  a  yellowish  tint. 
The  upper  part  is  remarkably  full  of  fossils  as  is  also  the  central  mass  of 

The  series  seems  to  feather  to  the  north  on  the  Alleghany  Uountain  near 
the  sources  of  the  Conemaugh,  gradually  augmenting  through  the  soutbem 
part  of  tlie  State  and  Maryland  until  in  Greenbrier  Mountain.  Pocahontas 
County,  W.  Va.,  it  attains  a  thickness  of  833  feet,  known  as  the  Lewis- 
burg  limestone.  It  ranges  In  force  still  ftirther  south  through  Eastern 
Tennessee  and  Northern  Alabama  to  the  end  of  the  Appalachian  coal  belt 
in  the  latter  State.  In  the  west  the  mountain  limestone  Is  known  as  the 
St,  Louis  and  Chester  groups. 

Prof.  Fontaine  (Silllmaa's  Journal,  Jan.  18TT)  proposes  the  mountain 
limestone  for  a  base  to  the  Umbral  (Mauch  Chunti)  No.  XI :  first,  on  ac- 
count of  the  physical  character  and  composition  of  the  red  shales  between 
the  Vespertine  (X)  and  the  limestone  ;  second,  on  account  of  the  subordi- 
nate position  which  the  limestone  would  otherwise  occupy  in  the  compara- 
tively restricted  Umbral  Scries. 

There  are  several  objections  to  this  classification  : 

1st.  Although  the  red  shale  which  occurs  under  the  Mountain  Limestone 
undergoes  a  rapid  and  progressive  attenuation  to  the  west  and  south-west, 
the  limestone  Itself  is  not  found  in  the  anthracite  region  where  the  Manch 
Chunk  series  has  Its  greatest  development,  and  la  a  red  shale  formation 
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"parcxcelleacc,"  havrnga  Ibicknesaof  3000  feet  at  Mauch  Chunk  oa  the 
Lehigh  river. 

2d.  There  is  no  marked  distinction  in  phfaical  aspect  or  composition 
between  the  lower  and  upper  members  of  No.  XI  ei.her  in  Westeru  Pean- 
aylvania,  where  the  llmestODe  Is  found,  or  in  Eastern  Peonsjlvania,  where 
it  is  entirely  wanting. 

Sd.  The  topography  produced  bj  the  upper  member  of  No.  X  is  bo 
diOerent  from  that  produced  by  the  red  shale  XI  below  the  limeBtone  as 
to  suggest  a  classical  distinction  between  the  two. 

The  lower  member  is  made  up  principally  of  red  sandstones  and  shalea  ; 
with  alternations  of  coarse-grained,  gisy  and  greenish -gray,  flaggy  sand- 
atones  and  sliales ;  the  latter  predoroinaling  toward  the  bottom. 

The  lower  member  is  devoid  of  al!  remains  of  foesil  life,  as  is  also  the 
upper  member. 

In  the  layers  transitional  between  the  Umbral  {XI)  and  Vespertine  (X  i 
occurs  an  iron  ore  bed  of  some  local  importance  in  Trough  Creek  basin. 
Ita  precise  atraiigraphical  position  was  not  determined ;  but  it  is 
probably  not  far  above  wbat  we  have  considered  as  being  the  lop  of  No.  X . 

This  ore  of  XI  lias  been  developed  to  some  extent  at  tlie  old  workings 
of  the  Trough  Creek  furnace,  at  the  eastern  base  of  Terrace  Mountain. 
"Here  the  bed  occurred  in  balls  closely  Imbedded  in  a  little  earth  and 
was  of  a  number  of  varieties."  (Rogers,  Vol.  I,  page  529.}  "Several  of 
these  varieliea  were  of  a  common  compact  brown  ore,  seldom  exhibiting 
any  hematitic  structure,  but  having  a  smoolli  jaspery  surtuce  and  brittle 
fracture. " 

"The  Hopewell  ore-openings  display  the  ore  bed  on  l>oth  sides  of  the 
gap  cut  through  Terrace  Mountain  by  Yellow  creek.  A  tunnel  00  feet 
long  reached  the  ore  on  the  soulh  side  of  the  gap  00  feet  below  it<i  outcrop, 
the  ore  being  from  20  inches  to  3  feet  lliick.  Interposed  between  the  sand- 
stone below  and  the  red  shale  al>ove,  and  inlerstrstiSed  with  more  or  less 
clay.  The  adjoining  red  shale  lies  in  tbick  but  very  soft  slrats,  i»  frialite 
and  of  an  intense  red  color  directly  below  the  ore.  Thin  layers  of  a  more 
sandy  ore  are  interleaved  with  the  red  shale." 

The  three  horizons  of  economical  importance  are  therefore  : 

1,  that  of  the  Ore  bed  dlreclly  under  conglomerate  No.  XII ; 

2,  that  of  the  Mountain  limestone  ; 

3,  tliat  of  the  Ore  bed  directly  above  No.  X. 

No.  X. 
Poeono  ( VetpertiM')  Sanditone. 
Upper  member  (massive  and  flaggy  sandstone), 

Nos,  212,  311  and  210 610  feel,-, 

Middle  member,  1.  Coal  bearing  strata  Nos.  200  | 

to  158  inclusive,  (New  River  aeries) 313  I  .-„    ,, 

2.  (^nglomeritlc  strata,  characterized  by  f 

bise  bedding,  Nos.   l.liT  to  127  inclusive  360  J 
IjOwst  member  (sandstone  and  shale),  (Noe.  126  toll?)  830    " 
taoo.  AmB.  FHiLOe.  •oo.  xn.  00.  Sp 
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The  aeries  might  bemoreproperlfdlvided  into  four  members;  batutbe 
conglomerate  beds  Md  coftl-bearing  atrsta  or  tbe  middle  memlwr  «n 
always  found  where  coal  beds  have  been  discovered,  the  latter  above  tbe 
former,  I  have  preferred  to  consider  these  two  foimationa,  which  In  tbem- 
selves  nre  so  dtstlDct,  as  constituting  one  memtwr. 

The  itpper  member  of  the  series  is  composed  of  coarse  gr^ned,  masslTe, 
browoish-gray  and  gray  sandstone,  altcraaling  with  thinly  bedded  and 
flaggy  sandstones  of  the  same  color.  Near  the  top  there  are  a  few  beds  of 
red  shale  and  sandstone  ;  and  towards  the  bottom  there  are  beds  of  black 
slate  coDialning  floral  impressions. 

Tbe  transition  of  the  siialea  and  sandstones  of  the  lower  member  of  Nu- 
XI  into  this  upper  member  of  No.  X  is  rather  sudden.  The  liottom 
of  No.  XI  is  mther  argillaceous,  while  the  top  of  No.  X  ia  very 
siltcious  :  the  sandstones  in  the  former  (XI)  are  flae-grained,  thinly  bedded 
and  flaggy,  while  those  In  the  latter  (X)  are  coarse-grained,  more 
massive,  and  recur  with  fewer  alternations  of  shale  than  in  the 
former  case.  The  strata  are  thicker  and  the  change  from  ssndstune 
to  shale  less  frequent.  TheuppermemberofX  generally  forms  the  flanit  of 
the  ridge  or  mountain  whose  crest  is  formed  by  the  lower  part  of  the  mid- 
dle member.  The  eroded  sur&ce  of  the  mountain  being  very  nearly  a 
pituie  surhce,  although  sloping  of  course  at  a  pretty  high  angle,  it  is  seldom 
cut  by  streams  running  transversely  to  the  strike,  such  as  produce  the  gul- 
lies which  are  so  characteristic  of  that  flank  of  a  mountain  of  Hcdioa 
and  Oneida  (No.  IV)  formed  by  the  Hudson  shales :  in  &ct  the  drainage 
is  generally  effected  solely  by  the  stream  at  the  base  of  the  mountain, 
following  it  in  a  parallel  direction 

The  topography  of  the  lower  member  of  No.  XI  is  very  marked  and 
qttite  different  from  that  Just  described.  It  generally  presents  liself  as  a 
chain  or  succession  of  little  hilla  or  knolls,  containing  the  outcrop 
of  the  limestone  beds  of  XI,  and  separated  by  depressions  through 
which  tbe  small  streams  descending  from  the  flank  of  the  mountain  of 
XII,  break  Just  before  they  Join  the  main  stream  of  Ihe  valley  flowing 
along  the  foot  of  the  mountain  of  X.  In  the  district  lying  east  of  the 
Broad  Top  Mountain  the  place  to  look  for  the  limestone  beds  is  alongside 
of  and  close  to  the  principal  stream,  which  therefore  flows  along 
the  eroded  outcrops  of  the  soft  red  shales  belom  the  limestone.  This  sug- 
gests a  third  reason  why  the  top  of  the  Pocono  or  Vespertine  sandstone 
should  not  be  considered  the  base  of  the  mountain  limestone. 

Th«  middU  member  of  X  is  subdivided  into  : 

1.  Coal-bearing  strata.  New  River  series. 

2.  Conglomerate    and    cooglomeritic    sandstone,   characterized  by  Iklsc 
bedding. 

The  coal.bearing  strata  contain  19  seams  of  coal,  with  an  average  indi- 
vidual thickness  of  one  inch  and  a  half.  Their  thickness.  If  added  to- 
gether and  combined  with  that  of  the  numerous  iliinner  seams  and  partings 
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■cattered  tUrougli  the  strata,  and  aot  precisely  located  id  the  &ecttoD,  noutd 
be  sufflcient  to  forai  a  solid  seam  of  coal  about  four  feet  thick. 

The  following  analysis  of  the  section  showg  the  position  of  each  coal  bed 
and  the  fbet  of  interval  between,  fonned  generally  of  sandstone  : 
39  feet  5  iDches.  Sandstone,  Nos.  209  and  308,— at  the  top. 

31"     Uoal  (Beam  No.  19),  No.  207. 
76  "    a      "       Sandstone,  Nos.  206  to  803  inclusiTe. 
2"     Coal  (seam  No.  18),  No.  201. 

1  "    di    "       Sandstone,  Noa.  200  and  199. 

8"  Coal  (Seam  No.  17),  No.  198. 

41   "    4      "  Sandstone,  Nos.  197,  196  and  109. 

1"  Coal  (seam  No.  16).  No,  194. 

2  "    6      "  Sandstone,  No.  198. 

1"  Coal  (seam  No.  IS),  No.  199. 

6      "  Sandy  fireclay.  No.  191. 

1"  Coal  (seam  No.  14),  No.  190. 

47  "    1      "  Sandstone,  Nos.  189  to  186  inclusire. 

1"  Coal  (seam  No.  18),  No.  18S. 

6   "    0  Sandstone,  No.  184. 

8"  Coal  (seam  No.  12),  No.  188. 

6    "    0  Sandstone,  No.  183. 

1"  Coal  (seam  No.  11),  No.  181. 

4  "    0  Sandstone,  No  180. 

8"     Coal  (seam  No.  10),  No.  179. 

5  "    0  Sandstone,  No.  178. 

1"  Coal  (seam  No.  9),  No.  177. 

1    ■'    0  Sandstone,  No.  178. 

1 '  Coal  (seam  No.  8),  No.  175. 

36  "    8''  "  Sandstone,  No.  174  and  shale  No.  173  directly  above  coal. 

1"  Coal  {seam  No.  7),  No.  173. 

1      "  Fireclay,  No.  171. 

5  "   0  Sandstone,  No.  170. 

1"  Coal  (seam  No.  6),  No.  169. 

10      "  Sandstone,  No.  168. 

3"  Coal  (seam  No.  5),  167. 

6      "  Sandstone,  No.  166. 

2"  Coat  (seam  No.  4),  No.  169. 

17  "    0  Sandstone,  Nos.  164  and  168. 

3"  Coal  (seam  No.  3),  No.  163. 

38  "    0  Saodstone,  No.  161. 

I"  Coal  (seam  No.  2)  No.  160. 
5   "    0  Sandstone,  139. 

1"  Coal  (seam  No.  1),  No.  158,  at  the  bottom. 

Fireclay  occurs  only  under  seams  No.  7  and  IS  ;  that  under  No.  15, 
being  very  sandy. 


,  Google 


AthbamcT.]  "**  [Feb.  K, 

The  Bandstoae between  tbe  several  Mama  bu  agrcat  samenemof  ch&rac- 
acter,  and  is  verj  much  broken  ui)  by  fitlse  bedding  and  Auctures  i  in  hmd.v 
cases  it  con t&ios  thin  seama  or  partings  of  coa!.  Tbe  DUiubered  seams  and 
pftltingB  generally  lie  parallel  Willi  the  true  bedding  of  tbe  atrala,  although 
In  many  instances  thtff  are  found  along  tht  planet  of  faU«  bfJdinj. 
The  ttiicliaeaseB  are  very  Tariable,  in  places  iacreasing  from  1  abd  2  incites 
up  to  10  incites  and  1  fout ;  and  sometimes  a  seam  will  be  very  much 
broken  up  and  separated  by  a  mass  of  sandslone,  which  splits  tbe  bed  Tor 
some  distance,  but  afterwards  disappears,  permitting  the  severed  portions 

The  almost  total  absence  of  fireclays  under  tbe  coalseams,  and  the  occur- 
rence of  coarse  sandstone  in  many  places  directly  above  them  seems  tn 
show  that  tbe  coal  has  been  derived  Trom  plants  which  may  have  grown 
at  some  distance  tram  the  locality  and  been  afterwards  floated  and  caught 
in  the  foiling  sediment,  fonning  "drift  beds."  Tlie  period  was  undoubt- 
edly one  of  continuous  local  current  agitation  as  indicated  by  the  coarse- 
ness and  false  bedding  of  tbe  strata. 

Tfia  lower  p'lri  of  tlte  middle  member  is  characterized  more  pariicularly 
by  its  beds  of  conglomerate  and  conglomeritic  sandstone,  both  of  which 
exhibit  (slec  bedding  in  a  marked  degree. 

At  the  top  of  it  directly  under  coal  seam  No.  1,  comes  No.  157  of  the 
section,  35  feet  thick,  composed  of  sofl  black  shale  containing  plates  of  coal 
and  Inipressions  of  minute  plants,  alternating  with  a  fine-grained  conglom- 
erate which  ctHitains  micaceous  specks.  The  surfaces  of  the  shale  arc  very 
much  stained  with  iron.  Directly  below  these  alternating  l)eds  occur  (Nu. 
136)  36  feel  ofa  yellowisb-gray  argillaceous  shale  a'so  containing  plates  of 
coal  and  showing  "  sllckenaides,"  giving  evidence  of  some  contortion  and 
slipping  of  tbe  strata. 

The  first  well  defined  and  massive  sandstone  (No,  1-^5  of  the  series)  oc- 
curs below  the  shale  ;  is  9  feet  thick  and  is  separated  by  2  inches  of  black 
carbonaceous  slate  (No.  154)  fh)m  113  feet  (Nos.  153,  153  and  151)  of  bard 
massive  and  conglomeritic  sandstone,  ihoicinj  a  greater  amount  offalte 
bedding  than  any  other  part  nflhe  eectioii.  No.  153  contains  a  few  alterna- 
ting beds  of  black  slate,  but  ia  ea  maiie  the  hardest  and  most  massive 
part  ol  llie  Pocono  or  No.  X  epoch.  It  forma  the  crest  of  Sideling  Hill,  ap- 
parently throughout  its  whole  extent ;  its  position  in  the  mountain  can  be 
seen  both  in  Sideling  Hill  creek  section  and  E.  B.  T.  R.  R.  section  accom- 
panying llie  report  of  the  Aughwick  Valley.  Below  these  harder  and  more 
massive  strata  there  are  82'  T"  (Nos.  150  to  144  inclusive)  of  shale,  with  a 
few  beds  of  sandstone,  tbe  whole  underlaid  again  by  25  feet  of  hard,  mas- 
sive sandstone  (No.  143),  and  13  feat  (No.  143)  of  fine-;;rained  conglom- 
erate containing  thin  beds  of  black  micaceous  sandstone. 

The  general  character  of  tbe  section  below  this  part  is  a*  follows  : 

Shs.le  and  sandstone  (No.  141) i  26  Oxt 

Hsesive  sandstone  showing  false  bedding  (No.  140) •  17  "    0 
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Shnle  and  sandstoue  (Noi.  139  to  131  inclusive) 5  feet  9 

SMdslcne  (Nos.  18B.  184,  183) 17  "  10 

Shaie  (No*.  !33  to  128  tnclusire) 4"    fl 

Sandstone  and  shale  (No.  127) 15  "    0 

The  landatone  and  conglomerate,  throughout  the  whole  series,  seem  to 
alwmnte  with  the  beds  of  shale  as  sbowa  in  the  followiag  grouping  : 

Shale 

Sandstone 

Shale 

Sandttone 

Shale 

Sandstone 40' 

Shale  

Sandutone 16' 

Throughout  the  upper  member  of  this  Pocono  or  Vespertine  Ponnaiion 
No.  X.  and  the  coal-bearing  strata  or  the  middle  member,  remains  of  a 
terrestrial  vegetation  are  more  or  less  abundant  bolh  in  the  sandstone, 
shale  and  slate.  The  following  genera  and  species  have  been  determined 
hy  Prof  Leo  L'»quereux  in  specimens  collected  f^om  the  debris  at  the 
west  end  of  Sideling  Hilt  Tunnel : 

1.  SphenopUrU  fiaecida  (Cr^pln),  a  newapecies  for  America  but  recently 
discovered  in  Belgium,  stage  of  llie  Ptammittt  du  Candroi,  which  corres- 
pond U>  the  upper  pari  of  the  Catskill  (IX)  of  Pennsylranla ;  for  the  same 
formation  has  atlll  a  Ptilophylan  and  Palneopttrii  hyberaica. 

3-  k.  species  of  Ulodandron  with  soar  leaves  obsolete.  It  Boema  to  be 
quite  near  to  If  not  identical  with  Ulodandron  majug  {SUitab.),  a  species 
found  in  the  aub-conglomerate  coal  of  Alabama,  but  ascends  to  and  above 
Ihe  Con|;lomerate. 

3.  Enorria  aekalarit  Qopp/  from  the  transition  measures  of  Silesia. 
It  is  new  for  this  counlrj  but  passes  by  decorilcalion  to  the  following: 

4  Stigmaria  minalo  Leaq.  First  Geological  Report  of  Pennsylvania, 
Plate  XVI,  flg.  1  and  3,  from  the  Pocono  (Vespertine)  of  Hauch  Chunli. 

5.  A  branch  referable  to  SUgmatoeanrvi  WuVtmanniana  Oopp,  but  not 
positively  ascertainable,  the  bark  of  the  tubercles  being  destroyed. 

0.  A  Lepi'lodendron  (T|  in  four  twisted  and  compressed  fragments,  so 
much  deformed  that  the  outlines  of  the  scars  are  not  discemibte- 

Noa.  1  and  4  are  the  more  predominant  species  and  are  represented  by 
many  Oagmenls. 

"  The  specimens  were  very  hard  to  study  and  determine,  as  they  are 
twisted  in  many  directions  and  the  vegetable  fragmeau  covered  with  a 
coating  of  coal  as  hard  as  graphite." 

3.  The  loaer  memhtr  in  its  general  churacter  bears  some  resemblance  to 
the  upper  msmber  in  as  fiir  as  it  Is  mtde  u^  of  alternations  of  aandstooes 
and  shales. 
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The  sandst«nea  are  more  argillaceoua  and  not  ae  mtustve  ;  Ihey  are  coarse 
grained  and  stained  with  iron,  and  at  times  contain  red  and  yellow  specks. 
Tlie  BbaleB  are  both  aTgillaceoae  and  siilciuua,  and  the  aliemaiions  with 
the  Handitone  are  more  frequent  than  in  the  upper  member. 

The  predominating  colors  of  Ihe  sandstone  and  shale  are  gray,  yellow, 
olive  and  green. 

This  member  seems  to  contain  more  fbrruglnous  matter  disseminated 
through  the  strata  than  either  of  the  other  members,  and  quite  frequeoily 
Iron  coDcretlooB  are  fotud. 

The  horizon  between  the  Focono  (X)  and  Cataklll  (IX)  is  not  very  diS' 
ilnctly  marked.  The  greatest  diatioction  between  the  two  is  that  of  color. 
The  upper  strata  of  the  Catskill  are  more  argillaceous  than  those  at  the 
bottom  of  the  Pocono,  which  fact  ia  a  measure  determines  the  topography 
of  the  two. 

Prof.  W.  M.  Fontaine,  in  Silliman's  Journal  for  January  and  February, 
18TT.  gires  a  description  and  section  of  the  Vespertine  (Pocono,  X|  in  West 
Virginia. 

In  Lewis  Tunnel  through  the  Alleghany  Mountain,  on  the  Chesapeake 
and  Ohio  R.  R..  he  has  constructed  the  following  section  ; 

185  feet.  Upper  part  (80  feet)  dark  shales,  olive  and  reddisii  marlites, 
below  which  occurs  10  feet  of  Arm  thin  bedded  black  shale  holding  a  local 
coal  12  inches  thick.  The  lower  half  is  composed  of  Arm,  ailicioua.  nther 
coarse  bluish-groy  sandstone  holding  bits  of  lower  rocks,  drifted  stems 
and  coal  beds. 

Below  tliis  mass  come  the  coal-tiearing  strata  21S  feet  thick,  dtatribuied  as 
follows  : 

16'. Black  aand;  slates. 

3' Sandstone. 

6"    Coal,  slaty. 

6' Fireclay  containing  rootlets . 

3"    Coal. 
1'     Fireclay. 

80'  Qrny  sandstone  with  films  and  streaks  of  coal  (floated). 

1' Black  slate  and  coal. 

8' Brown  flaggy  sandstone. 

8"    Coal. 
5"    Fireclay. 

S' Bluish-black  sandy  sbatei. 

80' Gray  flags. 

—  Interval  (?)  feet  thick. 

30' Olive  sandstone. 

40' ArgillaceouB  thickly  bedded  sandstone  with  thin  flimaof 

coal  and  block  shale. 
Below  this  series  occurs  a  while,  pebbly,  sillclous  sandstone,  very  per. 
sistent,  at  least  80  feet  thick,  the  mass  directly  underneath  being  concealed. 
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From  tbe  base  ol  this  saodslone  to  tlie  top  of  tUe  red  mirU  and  Baadstone 
(No.  IX)  there  is  a  tliicicDBss  of  500  feet,  more  or  leas,  made  up  of  flaggy 
sandstoDe  with  iDterstratJHcatioiia  of  shalee,  all  or  which  when  fresli  have 
a  dingy  yellow  or  bronnish-graj  color,  but  weathering  to  a  dull  bruwn. 

Professor  PoohiiDe  aeema  to  prefer  calUug  the  60  taei  at  the  base  uf  the 
coal-bearing  strata  the  base  of  Nu.  X,  but  further  HtateH  Uiat  the  underly- 
ing 300  fi!et  might  perliaps  be  thrown  into  the  Veapertine  or  Poconu  Epoch. 
Judging  from  FoDtaine'fi  deacriptioae,  to  bring  the  section  in  harmouy  with 
tbe  East  Broad  Top,  I  think  it  would  be  neceaaary  to  consider  the  loivcr  500 
feet  an  included,  making  a  toUl  thickness  for  No.  X  of  BIO  feel,  more  or 
lesa,  which  would  then  be  represented  by  3133 feet  atBroad  Top,  revei'alDg 
the  relationship  in  tbe  two  localities  between  No.  XI  and  No.  XII,  both 
of  which  are  thicker  in  the  Virginia  section  than  at  Broad  Top. 

The  general  sections  of  Prof.  Fontaine's,  given  in  the  lest,  I  have  com- 
piled from  his  elaborately  detailed  descriptions  in  Silliman's  Journals,  to 
which  the  reader  is  referred. 

No.  IX. 
Oiitikill  (Pontnt  or  Old  Rid)  SandtUtne. 

Thickness  {Nos.  116  to  108  inclusive),  3683  feel. 

Character :  consists  for  the  most  part  of  thick  alternating  red  argillaceoue 
shale  and  sandstone,  and  occiisioDal  beds  of  gray,  yellow,  whil«  aad  green 
sands: one  and  shale.  On  account  of  its  uniform  composition  it  does  not 
admit  of  sub-division  eitiier  by  its  fossils  or  mineral  composition.  Unlike 
the  groups  of  Nos.  X,  XI  and  XII,  which  gradually  assume  new  plinsct'. 
this  series,  undergoes  no  important  modification  other  than  that  of  tljick- 
ness  throughout  tbe  State. 

Tbe  upptr  part  of  No.  IX  is  composed  of  red  shale  and  sandstone 
alternating  with  gray  and  whitish  sandstone,  containing  micaceous  specks. 
The  etnlral  part  seems  to  be  m.tde  up  principally  of  red  flaggy  sandstone 
and  sbale  alternating  with  thin  massive  yellow,  gray  and  white  shaly 
sandstoue  ;  toward  the  bottom  the  red  shale  becomes  more  sandy,  contains 
less  alternations  of  gray  shale  and  a  number  of  imperfect  remuns  of  what 
apparently  was  a  terrcstial  vegetation,  the  accumulation  in  some  Incalities 
being  sufficient  to  form  small  "drift  beds"  of  coal.  The  (a iwr  pan  seems 
to  contain  a  predominant  amount  of  ferruginous  matter,  and  the  surfaces 
of  the  strata  are  sometimes  slightly  stained  with  a  bituminous  coating. 
No  fossils  were  found  tn  this  mass  other  than  a  few  remains  of  flsh  bones 
and  scales,  having  a  white  and  bluish  tint  in  contrast  with  the  red  and 
brownish-red  shale.  The  strata  throughout  the  whole  formation  are  very 
argillaceous,  weathering  very  easily,  which  fact  !a  l>eautifhlly  illustrated  in 
the  deep  cuttings  mide  recently  in  Smith's  Valley,  on  the  line  of  the 
E.  B.  T.  R.  R. 

Prof.  Hall  gives  the  following  description  of  it  aa  studied  by  him  in 
Eaatom  New  York ; 

"  The  Old  Red  Sandstone,  where  fOlly  developed,  conaials  of  various 
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strata  of  saodBtoDe,  shale  and  sbal j  saDdatone,  conglomemtes  and  impore 
limestones.  The  pervading  color  of  the  sand;  paru  is  brick  red,  thougli 
often  lighter,  and  somelimes  of  a  deeper  color,  fhim  a  larger  pnipnrtion  of 
Iron  :  while  the  coarser  parts  are  often  gray  and  the  shales  nre  green. 
Bods  of  green  shalf  sandstone  are  interstratlfled  with  the  red  friable  saad- 
stone,  and  tliees  are  succeeded  by  a  compact  kind  of  conglomerate  rock." 

The  following  section  of  the  Red  Catsktil  is  glren  hy  Prof.  Fuotaine 
(SillimaQ's  Journal,  Januarj,  1877),  constructed  near  Lewis  Tunnel  on 
the  Chesapeake  and  Ohio  R.  R.,  W.  Va. : 
No.  8,  ISC'  ±  Red  marl  and  sandstone,  containing  more  sandstone 

than  No.  2. 
No.  2,  70'  Dark  red  marlites  with  ochreoua  and  verj  argillaceous 
sandstones.  Balla  and  nests  of  limonite  and  de- 
composed pyrites. 
No.  1,  ISO'  Deep  red  nurlitea  alternating  with  thick  bedded  and 
argillaceous  reddish-brown  sandstonEis  in  abont  equal 
proportions.  These  are  underlaid  by  coaise  Band- 
Stones  containing  Chemung  fossils. 

No.  IX  la  between  1,000  and  2,000  feet  thick  where  it  outcrope  south 
of  the  anthracite  coat  fields,  and  on  the  south  flank  of  the  Catsklll  Moun- 
tains in  New  York.  In  the  northern  counties  of  PennsjlTsnla  and  in  the 
north  flank  of  the  Catsklll  Mountains  (N.  Y.)  it  is  probably  between  400 
and  000  feet  thick. 

Thia  Formation  forms  the  mass  of  the  Catskill  Mountains  of  Now  York, 
and  the  middle  flank  of  the  Pocono  Mountains  on  the  Pennsylvania  side 
of  the  Delaware  River.  After  passing  the  Lehigh  Rirer,  its  strata  assume 
a  vertical  attitude,  and  the  outcrop  of  lis  harder  parts  makes  the  southern 
of  the  two  crests  of  the  Second  Mountain  nearly  to  the  Susquehanna  River. 
Wherever  the  dip  approaches  Hi'^  the  red  Cat«kitl  sandstones  of  IX  form  a 
bold  terrace  on  the  flank  of  the  mountain,  the  crest  being  made  by  the 
Pocono  sandstone  of  X,  as  in  Peter's  Mountain,  at  the  mouth  of  the 
Juniata.  Along  the  face  of  the  Alleghany  Mountain,  this  terrace  of  IX 
is  cut  up  into  a  series  of  buttresses  projecting  from  the  escarpment. 
Around  Broad  Top  the  same  terraet  tlrueturt  has  giren  occasion  for  the 
name  Terrace  Mountain,  which  is  merely  the  prolongation  (in  a  curve 
Iwckward)  of  the  Sideling  Hill  which  our  Section  crosses. 

The  formation  contains  in  the  Broad  Top  country  no  stratum  of  any 
economical  importance.  An  iron  ore  bed  occurs  about  400  feet  below  the 
upper  horizon.  Its  thickness  is  undetermined,  and  it  was  merely  located 
from  its  outcropping  on  the  north-west  side  of  Smith's  Valley,  where  it 
occurred  as  a  very  sillcious  brown  hematite.  It  will  probably  never 
prove  to  be  a  workable  bod. 

Tranfition  itrala  betireen  the  Caltkill  and  Chemung  epoch*: 
Thickness  (Noe.  107  to  96  Inclusive)  90  feet. 
Character:  Consists  of  yellow,  red,  green  and  olive  stiale  and  sandstone- 
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Tlie  surfitces  of  some  of  the  sands'one  strata  contain  a  fine  exbibUion  of 
ripple  marks  &ud  iiupressioDS  of  fucoids  and  cb&racterlaiic  Cbcumog 
fossils.  Spirifer  dUjanetit,  Rhynehontlla,  &c. 

TliirtL'eD  fe«t  (mm  the  bottom  occurs  a  brown  ferruginous  sandBtone, 
No.  101,  weathering  readily  on  Ihe  surfaces  from  tbe  oxidation  of  the  iron, 
the  representative  of  the  Larrj's  Creek  ore,  wblcL  has  a  continuous  range 
through  parts  of  Lycoming.  Clinton  and  Tioga  counties.  It  attains  its 
masiinum  thickness  on  Larry's  Creek  in  Lycoming  County,  where 
the  principal  bed  is  3  feet  thick.  In  some  localities  it  resembles  closely 
the  Cleveland  ore  of  Yorkshire,  England.  In  this  portion  of  the  State  tbe 
bed  is  not  workable. 

No.  VIII. 
Chemvng  ( Vergenf)  »hal«i. 

Thickness  CNos.  95  to  85  Incluslre),  1860  feel 

Pi»-tagB  (  Virgent)  flag:  =  SaW 

Thickness  (Nos.  84  to  71  inclusive),  1490  feet 

The  limits  of  the  Chemung  md  Portage  taken  together  are  well  deflned, 
the  upper  being  lopped  by  the  transition  strata  at  the  base  of  the  red 
Catskiil,  and  tbe  lower  by  the  olive  slaty  and  ahaly  sandstone  of  the 
Hamilton  period.  The  horiKin  between  the  two  epochs  Is  not  as  well 
deflned  and  it  has  been  located  rather  arbitrarily.  There  aro  certain  large 
distinctions  between  the  two  which  it  may  be  well  to  noiice  before 
describing  each  In  detail. 

Both  are  made  up  of  alternaiions  of  shales  and  tandstones.  In  the  Che- 
mung the  strata  are  more  sllicious,  while  in  the  Portage  they  are  more 
argillaceous.  In  the  latter  tbe  sandstone  Is  always  finer  grained  and  the 
shale  more  clayey  than  in  the  former.  The  Portage  sandstones  are  flaggy 
and  at  limes  very  shaly.  and  their  alternations  with  the  shale  are  very  fie- 
il^uent,  although  the  Individual  strata  are  quite  thin,  the  shale  predomi- 
nating. The  sandstones  of  the  Chemung  are  more  massive,  occur  In 
thicker  strata,  their  alternations  with  the  shale  are  less  frequent  and  they 
seem  to  conraln  more  ferruglTious  matter,  and  more  micaceous  specks.  The 
Chemung  atmta,  particularly  the  sbaly  sandstones  toward  the  top.  are 
replete  with  murine  mnllusca,  particularly  brachlopods,  while  the  Portage 
is  extremely  poor  In  foaeil  life,  with  the  exception  of  crinoid  stems  and  sea 
weeds,  or  fncoida ;  although  the  occurrence  of  fossil  (hcolda  would  not  dis- 
tinguish the  epoch,  since  they  are  also  very  abundant  in  the  upper  part  of 
the  Chemung,  but  possibly  the  two  are  of  different  types. 

The  u;>per  part  of  the  Chtmung  is  composed  of  olive-brown  and  gray 
massive  and  sometimes  arglllaceons  sandstone  alternating  with  flaggy 
sandstone,  and  red  and  green  shale,  both  shale  and  BaDdslonecontalning  fer- 
ruginous specks. 

The  central  portion  of  the  epoch  Is  made  up  principally  of  brown,  red 
and  gray  sandstone  and  shdle  :  the  sandstone  is  probably  more  massive  (ban 
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it  is  1b  the  upper  part,  aD'1  besides  fermslaous  nutter  contitios  micaceoas 

In  the  Ioai:r  part  the  general  ch^rActer  of  the  strata  is  verjr  much  the 
same,  although  apparently  conlBining  lesa  iron  and  mica  than  the  central 

In  descendiag  Trota  the  tup  to  the  iKitioni  of  the  epoch  the  saadstoDe 
which  in  tbo  upi>er  pikrt  Bsemi  tii  predmalaatc,  diminishes,  while  the  shslo 
increases,  and  the  alternatiDUs  or  the  two  are  greater,  alttiuugh  of  course  the 
aandstoQe  strata  must  be  thinner.  The  upper  piirt  contains  the  greatest 
namber  of  remains  of  fosail  life. 

The  geritral  character  of  tha  P-irtaje  seems  tlie  same  throughout.  The 
upper  part  Is  composed  of  rather  massive  brown  and  gray  sundstone  alter- 
nating with  beds  of  olive  and  gray  shale  from  10  to  30  feet  thick.  Toward 
the  centre  the  sandstone  becomes  more  flaggy  and  occurs  in  thinner  stralA, 
whUe  the  shale  bsconies  more  argillaceous,  forms  thiclcer  beds  and  is  more 
varied  in  color.  As  we  approach  the  lower  horizon  the  sandstones  become 
thinly  laminated  and  occur  in  beds  but  a  few  inches  thick ;  the  shale  is 
extremely  argillaceous  and  weathera  readilj  Into  clay.  The  shale,  through- 
out tbe  whole  epoch,  contains  more  or  less  iron,  which  on  expoauro  readily 
washes  out  and  is  oiydized  on  the  surface,  coloring  the  shale  in  varioua 
shades  of  yellow,  brown  and  red. 

In  New  York.  Prof  Hall  reporU  (1843)  that  "the  upper  |iart  of  the 
Chemung  is  characterized  by  a  general  tendency  to  conglomerate,  or  gravel. 
In  a  few  localities  the  mass  becomes  a  well  characterized  pudding-stone. 
This  conglomerate  (continues  Mr.  Hall)  nowhere  attaining  sutBclent  thick- 
ness or  importanoe  to  merit  a  distinct  description. " 

It  is  worthy  of  notice  that  this  conglomerate,  which  forms  several  notAble 
"rock  cities"  In  South-western  New  York  and  which,  probably,  is  tbe 
northern  extension  of  one  of  tbe  sands  of  the  oil  group  of  Western  Penn- 
sylvania, seems  to  be  without  even  a  representative  at  Broad  Top.  Al- 
though the  sandstones  toward  the  top  of  the  Chemung  are  massive  and 
coarse  grained,  yet  there  seems  to  be  no  tendency  to  conglomerate  or 

Again,  cross  Ituuination,  or  oblique,  or  current  bedding,  ripple  marks, 
concretions  and  limestone  strata  which  are  so  abundant  in  the  Chemung 
and  Portage  Epochs  in  New  York,  are  wanting  in  Central  Pennsyl- 
vania. The  ripple  marks  in  a  measure  are  an  exception  to  this  assertion, 
although  they  are  comparatively  rare,  and  though  sometimes  met  with, 
they  would  not  be  difficult  to  overlook,  especially  after  studying  the  One 
exposures  in  the  transition  layers  between  No.  YIII  and  No.  IX  along  the 
K.  B.  T.  R.  R.,  those  in  the  lower  CaUkilt  in  Smith's  Valley,  and  again  in  . 
the  bottom  of  the  Hamilton  on  the  Aughwick  near  Potis's  Gap. 

The  absence  of  the  limestone  or  Itmy  shale  and  concretions  may  b« 
attributed  to  the  limited  remains  of  marine  life.  These  In  New  York  ore 
found  in  great  colonies.  Hot  only  do  we  not  find  any  limestone  or  limy 
shale,  but  the  whole  period  is  parlicularly  devoid  of  any  calcareous  matter 
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ia  the  cementing  material  of  the  sediment.  Tbis  la  readily  shova  bj  Uie 
rapid  weathering  of  not  only  tbe  shale  but  also  the  harder  aandalone  atrala 
in  the  cms  along  the  E.  B.  T.  R.  R. 

Prorcssnr  Rt>gers  (Final  Report  Vol.  I,  page  141)  saya  of  the  Chemung  : 
"This  rormatlon,  remarkable  for  its  general  uniformity  of  compoaition, 
appears  to  have  its  maximum  devL-Iopment  in  the  region  of  the  Juniata 
near  Huntingdon,  half  way  across  the  A.ppa1acliiaD  cbi^n,  where  its  Ihick- 
nessisSSUO  feet."  V7iihout  reference  to  its  thickness  and  character  in 
other  locilities  our  mensuremeat  of  its  thickness  (1950  feet)  near  Ilunting- 
doa  seems  to  show  that  the  slmve  generaliution  is  hardly  well  founded. 

The  Chemung  formation  makes  both  ridges  and  valleys.  The  upper  part 
forms  a  ridge  parallel  to  tbe  mountain  of  X.  Tbe  valleys  are  generally 
narrow  and  sharp,  for  tbe  most  part  running  parallel  with  tbe  strike. 

Portage  rocks  make  also  ridges  and  valleys,  tbe  ridges  not  as  promi- 
nent OS  in  tbe  Chemung,  and  tbe  valleys  and  ravines  more  irregular,  not 
having  such  a  great  tendency  to  be  parallel  with  tbe  strike  of  tlio  rocks. 

The  moss  contains  no  strata  of  economical  importance.  Some  of  the 
aanilstones  are  quarried  to  a  limited  extent  for  building  stone.  Tbe  sand- 
alonesand  conglomerates  forming  tbe  "oil  sands"  of  north-western  Feun- 
aylvania,  which  are  perliaps  coteroporamHJus  with  the  Chemung  Epoch, 
have  no  representative  at  Broad  Top. 

QtTUMe  (Cadsnt  Upper)  8lat». 

Thickness  :  (Nos.  70  to  67  inclusive)     335  feet 

Character  :  Consists  of  olive,  alaty  and  shaly  sandstone  alternating  with 
brownish-gray  Qaggy  sandstone  and  dark  olive  slutle ;  toward  the  lower 
part  tbe  sandstone  strata  disappear,  and  the  sliale  becomes  more  argilla- 
ceous, until  finally  at  the  bottom  we  have  dark  olive  fissile  slate  with  occa- 
sional seams  of  a  bright  brown-colored  sandstone  from  9  to  4  inches  thick. 
The  shale  and  slate  are  slightly  bituminous  and  stained  with  iron. 

These  rocks  form  valleys  and  are  of  no  economical  importance. 

Bamitlon  (.Gadtnt)  8haU. 

Thickness :  (Nos.  66  to  63  inclusive)    635  feet. 

Characters  Consists  in  tbe  up;>er  pirt  of  gray  sandstone  flap  and  shales  ; 
toward  the  central  part  the  sandstones  predominate  in  a  threefold  charac- 
ter of  massive,  flaggy  and  slaty,  to  the  eKclusion  of  the  shale.  Surfaces  of 
the  sandstones  are  stained  with  iron  and  contain  the  following  fossils : 
A-Bitulopecten  pHaeep*.  ChontUt  mvronatiu  and  ChoMleM  eoronata,  Oram- 
mytia,  Spiriftr  grawdiftra,  Spirifer  mneronatut,  TentaeuUtet,  and 
Alja,  more  particularly  Spirophgton  eaudtgalH. 

In  llie  loieer  part  the  sandstone  is  not  so  massive,  being  more  flaggy  and 
slialy  i  the  flaggy  sandstone  at  times  Iwcoming  quite  calcareous,  and  is 
very  much  stained  with  iron.  Sliale  alternates  with  sandstone,  and 
toward  the  bottom  predominates,  Iwing  of  a  gray  and  dark  olive  color, 
sometimes  thinly  Uminated  and  fissile. 


,  Google 


ABbburoer.]  "52  jFeb.  O, 

Along  the  Aughwick  creek  aear  Potts's  Gap  in  the  lower  Btrata  there  i* 
a  flne  exhibition  of  ripple  marka. 

These  rocka  make  ridges  and  ia  the  Aughwick  Valley  are  not  of  et»- 
□omlc&l  importance  ;  in  Nevr  York  the  Hamilton  conlaine  a  number  of 
vmj  fine  flagstone  quarriea. 

Jfare^Hui  (Cadtnt  Latetf)  block  tlaU. 

Upper  member  (Noa.  63,  61  and  60) 571  feet.  ) 

Middle      -        (No.  59) , 30    "     i-STS' 

Lower      "        (Noa.  58,  57  and  56) -. S«4    ■•     ) 

Tbis  fornuitioa  might  be  more  properly  divided  into  an  apper  and  lower 
portion  as  the  Hthologtctil  characters  of  each  are  quite  distinct ;  what  we 
have  called  Uie  middle  member  may  prove  to  be  but  locally  deported. 

The  upfier  mtmher  consbis  of  brown,  gray,  olive  and  black  arKiiUceoot 
shale  with  occasional  seams  of  flaggy  ftnd  slightly  calcareous  sandstone  in 
the  upper  part,  and  seams  of  no  a -calcareous  sandstone  in  the  lower  part- 
The  sandstone  and  shale,  but  more  panicalarly  the  latter,  are  very  much 
stained  with  iron  and  bituminous  matter. 

The  middle  mender  is  made  up  of  shaly  argillaceous  limestones,  alter- 
nating with  greenish-gray  lime  shale.  The  exact  poeition  of  this  member 
of  the  series  may  be  a  little  above  or  below  that  given  in  the  section.  The 
only  place  where  it  seemed  possible  to  study  tbis  portion  was  in  the  valley 
of  Blacklog  Creek,  near  Orblsonia,  where  the  dip  of  the  strata  was  rather 
uncertain,  and  too  far  from  the  section  line  to  make  its  position  certun. 
Although  it  has  been  thought  best  to  suggest  only  a  local  deposit  of  this 
limestone,  economically  considered,  yet  it  seems  quite  certain  that  the 
horizon  may  not  be  more  calcareous  In  one  locali  y  than.in  another,  but,  on 
account  of  the  associated  strata  being  very  argillaceous,  the  carbonate  of 
lime  may  be  more  generally  disseminated  In  one  place  than  in  another;  in 
the  former  case  producing  nothing  but  a  calcareo -argillaceous  sfaale,  and  in 
the  tatter  case  an  argillaceous  limestone. 

The  loiter  mtmber  consists  of  black  fissile  slate  and  black  and  brown 
shale,  the  surfaces  of  both  being  very  much  stained  with  Imn  and  coated 
with  bituminous  mailer.  In  this  lower  member  In  the  valley  of  the 
Juniata,  above  and  below  Lewisiown,  occur  irregular  deposits  or  b^ds 
of  coal,  the  vestigesof  a  vegetation  which  appears  to  have  been  air  breath- 
ing or  terrestrial.  The  lower  lioriznn  of  the  series  is  marked  by  an 
important  ore  bed  No.  96  which  primarily  Is  a  proto-carbonate  of  iron  but 
which  has  been  changed  at  its  outcrop  by  atmospheric  action  into  a  brown 
peroxide  of  iron. 

It  is  not  an  Inf^queot  thing  to  tind  the  black  shale  and  slate  of  the  lower 
member  very  much  contorted  and  dipping  in  an  opposite  direction  to  the 
general  'ay  of  the  strdla.  These  transverse  dips  arc  seldom  of  any  eiteat 
and  if  relied  upon  lead  to  errors  in  C')nuructin';  a  section.  It  awms  proba- 
ble that  some  of  tlie  faults  which  have  been  looted  in  the  Marc.'llns  and 
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associate  atmla  may  hurc  been  bnacd  upon  observed  dips  id  the  loner 
member. 

The  epoch  is  valley  mitking  aod  boa  throe  horizuns  of  more  or  less 
economical  importaDce. 

Tlie  ifitreeltat  iron  on  bed  ia  or  great  im.'wrtaiice  from  the  Juniata  River 
to  the  Mary  land  Btate  line  and  supports  a  large  iron  industry.  It  varies 
in  thickness  from  8  and  4  up  to  10  feet,  occurring  as  a  gcries  of  solid  gray 
layers  separated  \>j  tliin  seams  of  slate.  In  its  native  proto -carbon ate 
condition  It  is  a  bluish-jp^y  or  lend  colored  ore,  Bometimes  massive, 
breaklojc  Into  square  pieces,  and  at  other  times  of  a  slatj  or  laminated 
structure.  Where  the  ore  has  not  been  thorotighly  subjected  toalmospbcric 
action  the  c'laoge  to  brown  peroxide  is  only  partial,  a  solid  nucleus  form- 
lag  the  interior  of  the  lump,  while  the  peroxide  occurs  on  the  eurtace  as  a 
crust  of  greater  or  less  thickness. 

The  following  ar^  two  partial  analysefl  made  by  Hr.  A.  B.  McCreath, 
Chemist  of  the  survey,  of  ores  from  the  end  of  Jack's  Mountain  : 

Fleck's  bank.  McCarthy's  I>anb. 

Iron s 46.6  89.100 

Manganese .201 

Sulphur trace  .430 

Phosphorus 183  .060, 

Insoluble  residue 17.130  / 

Uppar  Heldtrbarg  or  Corniferoui  Limttton«  {Pott  Meridian). 

Thickness  :  Three  Springs  and  Saltillo  (Nos.  G5  to  47  inclusive),  60  feel. 

Character:  Consists  of  dark  blue  and  gray  argillaceous  limestone  alter- 
nating with  );reen,  olive  and  gray  calcareous  sliale.  Prof.  Rogers,  in  llie 
first  report,  says:  "That  the  post  meridian  series  may  scarcely  be  called  a 
Pennsylvania  deposit  as  it  only  enters  the  eastern  borders  of  the  Slate  near 
tbe  Delaware  Water  Qap."  lie  includes  the  calcareous  beds  nliicb  have 
been  placed  in  the  section  as  Upper  Helderberg  in  the  Harccllus  Epocli  ; 
but  as  the  limestone  strata  s^em  to  he  very  generally  distributed  through 
the  centre  of  the  State  and  as  they  must  owe  their  origin  todynamical  con- 
ditions entirely  different  tram  those  existing  during  tbe  black  slale  depo- 
sition above,  frjtn  which  they  differ  so  widely  Hlhologically  it  seems  more 
reasonable  to  consider  the  limestone  as  representative  of  the  New  York 
Upper  Ilelderherg  until  the  division  can  be  established  pitleeon'ologically, 
or  on  otU>^r  tliau  purely  lithologioil  grounds. 

These  rocks  form  one  flank  of  the  ridge  made  by  tbe  Orisicany.  Some  of 
the  more  niitssivc  limestone  strain  are  quarried,  the  stone  on  being  burned 
in  iking  a  poor  lean  lime.  In  some  places  the  formation  contains  a  rather 
jioor  argillaceous  carbonate  of  inm  ;orel>ed).  Tbe  Hawk  Mine,  worked 
by  tlie  Rockhill  Iron  and  Coal  Co.  north  of  Orbisonia,  is  located  on  this 
bed,  which  appears  Ij  be  a  local  deposit. 

The  petroleum  of  Canada,  according  to  Prof.  T.  8.  Hunt,  Is  indigenous 
to  this  formal  ion. 
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Ho.  VII.  Oritkang  (Jteridian)  Sandilow. 
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The  upper  pari  is  composed  of  a  coarse -grained  ferrugiuotu  and  calcare- 
OOB  BaodBtoDe  coDtaining  a  great  deal  of  iron  toward  tlie  top,  and  Isaar- 
mouDted  by  a  bed  of  ochreous  clay. 

The  central  portion  ia  made  up  of  a  looee,  friable  wndstone  containing 
pebbles  the  Bize  of  a  pea,  largerthan  any  foundin  the  upper  or  lower  parts. 
The  JoiMr  purtcoDBiBts  of  a  coarse-grained,  arenaceoua  aandBtone  more 
fragile  than  any  toward  the  top  of  the  mass,  and  breaking  into  more  it- 
regular  Bhapca.  Tho  sandstone  contains  a  great  deal  of  feiruginooa  mauer 
and  the  surfaces  are  at  times  coated  with  peroxide  of  iron. 

The  epoch  contains  the  following  fossils :  Cyrtoeera*  expantut,  DatmatUa 
miervnu,  Ealonia  ptculiiiri*.  Migamboaia  tamtUoia,  Orthii  hipparionj/x, 
Platfeerai  vtntritoia,  Ptarinsa  texiiu,  JUntutaria  marj/landica,  Rintteta- 
ria  ovalis,  Hentutaria  ovoidtt,  Spirifor  artnonu  and  Spir^er  arretta*. 

The  species  of  marina  life  found  in  the  lower  Belderberg  limeatone 
aeems  to  have  been  cut  off  by  tbe  changes  which  ushered  in  the  Oriakany 
£poch,  agroupof  foBBila  peculiar  to  it  assuming  their  place.  Host  of  the 
fossils  are  remains  of  molluBkB,  no  vertebrates  or  remains  of  land  planta 
hare  yet  l>een  found.  So  br  Palceontology  seems  to  assign  a  dutinct  place 
to  the  Orlskany  between  the  Silurian  and  Devonian  ages-  Viewing  the 
dynamical  conditions  attending  the  deposition  of  the  Devonian  age  Dr. 
Newlterry  places  the  Oriskany  at  its  base;  and  says :  "Tbe  Devonian 
rocks  of  Ohio  form  a  circle  of  deposits,  which  records  an  invasion  of  the 
land  by  tbe  sea,  and  presents  in  its  series  of  strata,  a  history  of  tbe  succes- 
sive stages  of  ttiatinrasioa  ;  first,  the  mechanical  sediment  of  the  Oriskany  ; 
then  tbe  Corniferoos  limestone,  the  deposit  of  the  open  sea ;  then  mixed 
mechanical  and  organic  materials  ;  the  mechanical  sediments  finally  pre 
dominating  and  indica^ng  a  return  to  land  conditions  over  all  the  eastern 
porttrn  of  the  continent"      ' 

Tbe  epoch  la  ridge  making,  and  has  three  horitons  of  economical  im- 
portance : 

Ist.  Upper  ore  bed,  occurring  at  the  upper  limit  of  the  sandstone.  This 
bed  is  seldom  workable  in  Penaaylrania,  but  is  very  productive  in  the 
valley  of  the  James  river,  Virginia.  In  many  localities  the  mass  consists 
merely  of  the  upper  strata  of  the  sandstone  strongly  Impregnated  with  per- 
oxide of  Iron. 

2d.  In  tbe  Juniata  Valley  where  tbe  Oriskany  Is  friable  and  cont^ns 
iittle  or  no  Iron,  it  affords  a  valuable  sand  for  glass  mannfocture. 

3d.  Lower  ore  bed,  occurriag  at  the  Junction  of  the  coarser  and  more 
arenaceous  strata  at  the  bottom  of  the  sandstone  with  the  soft,  calcareous 
yellow  layers  beneath  it.  This  bed  is  worked  by  the  Rockhill  Iron  and 
Coal  Company  near  Orbisonia  and  in  Hill  Valley. 
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No.  VI.     Ltwiiloitin  {Prt-mtridian — hov:tr  ffttderberg,)  Limeilont. 

Tbicknew :  (Nob.  42  to  SS  Incluelve)    162  feet. 

Ckurocter:  ConaiBta  of  inufiire,  dark  bine  and  gray,  Bemi -crystalline 
limeaUine,  coDUining  toward  the  upper  and  lower  porta  alleraftling  layeti 
of  gnj  shalj  limeBtone  and  argillaceous  lime  shale.  To  the  uortb-eaat  in 
tbc  Juniata  Valley  Ttom  Mount  Union  to  Lewlatown,  the  ahale  at  the  lop 
of  the  masa  becomes  a  thicker  and  more  distinctive  formation.  There  are 
fine  expoflures  of  the  series  along  the  Kisicoquillas  creek,  near  Lewiatowu, 
HiSlin  County,  where  it  was  found  neceaaary  to  give  ii  a  new  get^raphical 
name  in  the  failure  to  identify  it  with  any  of  the  sub-diviBiona  of  the  lower 
Helderberg  group  in  Now  York, 

The  following  foaalls  have  been  determined :  Actrvularia,  Aheo- 
lilti  minima,  Atlytofpoagia  iiicrjiata,  Meriita  kni*,  Orthii  oblata,  Fen- 
tamerui  galaalvt,  Shi/nehoneUa  formoia,  Aitylotpongia,  Atrgpa  retieu- 
larit,  Aulopora,  Conopkylium,  Mtriita  areuat'i,  StromaUipora,  Trematot- 
pirn  formoia,  and  ZaphrtrUit. 

Thia  formation  with  the  Oriskany  ia  ridge  making,  and  of  great  eco* 
nomlcal  importance,  as  It  flimlsbea  good  lime  for  building  and  agricultural 
pnrpoHea,  besidea  being  an  excellent  flux  in  the  iron  furnace.  A  speci- 
men f>om  Saltlllo  contained  :  Carbonate  of  lime  90.904;  carbonate  of  mag- 
nesia 2.163. 

An  iron  ore  having  a  laminated  atructure  occurs  aometimea  acattered  in 
the  soil  overlying  the  limestone. 

WaUr-hnte  (Sealent)  Cemtnt  Bed*. 

Thickness :  (Noa.  37  to  38  tncluaive)    S80  feet. 

Cluracter :  Cunaiata  for  the  most  part  of  a  blue  and  gray  flaggy  and 
thinly  bedded  limestone  having  a  wavy  stratiflcation.  Toward  the  top  the 
limestone  ia  maaaive,  slightly  argillaceooa  and  of  a  dark  gray  and  bluiali- 
gray  color ;  but  toward  the  bottom  it  becomea  flaggy,  thinly  laminated 
and  slialy,  having  a  brownish-gny  and  yellow  color.  In  the  lower  part 
limeatone  altematea  with  green,  yellow  and  gray  argillaceous  shale. 

The  strata  in  the  central  part  contain  a  great  deal  of  calcite,  and  theaur- 
facea  of  the  stone  are  oflentimea  coated  with  carlwnaceoua  matter,  and 
Bhow''sIickenBideB."  The  limestone  beds  are  frequently  highly  Inagueaian, 
and  a  few  may  he  compared  economically  with  the  Lewistown  limeatone. 
The  outcrops  occupy  a  small  valley  at  the  foot  of  the  Oriskany  ridge 

Onondaga  (SeaUni)  Marlt. 

BnltlllosndTbreeSprlDEi.    Orblannla. 

Thlckof^ss :  Upper  memtwr  Nos.  27,  36  and  25 170  i  feet.     145  feet. 

Lower      "  "     34.33    "    33 370  ±     "      230    " 

The  upper  member  conaiats  of  yellow,  gray  and  greeniah  shaly  and  argil- 
laceous (foaailiferoua)  limeatone  in  thin  beds,  alternating  with  olive,  green 
and  gray  calcareous  sliale. 

The  lower  member  conalata  of  green,  yellow  and  gray  calcareous  ahale. 
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alierDittiog  with  red  sliale  and  contaioing  occssloaal  beds  of  rossiliferoiu, 
slialj  limeHtone. 

TheSallna  group  tb ins  in  thia  district  to  the  aouth-eaat,  being  tbiciier 
on  tlie  Jacks  Hountaia  range  tbtui  It  la  along  Blacking  Honntatii.     It 
makes  a  raliej  and  is  of  no  economical  value. 
Niagara  Limt*tone. 

T be  Niagara  limestone  seems  lobe  wltboui  a  rcpreaentatlTe  in  Penn- 
sylrania. 

In  a  section  which  was  constructed  through  Jacks  Mountain  st  Mount 
Union,  a  limestone  bed  3  feet  thick  was  located  232  feet  above  the  lop  of 
the  Cilnton  red  sbale,  which  was  supposed  to  be  the  representalive  of  the 
Niagara  limestone;  the  Intervening  apace  between  this  and  the  Clinton 
being  filled  with  a  soft,  argil luceous,  calcareous  shale.  The  occurrence  of 
the  Niagara  limestone  iiere.  as  well  as  at  L«igan  Oap  2S  miles  to  the  north- 
east, where  a  similar  bed  4  feet  thick  was  found,  is  extreme!]'  doubtful. 
A  careful  search  for  its  representative  at  Ruckhlll  Gap  in  Blacklog  Moun- 
tain, and  on  each  side  of  the  Jacks  Mountain  anticlinal  at  Three  Springs, 
and  Snltillo.  failed  to  bring  it  to  light.  It  is  queetionaine  in  the  author's 
mind  whether  the  Niagara  measures  which  form  sucii  a  marked  feature 
in  the  geology  of  norlliern  New  York  has  in  this  section  of  Pennsylvania 
a  distinct  representative.  While  this  epoch  seems  to  be  vacant  in  our 
palsoz'iic  column,  the  Salina  rocks,  which  occur  directly  above  the  Niagara, 
seem  to  be  totally  diO'erent  In  cliarscter  from  the  New  York  strata,  where 
they  arc  composed  of  shales,  marls  nnd  marly  aandslonea  with  impure  lime- 
stone ;  oura  being  almost  entirely  destitute  of  fossils.  Is  It  not  possible 
that  the  strata  which  are  included  between  the  bottom  of  the  Water  lime 
aliale  and  the  top  of  the  Clinton  red  shale  represent  equally  or  conjointly 
the  Salina  and  Niagara  groups  of  New  York  1 

No.  T.     Clinton  (.Surgent)  Shale*. 

1.  Bedshale  fNos.  21,  3C  and  19) Tbicknesa  270  feet.  338    feet. 

8.  Upper  olive  shale  (Nob.  18  lo  15  Inclusive}       "  163    "      168 

3.  Orcsandstoneand  rosBllore(Nos.  Utoll)        "  42  "       54  i  " 

4.  Lower  olive  shale  (Noa.  10  and  0] "  —   "      660 

1.  The  upper  part  of  the  red  shale  conals'a  of  sllicloua  massive  red  shale 
having  II  riiombohcdrol  fracture.  Toward  the  lower  part  the  red  shale  be- 
comes more  argillaceous  and  contalna  thin  alternations  of  gray  and  green 
calcareous  sliale,  while  at  the  bottom  there  are  beds  of  red  shaly  sandstone 
having  seams  of  calcile  running  through  the  mass. 

2.  The  Upper  olive  ahale  conaisls  of  yellow,  .olive  and  gray  calcareous 
shale  containing  seams  of  blue  fosaillferoua  llmeatone  ;  the  lower  part  form- 
ing the  hanging  wall  of  the  fossil  ore  beds  is  composed  of  a  tight  yellow 
argillaceous  lime  shale. 

3.  The  fossil  iron  ore  Iteds  occurring  above  the  ore  sandstone  have  been 
estenslvely  developed  In  Bockhill  Gap  by  the  Ruckhlll  Iron  and  Coal  Co. 
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Beside  seonu  Nob.  13  aod  14  of  the  section  there  are  two  other  small  beds 
below  theore  sandstone.  The  first,  from  4  to  6  Inches  thick,  occurs  directly 
under  the  sandstone  and  about  BO  feet  below  the  upper  beds  (C.  Constable). 
The  second  is  10  inches  thick  and  about  4  feet  below  the  first.  These  two 
beds  have  never  been  worked.  The  beds  above  the  sandstone  are  worked 
on  the  south  side  of  Rockhlll  Qap  by  two  drifts  100  feet  Tenically  apart 
and  having  an  average  course  of  S.  'iV^  W.  The  same  beds  are  worked 
also  on  the  nonh  aide  of  the  Qap  by  two  drifts  which  are  aboat  60  feet 
▼ertlcally  apart,  the  strike  being  about  the  same  as  on  the  south  side.  The 
course  of  the  south  drifts  when  continued  across  the  Gap  to  the  north  side 
Btrikes  about  100  feet  to  the  west  of  the  norih  openings,  the  ore  range  being 
thrown  to  the  east  on  the  north  side  by  a  &ult  which  runs  through  the 
Gap  at  riglit  angles  to  the  strike.  In  gangway  No,  1  on  the  south  side  the 
jricld  of  a  specimen  was  as  follows  : 

No.  14.  No.  12. 

Iron 50.800  per  cent.  60.700 

Sulphur trace.  trace. 

FhoaphoniB 119  -153 

The  ore  sandBtone  has  a  thickness  of  42  feet  at  Baltillo  and  of  60  feet  at 
Orbisonia. 

The  sandstone  varies  very  much  in  character  in  the  difierent  localities, 
aa  to  the  amount  of  calcareous  matter  which  It  contains  ;  at  Rockhil!  Gap 
it  is  very  sillcious,  while  at  SaltlDo  it  is  quite  cslcareuue.  In  the  latter 
-  locality  the  ore  beds  seem  to  be  represented  by  a  calcareous  sandstone  con- 
hdning  a  large  percentage  of  iron,  but  not  a  true  iron  ore. 

The  sandstone  generally  forms  a  terrace  along  the  Bank  of  the  mountain 
of  No.  IV. 

4.  Lower  olive  shaletNos.  Oond  10).— Thickness :  660  feet— Pordescrip- 
tioD  see  Eection 

The  following  fossils  were  found  in  the  Clinton  Ep^ch,  more  particularly 
in  the  upper  olive  shale :  Atrypa  retieularit,  Beyrichia  lata,  Butholrephin 
graeili*,  Dalmania  Umulvrut,  Somalonotui  dftphinocephalui,  OrlhU 
eUgarttula,  Ptatgottoma  niagareiuit,  PUrinta  emaeerata,  Rhi/TiehoTi6Ua 
negletta  and  Strophomena  rhomboidalit. 

No.  rV.    Medina  (£«ani)  Sandttone, 

Wbit«  sandstone.  No.  8 Thickness  400  feet.  \  ^ooq, 

Red  sandstone  and  shale.  No.  T "        930    "    t 

The  white  sandstone  cont^ns  In  New  York  several  characteristic  fossils, 
some  of  which  the  marine  plants,  and  more  particularly  the  Arl/irophyeni 
htveiani,  are  found  throughout  its  whole  range  fh>m  PennsylTania  to  the 
Bouth  border  of  Tennessee. 

The  red  sandstone  and  shale  member  is  in  Pennsylvania  entirely  destitute 
of  fossils,  and  is  a  coarser  and  more  sandy  rock,  than  in  New  York,  where 
it  ia  composed  principally  of  a  flnely-comml noted  red  marl  or  a  calcareous 
red  clay,  containing  a  few  organic  remains. 

FKOC.  AMKB.  PHILOe.  BOO.  XTI.  99.  3b 
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A  deposit  of  i"on  oie  exists  in  the  white  Uedlaa  formiDg  the  creat  of 
Blacking  mouDtain  4  inilee  eoutb-we«t  of  Orbisonia.  The  ore  and  cUf  in 
wliich  It  lies  seem  to  fill  a  trensTerse  fisaiire  or  clell  in  the  irhite  soodstone, 
at  a  point  where  there  is  a  slight  Indenlation  in  the  crest  of  the  mountain. 

Oneida  (,Lti>anl)  Sandtlont. 
Upper  member,  red  and  grueniah-gray  siliciaus  breccia  and  (xm-        I 

glomerate.  No.  6,  thiokneBB  158  feet. I        , 

I^wer  member,  herd  mosBive,  greenish  griij  sandstone  ftnd  con-  | 

glomerate.  No.  6,  thickness  410  feet J 

A  striking  feature  of  the  epoch  is  its  poverty  in  organic  r^muns. 
The  Medina  and  Oneida  rocks  taken  together  make  "all  the  mountain 
ridges  aud  higher  spurs  of  the  entire  chain  west  of  the  Busquelianna,   be- 
tween the  Eitianing  valley  aud  the  vallej  at  the  base  of  the  Alleghany 
mountain,"  except  those  surrounding  the  Brood  Top  synclinal  basin. 

No.  III.    Etidion  Riter  {MatiwA)  ihal». 

Thickness :  (No.  4)  800  feet. 

UlUa  (JfoJinal)  Hals. 

TliicknesB :  (No.  3}  1070  feet. 

The  upper  limit  of  No.  Ill  is  well  defined  by  the  rapid  and  suddea 
transition  of  the  Oneida  gray  sandstone  and  conglomerate  into  the  argilla- 
ceous sandstone  at  the  top  of  the  Hudson  River  slates.  The  lower  limit 
has  been  assumed  at  a  very  lean,  poor  shaly  brown  hematite  ore,  which 
seems  to  occur  at  the  horizon  between  the  shale  and  slate  of  the  Utica  and 
the  blue  calcareous  shale  at  the  top  of  the  Trenton  or  Uatioal  limestone 
mass.  The  division  between  the  Hudson  and  Utica  was  not  positively 
determined,  and  may  possibly  be  above  or  below  tlie  position  which  has 
been  given  it.  Unconformsbility  has  been  asserted  to  exist  between  the 
Hudson  and  Oneida. 

Prof.  Rogers  speaks  of  it  as  follows  :  "  The  relations  of  the  Hatinsl 
series  to  the  overlying  Levant  strata  •  •  *  plainly  show  that  *  *  •  ihe 
earth's  crust  experienced  a  prodigious  movement  at  the  close  of  the  Hud- 
son period.  Tills  agitation  of  Ihe  floor  of  the  sea,  which  bad  Just  received 
the  materials  of  the  Hudson  shales,  appears  to  have  been  everywhere 
attended  by  an  extensive  displacement  of  its  level,  accompanied  in  some 
districts  by  undulations  amounting  even  to  a  close  plication  or  corrugation 
of  its  sediment,  and  in  some  districts  to  a  ItiUng  up  of  wide  areas  above 
the  general  sea  level  into  dry  land." 

The  slates  of  No.  Ill  make  one  Oank  of  the  mountain  of  No.  IV,  and 
contain  no  stntta  of  economical  value  in  this  district 

No.  ir,     Trenton  (MatinaC)  Hmototte. 

Thickness:  (No.  3)  500  +  feet. 

The  thickness  of  the  epoch  is  only  approximately  determined  tVom  a 
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very  limited  obeerrstioa  in  Blacklog  Tallef.  A  very  dUtioct  polKomolugi- 
cal  break  esiste  between  tbis  epoch  And  the  undorlyiDg  auroral  tnagaesiAn 
limestone,  the  upper  strata  of  which  are  exposed  Id  tbe  ceotre  of  Blacklog 
Valley  opposiie  Rockbitl  Gap.  It  ia  probable  that  the  Magoeaiou  rocks  ia 
this  part  of  PcnaBylvania  are  at  least  8000  feet  thick,  which  would  place 
the  top  of  the  Potedam  saDdsluae  (the  lowest  group  Id  the  PaUeoioic 
column),  at  least  three  quarters  of  a  mile  vertically  beDeath  the  present  sur- 
face of  the  centre  of  Blacklog  Valley. 

Localities  where  the  Strata  were  Hbabvred  and  Stupied. 
No.  XIII. 

Nos.  267,  266,  360,  256  and  252.  Robertsdale,  Trough  Creek  coal  basin. 
Carbon  Township. 

Nos.  285  to  261  inclusive.  Coal  bed  D  (Lower  Freeport  1)  Section 
measured  about  400'  from  month  of  mine  C,  Robertsdale  collieries. 

Since  tlie  section  was  compiled,  I  have  been  informed  by  Mr.  Wm.  A. 
Ingham,  Pres'dent  Rockhill  Iron  and  Coal  Co.,  that  a  bed  of  black  band 
ore  has  been  discovered  in  tbe  "Swampe"  in  mine  C,  between  the  bottom 
bench  of  coal  and  tbe  fireclay  floor,  ranging  ftom  1  to  4  inches  thick  and 
yielding  30.70  per  cent,  of  metallic  iron. 

Nob.  259,  258  and  257.  Coal  bod  C  (Kittanning  ?)  Section  measured 
about  200'  from  mouth  of  mine  B',  Robertsdale  collieries. 

Nos.  255,  364  and  358.  Coal  bed  B  (Clarion  !)  SeaioD  measured  by 
Wm.  Poster,  Esq.  in  mine  A,  Robertsdale  collieries. 

No.  251.    Coal  bed  A  (Brookvilie ))   Section  reported  by  Wm.  Foster, 
Esq.  "Monkey  drifl,"  Robertsdale  collieries. 
No.  XII. 

No.  250  to  244  incluBive.    Rocky  Ridge  near  Wray's  Hill  Tunnel,  Todd 
Township  and  Wray's  Hill,  Carbon  Township. 
No.  XI. 

Nos.  343,  242,  341  and  240.    Wray's  Hill  and  Rocky  Ridge, 

No.  239  to  284  inclusive.    Wray's  Hill  Tunnel  B.  B.  T.  R.  R. 

Nos.  233  and  282.    CiroundHogand  Plank  Cabin  Valleys,  Carbon  Town- 

Nos.  231  and  230.    New  Qrenada,  Taylor  Township.  Fulton  County. 

No.  230  to  230  inclusive.  Limestone  qnarry  worked  by  John  Whitney, 
Esq.,  near  Todd  P.  O..  Ptank  Cabin  Valley. 

No.  319.    Ground  Hog  and  Plank  Cabin  Valleys. 

No.  318  to  313  inclusive.    Welt  on  Ezra  Heater's  farm,  one  mile  south 
of  Todd  P.  0.,  section  reported  by  Hr.  Chas.  E.  Billin. 
No.  X. 

No.  212.    Ground  Hog  and  Plank  Cabin  Valleys. 

No  211  to  124  inclusive.     Sideling  Hill  Tunnel  E.  B.  T.  R.  R. 

No,  123  vo  117  inclusive.    Smith's  Valley.   Clay,  Cass  and  Union  Town- 

Tbe  total  thickness  of  No.  X  was  verified  by  measurements  made  in 
Sideling  BUI  Gap.  Fulton  County. 
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No.  IX. 

Nos,  116,  115,  and  114,  Smith's  Vallej'. 

No.  113,  J.  B.  Mordand's  fsrin,  Smith's  Valley  Dear  Sideling  Hill  Tuonel. 

No.  112  to  106  InclusiTe.  Smith's  Vallej,  along  line  of  E,  B.  T.  B.  R. 
and  Sideling  Hill  Creek.  Deposits  of  "drift  coal"  in  No,  109  found  on 
Wm.  Smith's  fknn,  1}  miles  ttom  Mnpleton,  Union  Township. 

No.  107  to  96  inclusive.    Transition  stntta.    R,  R.  cut  end  of  Clear 
BIdge,  north-west  of  SaKillo,  Clay  Township. 
No.  YIII. 

No.  95  to  89  Inclusive.  Line  of  E.  B.  T.  R.  R.,  north-west  of  Saltillo 
and  Sideling  Hill  Creek,  Clay  Township,  and  Coaling  Ridge,  CromwoU 
Township. 

No.  84  to  71  inclusive.  Line  of  E.  B.  T.  R.  R.,  north-west  of  Saltillo, 
and  Dorth-east  of  Three  Springs,  Clay,  Spriugfleld  and  Cromwell  Town- 
ships. 

No.  70  to  67  Inclusive.  Sideling  Hill  Creek  and  line  of  E.  B.  T.  R,  R. 
northwest  of  Saltillo,  Clay  Township  and  north-east  of  Three  Springs, 
SpringOeld  and  Cromwell  Townships. 

No.  66  to  S3  inclusive.  North- west  of  Saltillo,  Clay  Township  and  Sdd- 
dleback  Ridge,  Springfield  and  Crotuwell  Townships. 

Nos.  63,  61,  60,  58,  57,  and  5S.  North-west  of  Saltillo,  north-east  of  Three 
Springs  and  Aughwick  Valley  near  Orbisonfa. 

No.  59.    Quarry  near  I.  Engeart's  house,  1  mile  from  Orbisonia, 

No.  55  to  47  inclnsive.    R.  R.  cut  at  Three  Springs. 
No.  VII. 

Nos.  45.  44  and  48,  R.  R.  cut  at  Three  Springs.     Fossils  were  found  on 
end  of  Royer  and  Sandy  lUdges  near  Orbisonia. 
No.  VI. 

No.  43  to  88  inclusive.  Near  Three  Springs,  Saltillo  and  Orbisonia  ;  foe- 
uls  fonnd  at  latt«r  locality. 

Nob.  37,  36  and  fVom  34  to  28  inclusive.  Near  Saltillo.  Three  Springs 
and  Orbisonia. 

No.  3S,  Rockhill  Furnace  water  lime  quarry  near  Orbisonia. 

No.  37  to  22  inclusive.    Near  Saltillo  and  Three  Springe. 
No.  V. 

Nos.  31,  20  and  19.    Near  SalUllo  and  Three  Springs. 
No.  IB  to  10  inclnsive.    Near  Saltillo  and  in  Rockhill  Gap,  Cromwell 
Township.    Fossils  found  at  Rockhill  Gap. 

Noe.  14,  18  and  13.    South  fossil  ore  mine,  Rockhill  Sap. 

No.  11,  Hockitl  Gap  and  opposite  Leas  and  HcVitty's  tannery  at  Sal- 
tillo. 

No.  10  and  0,  Rockhill  Qap. 

No.  IV  and  III. 

No.  8  to  3  inclnsive.    Rockhill  Gap. 
No.  II. 

No.  3  and  1,  Blackleg  Valley,  Cromwell  Towntliip. 
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CoabuHa. 

Bt  Thouas  L.  Eane. 

(Bead  btfi^rt  the  ArMricait  Philotophieat  Booitty,  January  19,  1877.) 

I.  GBOOBAPBICAL. 

I  lUiTe  receotlf  returned  ^m  a  tbree  months'  excureioo  into  Northern 
Mexico.  I  went  bf  nil  to  near  San  Antonio,  Texas ;  from  there  took  mj 
own  and  government  BervantB'  wagons  and  mule  te«ms.  I  was  in  no 
hunj,  carried  a  party  of  intelligent  friends  with  me  as  observers,  and  en- 
Joyed  advantages  for  seeing  the  country  and  its  people  which  do  not  com- 
rnonlj  fall  to  the  lot  of  travelers. 

I  spent  most  of  my  time  in  Coahuila  and  Nuevo  Leon.  After  visiting 
the  country  north-west  of  Piedras  Negras,  I  looked  up  the  different  passes 
of  the  Sierra  Hadre  which  appeared  inviting  for  r^lroad  purposes  from 
below  Santa  Rosa  to  La  Rlnconada.  Finding  Saltillo  closely  invested  by 
TrevlQo,  I  crossed  t^m  the  SaltUlo  road  to  Monterey,  and  thence  returned 
to  San  Antonio  via  Mier  and  Laredo.  I  expect  to  have  time  soon  to  pre- 
pare a  geographical  paperand  maps  for  the  Transactions  ofthe  Society.  I 
shall  ask  their  patience  this  evening  for  the  oommunication  of  a  few  facts 
not  undeserving  their  notice. 

1  have  drawn  upon  the  blackboard,  upon  an  enlarged  scale,  the  leading 
featuresofCollon's  latest  Hap  of  Mexico.  I  would  ask  your  attention  first 
to  the  contrast  presented  by  the  Rio  Bravo  to  the  other  rivers  of  Southern 
Texas  and  Mexico.  These  are  all  greatly  less  conspicuous.  Tliey  are 
seen  to  flow  but  short  distances  from  their  soumes  to  the  Gulf  of  Mexico. 
The  Bravo  or  Grande  del  Norte,  on  the  other  band,  outs  a  more  important 
figure  on  the  map,  outdoing,  apparently,  the  others  put  together.  Ii  is  of 
much  greater  length  and  volume,  and  the  reason  is  ohvlons. 

By  the  contour  lines,  where  you  observe  my  effort  to  make  hatchings 
with  the  yellow  chalk,  I  indicate  in  a  general  way  the  course  of  the  high 
land  which  is  customarily  spoken  of  as  the  East  Branch  of  the  Sierra 
Madre.  From  Ban  Luis  Polosi,  here,  (A)  I  have  drawn  the  so-called 
Sierra  as  extending  to  the  edge  of  the  plain  watered  by  the  Rio  Grande 
(B).  It  sinks  as  it  proceeds  north,  until  here,  you  see,  only  one  mass  of 
mountain  north  of  Santa  Rosa,  I  have  represented  it  as  entirely  disap- 
pearing. 

We  have  here  ourexplanation  of  the  greatnessof  the  only  Mexican  great 
river,  the  Rio  Grande.  The  great  river,  you  remark,  rises  in  the  tDterior, 
more  than  half  way  across  the  continent,  and  it  flows  all  this  way  aa  many 
as  1800  miles,  to  the  Gulf;  because  no  mountain  obst&cle  Is  offered  to  its 
progress.  It  finds  what  might  be  regarded  as  a  vast  Pass  where  the  "  Sierra" 
has  gone  under.  It  is  true  (this  is  a  parenthesis  for  our  Secretary)  that 
here  fa)  it  Is  deflected,  and,  obedient  to  local  geological  orders,  turns  nearly 
at  right  angles,  and  works  along  at  disadvantage  for  some  distance,  until 
It  hits  this  seeming  continnaiion  of  the  valley  of  the  Pecos  (b).    But  It  is 
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soon  observed  endeavoring  to  resume  Us  direct  forthright,  and  before  long 
is  found  Id  Uoq  with  iiself,  so  to  ipeak,  adopting  the  course  of  tUe  vallej  of 
the  Salado  (c  d).  The  Salado,  I  will  also  bait  to  point  out,  runs  paraJlel 
to  a  certain  line  of  heights  which  has  been  recommended  as  the  nainml 
boundary  line  between  the  United  States  and  the  Norih-east  ProTiacea  of 
Mexico  (C  D). 

Reflecting  on  the  signiflcance  of  such  a  fact  as  the  Rto  Grande,  you  per- 
CetTO  how  natural  a  thing  It  was  for  me  to  ask  myself:  Why  should  not  « 
new  mute  for  a  tmnsconlinental  rail  way  be  discovered  here— not  far  from 
the  path  of  the  great  water  way— through  upper  Mexico!  Tbb  ted  me  to 
examine,  as  I  have  said,  the  different  passes  or  depressions  of  the  mis- 
named Bierra,  hirniahiDg  inclines  leading  up  to  the  elevation  of  the  Oreat 
Table.  I  looked  for  them  into  or  through  the  Sierra,  it  is  true,  hut  com- 
paratireiy  near  the  river,  where  its  elevation  is  diminished,  and  what  is 
led  of  it  is  broken  up.  I  am  rewarded  hy  having  found  two,  and  probably 
three.  Passes,  preferable  to  those  heretofore  recommended  to  the  Engineer. 

I  am  positive  now  that  I  can  indicate  the  true  line  for  the  railroad,  south 
of  the  Union  Paclflc,  tVom  the  United  States  to  the  Pacific  Ocean  ;  and  the 
best  of  it  is  that  the  short  cut,  B  F,  is  the  one  which  provides  the  most 
moderate  gradients.  From  San  Antonio,  as  your  stariing  iwint,  make  yonc 
shortest  cut  for  Mazatlac,  and  you  wilt  not  be  very  far  from  either  of  these 
Iwo  lines. 

The  routes  described  in  this  paper  both  pass  through  the  rich  agrical- 
turel  Lagnaa  country,  and  through  the  richer  Durango  mining  one,  and 
are  both  singularly  cheap  of  construction.  Neither  of  them  is  deflected 
noticeably  from  the  straight  tine,  except  as  the  Pacific  Is  approached,  where, 
to  avoid  engineering  obstacles  (less  expensive  ones,  though,  than  thoae 
which  the  California  Central  R.  R.  has  overcome),  I  recommend  turning 
down  into  the  State  of  Jalisco,  through  the  northern  part  of  the  District  of 
Tepic.  There  the  Bierra  Nevada,  E  F, coming  from  the  north  west,  lowers 
as  the  &ast  Branch  of  the  Bierra  Madre  does  in  Northern  Coahutla.  To 
obtain  a  gentle  slope  without  paying  for  it,  I  do  not  attack,  but  flank  the 
Snowy  Range. 

Next  in  interest  to  these  Inter-oceanic  railroad  data  (perb^w,  loo,  after 
certain  military  questions  unavoidably  associated  with  the  same)  I  should, 
perhaps,  advert  to  the  results  of  a  visit  to  the  country  below  the  upper 
bend  of  the  Rio  Bravo,  marked  on  the  maps  as  Terreno  Desconoddo  and 
Territorio  Non  Explorado.  I  thought  it  would  be  a  rare  field  for  original 
exploration,  but  it  proved  to  have  been  well  known  to  the  Spaniards,  who 
liave  left  roads,  military  earihworks,  mineral  shans,  and  other  evidences 
of  their  presence  th*re.  The  names  of  old  Spanish  settlements  might  be 
sprinkled  over  all  this  unoccupied  space  (x  to  y,  and  v  to  z).  The  correc- 
tion of  such  an  error  as  this  should  appear  at  least  In  our  children's  icbool 
atlases.  I  could  occupy  the  evening  in  enumerating  others,  but  will  close 
with  citing  two  hardly  less  striking.  The  Bokon  d4  Mapimi,  here,  which 
covers  so  large  a  space  on  the  maps,  should  properly  be  restricted  to  a 
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more  llmiled  ares,  nurtli  oCtlie  town  of  Mapimi.  Mapinii,  an  old  Spanish 
mining  town,  gives  its  name  to  a  mountain  near  il,  sbaped  soniuwiiat  like 
a  big  purse  (Hispanici  Bolton).  \l  appears  to  have  been  an  after  thought 
with  geographers  to  lay  down  a  figure  of  this  shape,  large  enough  to  in- 
clude &  great  reach  of  desert*  plain.  A.  similar  correction  should  be  made 
for  the  Barriai  de  la  PaUa,  which  is  quite  a  narrow  stretch  of  sterile  plain 
Ijing  on  the  west  side  of  the  Sitrra  de  la  Paila. 

II.   ETHNOLOGIC  A  L, 

After  a  review  of  Humboldt's  work  in  New  Bpaia,  closing  with  a  eulo- 
gium  on  the  great  Explorer's  thoroughoess,  tieneral  Kane  proceeded  : 

But  Alexander  von  Humboldt  did  not  visit  the  Northern  Provinces  of 
Mexico.  And  I  may  say  another  thing  without  irroverence;  he  was  not 
an  ethnologist.  In  Spanish  America,  too,  the  persons  who  gave  bim  most 
informatiou  in  Natural  History  were  priests  or  members  of  religious  orders 
in  the  Roman  Catholic  Church.  The  minds  of  sincere  persons  in  that  com- 
munion have  ever  been  fettered  by  the  dogma  that  "Ood  hath  made  of  one 
blood  all  the  nations  of  the  earth,"  and  they  have  seldom  pursued  ethno- 
logical research  with  zeal,  never  with  impartiality. 

I  am  sure  that  I  do  not  overrate  the  value  of  Northern  Mexico  as  a  field 
for  ethnological  study.  I  can  say  emphatically  of  it  that  in  this  respect  it 
ia  teireno  desconocido ;'  territoric  non  explorado. 

It  will  be  particularly  interesting  to  us  to  seek  the  solution  there  of  cer. 
tain  Historical  Problems  which  have  baffled  our  investigalions. 

In  the  Old  World  we  have  not  been  able  to  divest  ourselves  of  the  bias 
arising  fVom  our  being  in  some  manner  or  other  parties  to  the  discussion  of 
historical  questions.  Each  specimen  of  us  belongs  to  some  particular  race 
or  mixture  of  races,  and,  whether  he  has  had  a  grandfather  or  not  to  take 
a  pride  in.  if  his  setf-consciousness  but  carries  him  back  a  single  generation, 
he  unites  in  feeling  with  those  whom  he  thinks  most  like  himself  in  mis- 
taking what  they  accept  as  History  for  Science.  Host  of  us  in  fact  have  a 
direct  political  or  religious  interest  or  feeling  involved  in  our  preference  for 
deciding  questions  by  the  bulletin  or  historical  pamphlet,  relher  than  by  the 
scalpel  and  craniologicai  caliper.  Prejudice  should  blind  us  less  in  Mexico. 
If  wc  love  our  Dutch  or  Scotch,  and  hate  our  ancestral  Spanish  enemies,  we 
cannot  help  unduly  praising  our  Orange-Nassaus,  and  hating  our  Alvas ; 
while  we  do  not  care  enough  to  cheat  much  regarding  the  respective  merits 
of  the  followers  of  Coauocotzlnf  or  Ixtlilxochitlt.  An  imputation  on  the 
standing  of  the  Trinity,  or  the  Virgin  of  the  Immaculate  Conception,  may 
wound  our  feelings  ;  we  care  nothing  for  theories  ascribing  greater  or  less 
exaltation  to  the  gods  Texeatlipoco,|  or  Cu-at-H-cu-^.  | 

In  Northern  Mexico,  races  have  lived  of  the  greatest  variety  of  oeleo- 
logical  structure.  They  have  leil,  and  they  are  now  depositing  in  profusion, 

iDlng  unlnhnbltnble  desert. 

tTexeocBD  frlenii  oCCortts. 
I  or  Flowers. 
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most  interestiog  crania,  simple  and  composite.  Nowhere  probablj  in  the 
world  are  so  great  a  number  of  bealthy,  ftill-grown  joutha.  orknown  habi- 
tat and  pedigree,  meeting  with  violent  deaths,  and  leaving  their  bones  at 
the  command  of  the  collector. 

Over  Northern  Mexico,  and  through  it.  In  times  bygone,  have  passed  suc- 
cessive migrations  of  races,  as  remarkable  as  those  which  have  occurred  in 
our  own  historical  period  in  Asia  and  in  Europe. 

And.  alas,  of  the  conquest  of  the  weak  by  the  strong,  of  that  w)jjcb  yon 
and  1,  Mr.  President,  if  alone,  must  maintain  to  be  the  Survival  of  the  Pn- 
jilUti,  of  the  conquest  of  peaceful,  industrious  and  civilized  races  by  war- 
like ones,  Mexi]^  affords  ua  at  least  two  distinci  and  notable  exaniples- 
Not  less  than  two  great  Invasions  have  proceeded  directly  fiom  Northern 
Keiico,  or  passed  through  it.  All  the  American  conquerors  of  Central 
Mexico  that  we  know  oE  came  from  Che  North.  We  can  study  them  in 
Northern  Mexico  as  they  existed  before  they  removed  South.  It  is  an  im- 
portant point  I  make,  that  our  resL'arches  in  Mexico  may  be  conducted  in  a 
strictly  scientiflc  spirit,  free  from  the  disturbing  influences  of  partisan  liter- 
ature.— Of  what  nation  is  not  the  literature  without  force,  if  Its  tone  is  not 
(regarded  in  a  philosophical  sense) — provincial  and  partisan? 

Agtitn,  the  singularly  &vorable  political  anarchy  now  prevailing  In 
Northern  Mexico  should  be  of  the  greatest  service  to  the  student.  Seventy 
years  ago  the  Spaniards  governed  New  Spain.  Not  only  their  military  sway 
(though,  as  I  have  Intimated,  it  surprises  the  traveler  every  day  how  far 
out  into  the  North  they  carried  their  military  roads,  their  presidios,  soldien 
and  cannon),  but  the  dominion  alsoof  their  laws  prevailed,  and  their  social 
customs,  with  their  language  and  religion.  Since  the  removal  of  the  forces 
which  maintained  law  and  order,  the  whole  of  thb  rfigime  has  ended,  oris 
coming  to  an  end.  The  mental  and  moral  charact eristics  of  each  native 
Stock  are  seen  to  be  re -asserting  themselves.  You  can  detect,  willi  corre- 
sponding physiological  varieties  of  structure,  what  manners  the  several 
species,  sub-species  and  varieties  were  originally  prone  to,  what  laws  natu- 
rally suited  them,  what  religion.  In  truth,  straight  out  before  your  face, 
and  laconveuiently  to  the  purpose  if  you  are  in  their  way,  they  disclose 
what  other  species  of  men  they  are  predestined  to  hate,  and  refuse  most 
ferociously  to  live  with  on  terms  of  amity. 

To  a  certain  extent  an  invading  movement  from  the  North  upon  more 
Southern  Mexico  is  going  on  at  this  moment.  I  hod  a  peculiarly  favorable 
opportunity  for  witnessing  an  instance  of  its  operation  on  a  small  scale. 

I  obtained  an  invitation  at  Piedros  Negras  to  aocompany  the  column  of 
Government  troops  which  moved  upnn  Monctova  and  San  Buenaventura 
in  November  last,  and  I  mode  the  luosl  of  my  good  fortune. 

I  had  Don  Pedro  Valdes,  the  Military  Governor  of  the  district  of  the  Rio 
Grande,  and  Colonel  Ferdinand  Montragou,  his  second  In  command,  with 
me  all  the  way.  As  far  as  Honclova  my  mess,  my  tent,  my  ambulance 
were  theirs  :  one  or  other  of  them  hardly  left  my  sight.  Tiiey  knew  per- 
sonally a  large  number  of  their  soldiers ;  whenever  any  one  attracted  my 
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attention  ag  a  subject  of  study,  and  thej  could  not  answer  mj  questioQB 
regarding  his  name,  birtliplace  and  genealogy,  tliey  ordered  him  up  to 
apeak  for  himself.  They  became  honestly  Interested  in  some  of  my  eth- 
nological guesses,  which  they  esteemed  shrewd,  and,  I  honestly  believe, 
went  beyond  politeness  in  giving  extension  to  my  inquiries.  I  thinli  I 
pretty  faithfully  studied  over  800  equestrian  men  ;  nearly  all  who  were  not 
of  native  Indian  blood  being  Mestizo.  Should  I  not  at  some  future  day  recur  to 
this  Hubj^  )et  me  dispose  of  it  by  saying  thai,  with  tiaces  of  nearly  every 
race  whose  abode  has  been  the  Iberian  Peninsula,  Basque,  Jew,  ZIngaro 
even,  the  predominant  Bpanisli  element  apparently  was  Andalusian.  I 
could  not  at  all  guess  how  many  kinds  of  native  Mexican  entered  into  the 
medley.  Uy  companions  could  distinguish  many  more  than  I  could.  A 
captain  from  nearBuslamente,  where  there  is  an  interesting  ancient  colony  of 
them,  couldpointouteveryTlascalan  in  the  crowd.  But  this  I  did  see  plainly 
myself,  a  large  majority  of  the  fighting  ridert  were  of  the  stamp  of  our 
own  South-western  wariike  Indians.  I  am  very  familiar  with  tlie  phyaiog. 
nomicfll  characteristica  of  the  Arrapahoe,  Kickapoo  iQu.  chica  pulaJ),  Ute 
and  Sonora  Apache.  I  lived  some  time  among  the  Shoshonea,  and  may  be 
trusted  to  detect  the  Comanche  wherever  it  occurs.  I  found  the  Comanche 
through  Vald<!s'  command  in  force. 

The  amall-slzed  photographs  which  I  place  on  the  table  ware  selected  by 
me,  chieBy  ^m  an  army  officer's  collection,  as  being  striking  likenesses  of 
men  termed  Mexicans,  and  regularly  enrolled  as  members  of  Vald^s' 
National  Guard.  If  they  were  dressed  up  in  the  pictures  as  Christians,  I 
have  no  doubt  the  subjects  and  their  friends  would  have  great  pleasure  in 
recognizing  them.  On  the  face  of  each  photograph  you  will  Snd  the  Indian 
name  and  tribe,  on  the  back  the  Mexican. 

The  other  photographs  support  views  advanced  by  me  In  former,  now 
nearly  forgotten,  communications.*  The  notes  endorsed  upon  them  will  I 
think  repay  perusal. 

a.  Affords  an  interesting  example  of  Atavism :  the  batk  leap,  as  the 
Spanish  term  it.  The  mother,  a  Mexican  woman  whose  family  style 
themselves  Spanish,  acknowledging  only  one  sixteenth  of  Indian  blood,  is 
convicted  of  the  Sambo  or  Cbino  by  its  reappearance  in  her  daughter,  an 
engaging  and  estimable  young  lady  who  is  quite  a  dark  mulatto.  Fig  I. 
Her  sistera,  2,  4,  5,  6  exhaust  the  shades  of  the  segar  box. 

b.  and  c.  Exemplify  strikingly  the  persistence  of  the  type.  The  Ger- 
man girls  In  b.  were  captives  from  their  youth,  very  hardly  used  up  to  the 
age  of  puberty,  when  they  were  rescued,  c.  was  more  tenderly  nurtured, 
being  a  head  chiefs  favorite  daughter.    They  are  tame  ;  she  remains  wild 

•On  Rank  and  Merit  depending  an  lineage  among  certain  (North  Amerloon' 
Indian  Tribes.  IH7. 

Lavater-l-Daguerre.  1818.    RepUea  to  NottanU  ailddon.  1850-1853: 

DIRbrsDoeB  In  the  [tesults  aC  EEaanclpntfnn  In  the  BrlUih  West  Indies  corres- 
ponding to  dlfferencea  of  Race  observed  there.  1853. 

Ill  losyn  eras  lea  or  the  Luoumln  Oanga*  and  otber  Bocnles  In  Cuba.  1867. 

Tbe  Application  of  Ethno-PbyaloEnoin;  made  by  Mr.  H.  U.  Blatter.  1H56. 
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d.  A  &mi1j  or  Gemun  dcsceot,  exposed  u  partly  Cbino  Hexic&n.  The 
bony  fHmework  of  the  subjects  not  hariiig  been  modified  ;  the  pbjsiog- 
Domy,  due  to  the  Integnments,  is  commoQ  to  all  the  children,  but  the  elder 
sister's  face  (3 1  is  darkened  by  a  shade  of  pigmeal  In  the  mucous  coat.  In 
1.  and  4.  it  is  ssiid  to  be  detectable  in  the  (una. 

The  worlting  of  our  little  Invasion  was  about  this  :  Taldfts'  army  wm 
made  up,  certainly  more  than  half  of  it,  of  men  of  Northern  Indian  bloud. 
The;  were  moving  south.  Some  of  them  might  return,  pyhaps  not 
many.  When  the  company  of  Saragossawas  marched  off  fVom  that  place, 
I  saw  a  crowd  of  their  women  assembled  to  weep  and  wail  over  them  in 
half  Indian  style,  as  if  it  were  about  to  prove  their  last  farencll.  Other 
recruits  who  had  left  the  pueblo  under  similar  auspices  had  not  returned. 
Their  fate  had  been  to  die  la  battle,  or  of  disease,  or  of  the  effects  of 
wounds  and  exposure— or  to  embrace  permanently  the  military  career,  in 
which  case  the  dlite  of  them  found  employment  as  regulars  in  the 
City  of  Mexico,  or  elsewhere  in  the  provinces  not  far  fh>m  the  National 
Capital.  The  average  man  thus,  after  directly  killing  or  contributing  by 
impoverish  men  t  to  starve  a  given  number  of  the  more  industrious  and 
peaceable  members  of  races  of  the  South,  wonld  become  a  southern  resi- 
,  den^  and  leave  descendants  of  lila  own,  South,  who  would  be  half  North- 
ern and  half  Southern  ;  that  is,  it  might  be,  holt  warlike  and  lazy,  half 
industrious  and  inoffensive. 

Esteeming  U  a  compliment  to  have  been  invited  to  express  my  opinions 
upon  ihe  political  condltloa  of  Mexico  at  this  interesting  Juncture,  I  will 
not  consider  it  beneath  the  dignity  ofSclence  to  notice  the  subject  from  an 
Htliuological  point  of  view. 

The  North,  aswellaa  the  rest  of  Mexico,  presents  a  clearly  marked  case  of 
Abbksted  National  Development,  The  natural  tendency  uf  the  different 
populations  of  Mexico  tounite  In  one  having  been  interfered  with  three  cen- 
turies and  B  half  ago  by  an  outside  pressure,  and  this  pressure  having  been 
withdrawn,  lis  effect  upon  the  national  life  is  now  seen  to  have  been  uofav- 
orable.  Nut  only  the  political  health,  but.  to  persevere  in  the  use  of  my  fig- 
ure, the  cilBience  itself  of  Mexico  as  a  nation  is  menaced.  The  thoughtfhl 
observer  is  left  In  doubt  whether,  for  the  welftire  of  the  people  of  Mexico, 
a  synthetic  or  a  ftirther  analytic  treatment  of  their  confederacy  is  most  de- 
mandad.  The  former  may  be  premature,  tbe  latter,  now  going  on  so 
rapidly,  risks  being  carried  too  far.  Many  honest  thinkers  are  of  opinion 
that  it  would  be  beneflceut  to  restore  the  foreign  pressure,  or  an  equivalent 
for  It,     In  my  opinion  it  would  be  but  a  reproduction  of  the  original  evil. 

With  your  indulgence  I  will  enlarge  upon  this  theme,  for  brevity  sind  to 
avoid  confusion  soliciting  you  to  restrict  the  application  of  my  remarks  of 
a  general  nature  to  the  Central  Table  Lands,  of  which  we  may  popularly 
speak  with  least  inaccuracy  as  Mexico. 

At  the  epoch  when  the  Ware  of  the  Rosea,  Welsh  ware  and  Scotch  wars 
were  preparing  for  Great  Britain  a  United  England  ;  when  the  various  ele- 
ments already  nnited  as  Qascona,  Bretons,  Picards,  Noimans  were  con- 
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teadiiig  nbich  should  form  the  fiilure  France ;  wheD,  —  less  effectually  as  it 
has  proved,  because  the  ethnological  dlffereaces  involTed  were  greater. —  the 
diSereut  populations  of  Spain  and  AragoD,  Hurcia  and  Gmnada  were  fight- 
ing out  whether  they  should  absorb  or  be  absorbed  in  the  kingdoms  of 
Castile  and  Leon,  tlie  different  native  tribes  of  Mexico  were  at  the  same 
work  in  their  own  way. 

They  were  very  numerous  Gelger  says,  "There  were  at  the  time  of 
the  conqqpst  and  there  are  now.  more  than  thirty  different  rsces,  Bpeaking 
as  many  different  languages  and  marked  by  diathictlve peculladtles. "  (p. 
817.) 

Our  standard  authority  Humboldt's  remarks  are,  "  The  great  variety  of 
languages  still  spoken  in  the  Kingdom  of  Mexico  proves  a  great  varieiy  of 
races  and  origin.  The  number  of  these  languages  exceeds  twenty,  of 
which  fourteen  have  grammars  and  dictionariestolerablycomplete.  •  •  • 
It  appears  that  the  mosi  part  of  these  languages,  far  fVum  being  dialects  of 
the  same  (as  some  authors  have  falsely  advanced),  are  at  least  aa  different 
from  one  another  as  the  Qreek  and  the  German,  or  the  French  and  the 
PolUh." 

Humboldt  mentions  the  Mexican,  Otomite,  Tarasco,  Zapoleoo,  Misieco, 
Maya.  Totonac,  Popolouc,  Hatlaziug,  Huastec,  Mixed,  Caqulqnel,  Tarau- 
mar,  Tepehuan  and  Cora.  To  these,  ihn  Mazahua,  Huavc,  Serrano,  —  and, 
well,  say  a  dozen  others  may  safely  be  added.  How  many  of  tbese  arc 
derived  from  Uie  primitive  Nahuatl.  neither  this,  nor  in  fhct  any  other 
ahatruse  philological  question,  am  I  qualifled  to  discuss-  Enough  here  that 
my  own  observations  lead  me  to  place  the  number  of  separate  tribal 
societies  very  high.  But  at  the  date  of  the  Bpanish  conquest  they  were  In 
a  fair  way  of  coalescing.  With  various  ins  and  outs,  and  upa  and 
downs,  there  can  be  no  doubt  that  a  process  of  consolidation  was  going  on 
in  Mexico  through  the  thirteenth,  fourteenth  and  fi  flee  nth  centuries,  corres- 
ponding to  that  observable  in  Europe  during  the  same  period. 

The  Toltecans  evidently  bad  absorbed  many  tribes  before  they  were  suc- 
ceeded by  the  Cbichimecas,  whose  own  absorptions  constituted  the  mon- 
archy of  Tezcuco.  Tacutn  or  Tlacopnn  had  a  similar  history.  So  had  the 
Azl«c  Kingdom  or  Empire,  with  whose  history  we  are  perhaps  most 
familiar,  the  one  ruled  by  the  Montezumaa.  The  original  Aztecan  divisions 
of  Tlaltelolcos  and  Tenuchcaa  are  mentioned  to  the  traveler  at  thb  day, 
when  his  guide  points  out  the  ground  they  severalty  occupied  upon  the  site 
of  the  present  city  of  Mexico.  Ttiese  only  united  to  form  the  Mexican 
monarchy  in  1438.  But  by  the  beginning  of  thesixteenth  century,  Tiacopan, 
Tezcoco  and  Aztecan  He.iico  were  practically  united  in  one  Confederacy. 
I  cannot  see  how  there  is  any  room  for  question  that  the  League  had 
become  a  sipgle  nation,  powert^il  enough  to  atworb  ail  minor  ones— outside 
of  the  Tarascoe,  and  thnee  Guastecos,  who  in  Taniaulipas,  under  Cortina, 
are  giving  Texas  so  much  trouble  at  this  time.  There  survived,  it  is  true, 
a  few  small  independent  nationalities.  There  was  the  priestly  government 
of  Cholula,  and  the  moderately  warlike  kingdom  of  Aculhuacan,  and  the 
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Republic  or  HuexotzlDgo,  aad  the  Btroager  Republic  of  Tloeoila.  n-hich 
was  flgliilng  for  its  independence  against  overpowering  odds,  vlien  Corta 
arrived  barely  !□  time  to  save  iL  Mr.  Prescott  lias  no  autboritj  foraaying 
tbaE  the  more  widely  the  Aztec  Empire  was  extended,  tbe  weaker  it  be- 
came. Oa  ihe  contrary,  Mexico,  under  Montezuma  II  was  as  much  a 
homogeneous  nation  between  tbe  Atlantic  and  Pacific  for  ten  degrees  of 
latitude,  as  Spain  was  then  from  the  Hedil^mnean  to  the  Pyreuees  ;  more 
than  England  was  from  tbe  Channel  to  the  Highlands  of  Scotland. 
.  I  like  to  use  dates  when  I  can.  In  Europe  we  have  IG18  as  the  year  of  the 
accession  ofCbarles  V  in  Germany.  Three  years  before,  (be  Fleming  bad 
become  King  of  Spain.  Four  years  before,  Franzis  tbe  First  had  become 
King  of  France.  Ten  years  before,  Henry  the  Eighth  had  ascended  the 
throne  of  England.  But  in  Ihe  spring  of  1019  Hernando  Cortez  wooed 
bis  Mallncbe  Marina  in  Tabasco  and  sailed  with  her  lo  Vera  Cruz-  He 
entered  the  City  of  Mexico  a  conqueror.  August  13.  1531. 

With  the  effect  of  the  European  element  introduced  by  Cortez  you  are 
familiar.  The  complete  disintegration  of  all  indigenouH  national  com- 
binations went  with  the  extension  over  tbe  Grand  Mesa  of  tbe  Spanish 
arms,  laws,  religious  and  social  usages.  We  may  safely  speak  of  the 
Spanish  rule  as  having  continued  absolute  for  more  tlian  two  hundred 
years. 

When,  towards  the  close  of  the  last  century,  the  ethnological  differences 
prevailing  in  Spain  asserted  themselves  anarcliically  there,  surprise  is  ex- 
pressed  at  the  slowness  which  her  colonists  evinced  In  throwing  off  the 
yoke-  It  was  an  uphill  business  In  Mexico,  and  was  managed  there  in  the 
old  time  8|>anish  way — by  men  almost  exclusively  of  Spanish  blood. 
Their  movement  was  not  apprehended  by  themselves  to  l^e  anarchical. 
They,  at  least  thought  that  their  cause  was  that  of  order,  nnion  and  re- 
Ugion. 

Hidalgo  was  a  Spanish  curate.  Take  his  date  as  ISIO.  He  was  canght 
(where  I  came  near  coming  lo  grief  myself)  at  Bajan,  in  Coahuila.  lUirch 
the  21st,  1811,  and  shot  the  following  1st  of  August. 

Matamoros,  tbe  curate  of  Jantetclco,  was  shot  August  the  3d,  1814, 
Curate  Horelos,  December  SUt.  1815,  and  Mlna,  November  11,  1817. 
Ytnrbide  proclaimed  tbe  Plan  of  Iguala  February  14,  1831,  and  concluded 
the  TratadoB  de  Cordoba  with  Don  Juan  O'DonoJu.  September  27,  1821. 
Everyone  ot  these  cliampions  of  independence  except  Morelos.  was  clear 
Spanish,  ajid  the  cry  of  the  triumphant  liberating  army  of  the  Three  Guar- 
antees I  believe  faithfully  expressed  the  feeling  of  what  Has  then  still 
subsisting  a  Mexican  Nation.  The  motto  was  borne  on  the  tri-colored  flag 
which  the  nation  united  In  adopting.  It  was  "Religion,  Union  and  Inde- 
pendence." 

Naturally  we  Americans  have  a  prejudice  against  Yturblde'becanse  be 
had  himself  crowned  Emperor  in  a  cathedral,  and  perhaps  because  his 
family  lived  among  ns  in  their  adversity,  making  themselves  too 
&miliar  with  us,  particularly  here  in  Philadelphia.    But  there  was  prob- 


,  Google 


isn.]  OUa  [K«ne. 

»bl7  a  good  deal  [d  Don  Agustln  before  hia  head  vas  tunied.  He  had 
some  eicelleot  and  faitbfiil  men,  too  ;  and  under  him,  or  some  of  these,  hU 
nation,  I  think,  migblhavehammercditomueicout.  In  my Jadgmeot,  the 
Hexlcans have  always  acted  foolishly  in  imitatingouraclvesand  the  French. 
Their  establishment  of  a  Federal  Oovemment,  October  4,  1824,  with  a 
constituiion  affecting  to  be  more  or  less  a  copy  of  our  own  inconatotent  bi- 
natcone,  was  a  mistake.  But  in  the  end.  under  It,  orsomething  like  il,  they 
could  possibly  have  made  things  work.  But  they  hare  never  had  a  &ir 
obance.     Their  country  was  too  rich  to  be  let  alone. 

Before  ihej  could  set  their  first  govemmtnt  in  running  order,  foreign 
invasion,  and  threats  of  foreign  iuTHsloQ,  compelled  them  lo  pa;  exclusive 
attentbu  to  Iheir  foreign  instead  of  their  domestic  affairs.  It  threw  into 
the  background  men  of  learning  and  men  of  moral  worth,  and  brought 
forward  the  more  brutal  sort — the  hombrM  de  arma* — men  of  the  horse 
Knd  of  the  sword — tlie  curses  of  Heiico.  These  men  were  reqnired  to  de- 
fend the  people  from  those  who  should  have  given  them  common  interests, 
but  only  gave  them  a  common  enemy. 

Indulge  me,  if  you  pleaM,  in  a  little  more  chronology. 

The  gravest  of  Mesicsn  errors,  the  expulsion  of  the  Gschapinas,  was 
brought  on  directly  by  the  threat  of  Spanish  invauon. 

Not  a  year  after  the  last  Spanish  troops  embarked  thmi  Vera  Cruz,  No- 
TOmber  18,  182a,  the  Padre  Arenas  conspiracy  was  under  weigh. 

Barradas'  expedition  actually  landed  in  1829. 

Out  colonization  of  Texas,  under  Stephen  Austin,  had  begun  early  in 
1838.  Edwards'  effort  at  revolution  came  off  there,  if  I  remember,  the 
year  before. 

In  1833  our  Teians  united  with  Santa  Anna  in  pronooncing  against  the 
government  of  BusiamanM,  and  defeated  the  Uexicao  troops  with  loss.  In 
1883  they  separated  fh>m  Coohuila. 

In  183o  and  1836  they-I  had  be»«r  say  im— fought  the  Mexicans  in 
TexKs.  We— our  OovemmenI — formally  acknowledged  Texan  indepeud- 
«ncfi  in  1837. 

1840  is  the  date  of  Ben  HcCutloch's  Texan  Raager  flght. 

1841,  1843,  1643  are  the  dates  of  our  expeditioos  against  Santa  Fe  and 
Hier. 

In  1844  President  Tyler  concluded  his  Treaty  of  Annexation  with  the 
Texan  Commissioners.  We  admitted  Texas  into  the  Union  December  27, 
1845 ;  fought  our  batUes  south  of  the  Rio  Grande  in  1846-184? ;  patched 
up  our  so-called  peace  in  1848. 

We  were  hardly  done  with  the  Hexicans  then  before  the  French  were 
at  them  a  second  time  with  their  Rulamaeion  de  lo»  ftutsle*— "their  Pie 
Claims,"  as  the  Heiicans  call  them.  I  omitted  to  mention  that  in  1837,  at 
the  time  when  we  acknowledged  the  independence  of  Texas,  France  was 
bullying  Mexico  about  these  Paateles — claiming  damages  for  pastry-cook's 
trays  and  the  like,  to  the  tune  of  9000,000.  In  1888  she  had  shown  ns, 
with  a  fleet  of  eleven  vessels,  how  easy  it  was  to  humble  Mexican  Dational 
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piide,  bj  taking  tlie  old  fortress  of  San  Juan  d'Ulloa.  How  France  went 
on  alt«r  this,  giving  the  Hezicans  no  peace,  \b  the  biBlorj  so  familiar  to  tn 
of  the  famous  Intervention, 

The  Mexlcaas  liad  France,  Spain  and  Eagland  lAgether  npon  their  bacte 
bj  IBei.     Bazaine  did  not  evacuate  Mexico  till  IBflT. 

Certain  political  wounds  are  too  green  for  me  to  say  wbat  I  tbinlc  of  the 
coarse  adopted  bj  the  United  States  after  this. 

I  am  unfortunate  enough  to  entertain  the  conviction  that  In  morab  trc 
are  responsible  tor  a  great  deal  of  the  wrong  which  has  been  done.  Break- 
lag  off  abruptly,  I  should  beg  you  to  pardon  my  apparently  meaniuglMi 
digression.  I  am  not  confldent  that  I  have  mode  out  my  case,  but  I  felt 
bound  to  put  in  a  plea  for  my  HeiicBO  friends  who  appear  to  you  ines- 
cuaably  engaged  in  the  businesB  of  national  suicide. 

Bo  Tcry  few  of  our  good  men  have  ever  met  tbtm,  the  Mexican  good  men 
and  gentlemen,  when  the  Erinuides  were  not  pursuingthcmt  latand  almost 
alone  iu  declaring  that  I  know  them  as  unifonnlj  courteous,  and  generous, 
and  brave — worthy  10  be  the  sons  of  mothers  who.  rich  aod  poor,  gentle 
and  simple,  afford  the  world  some  of  its  fairest  examples  of  devoted  ten- 
derneas  and  saintly  piety. — Admit  that  they  seem  to  Ije  given  over  to  the 
Furies.    If  they  deserve  our  censure,  they  are  entitled  to  our  pity. 

This  said,  I  will  return  to  wbat  I  think  indisputabiy  true.  The  history 
of  Mexico  for  the  last  half  century  is  that  of  the  resolution  of  a  population 
more  and  more  into  its  constituent  etemcnts.  The  different  races  have 
asserted  thenuelves,  or  have  been  used  by  the  various  politicians  to  enforce 
their  pretensions.  Some  of  these  fellows  have  been  strongly  backed,  per- 
haps by  the  remnant  of  a  former  ancieut  confederacy  or  union  of  several 
trilieg  having  similar  ethnological  characteristics ;  otbera  Itave  appealed  only 
tothe  iDtereslsofsingie  tribesorhalf  tribes,  as  ioBignificant  as  the  foliowingof 
the  ten-vote  repeater  who  traffics  for  office  on  our  State  House  Row.  The 
same  phenomenon,  the  thought  occurs  to  one,  is  seen  in  every  country, 
but  It  looks  uglier  where  it  is  associated  with  the  direct  employment  ol 
physical  force.  Running  up  from  Acupuico,  in  1857,  I  saw  "the 
Southern  Tiger  "  Alvarez.  A  straight -limbed  old  Indian — not  a  trace  of 
Spanish  was  discernible  In  him  or  any  of  the  squaws  decked  in  French 
dresses  who  constituted  his  dusky  harem.  King  of  Qnerrero  his  flatterers 
called  him.  Before  the  Conquest  he  would  probably  have  been  King  of 
Michoacan.  He  might  then  have  fought  a  Hoctezuma.  In  our  times  he 
fought  and  overcame  a  Santa  Anna. 

Alvarez  would  have  been  at  either  epoch  neither  more  nor  less  than 
Head  Chief  of  Tarascos. 

I  will  take  a  second  example  ttom  the  other  extremity  of  the  Republic 
Tamaulipsaon  the  Gulf  of  Mexico  is  another  renowned  nursery  and  cradle 
of  Revolutions.  It  is  a  unit  in  politics.  If  a  Mejia  has  it,  he  la  as  sure  of 
his  following  as  a  Bayard  in  a  southern  county  of  Delaware.  Only,  its 
waniors  do  not  turn  out  to  vote.  They  follow  him  with  horses  and  arms, 
and  expect  him  to  supply  them  with  ammimition.    Tamaulipss  is  popo- 
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Urly  spoken  of  as  a  State.  It  la  regalarif  divided  into  three  digtrlcla— del 
Norte,  del  Centre,  del  Siir—and  senda  its  nominal  represenlAtivea  ollen  to 
the  Federal  Capital.  But  it  is  nothing  mure  dot  less  than  the  old  country 
of  the  OuaHtecos,  whlcti  was  imperfectly  subdued,  even  b;  the  Spaniards 
in  tbeir  day.  And  Tamanllpai  too  has  its  Head  Chief  now,  a  Major 
General,  and  Lieutenant  General,  and  Excellency,  Governor  Supreme,  and 
80  forth— Cortina.  And  Cortina  is  all  and  singular,  gold  lace  and  epau* 
lettcB  included,  Just  about  the  blood  tiiiretiest  sarage  existing  on  the  Con- 
tinent. 

What  have  we  to  study  in  Mexico  ethnologlolly,  besides  the  descendants 
of  the  primitive  inhabitantsT  The  Gachupinast  They  are  better  studied 
in  the  land  of  their  derivation.  What  else  then  for  the  study  of  the 
ethnologist  in  Mexico!  Alas  t  The  Mixtures.  Nowhere  is  there  presented 
»  greater  variety  of  these  than  in  Mexico.  Every  proportion  of  every 
■varieiy  of  Spaniard ;  with  every  proportion  of  Indian,  Mediterranean 
man.  Moor  and  Negro.  Nothing  can  be  more  dlstaeteftil  to  the  inquirer 
ivho  desires  a  simple  study,  than  the  variety  of  mental  and  moral  cbarac- 
teriatics  whicli  we  find  in  the  Mestizoes  is  associated  with  their  diversity  of 
pliyaical  conatltatlon. 

Among  the  mixed  breeds  the  difference  in  the  proportion  of  the  charac- 
teristics derived  from  the  different  ancestors  introduces  anarchy  into  social 
circlea,  into  the  family  itself  The  appetites,  the  paBsions,  the  )>owers,  the 
higher  aspirations  of  one  child  are  impatient  of,  are  directly  hostile  to  those 
which  contribute  In  a  different  proporttoa  to  form  the  character  of  another. 
Here  then,  among  the  people  of  mixed  breed  ia  Ihe  Debatable  Orotmd,  the 
Held  for  the  intrigues  and  machinationa  of  the  deaigning  politician.  The 
typical  politician  of  Mexico  ia  himself  the  reault  of  a  mixture.  He  is  rest- 
less, because  the  different  elementa  in  him  vary  his  desires  and  aspirations. 
Tliey  are  not  the  same  at  different  periods  of  his  life,  are  modlQed  by  the 
company  he  is  keeping.  He  is  inconsistent,  when  the  medium  in  which  he 
lives  undergoes  change.  Ho  lies,  perhaps  for  the  same  reason  that  lie  is  In- 
consistent. He  is  deliberately  perfidious  even,  and  then  is  the  last  man  on 
earth  (o  know  how  little  he  is  to  blame  for  being  so.  Who  ia  (o  blame  for 
bis  fbrocity  combined  with  gentleness,  for  his  mingled  generosity  and 
ravin,  his  Instincts  of  high  honor  united  with  deceit ;  yes,  with  revolting 
treachery.  Theauswerls,  Iheman  who  is  responsible  forbis  being  the  mixed 
man  that  he  Is  ;  the  Spaniard  who  was  his  anceator  ia  the  culprit,  who 
basely  mated  with  the  Indian  woman  from  whom  the  Indian  part  oi'  him 
ia  derived. 

We  have  a  distinguished  Profeawrof  Princeton  proposed  for  membership 
tO'night,  whose  ripe  scholarship  the  Society  will  doubtless  honor  with  the 
tributeofan  election.  There  are  members  of  the  Society  onlhe  floor  before 
me  who  believe  (and  they  are  entitled  to  their  belief,  though  it  is  not  my  own) 
that  there  Is  an  JJUimaU  Philot&pky  which  will  harmonize  all  knowledge 
with  Religion.  Indeed,  I  know  that  there  Is  one,  my  valued  friend,  who 
goes  so  for  as  to  entertain  the  conviction  that  Theology  is  entitled  to  be 
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ranked  among  the  Exact  Sdences.  To  such  I  would  turn,  sni],  ftdopting  the 
terminology  of  that  imposing  stud;,  would  indicate  the  value  of  Northeni 
Coahuila  as  a  Hell  where  we  can  study  fitithfiillj  what  Sin  means.  We 
need  be  at  do  loss  there  for  examples,  for  proofs  that  the  sing  of  the  bthen 
are  visited  upon  the  children — and  that,  bejond  the  thin}  and  fourth  eener- 
atlons. 

The  splendid  conqueror  still  dazzles  our  eyes  as  he  Baahes  across  the 
page  of  hislory.  We  realize  how  rAtguard  itseemedtomanja  young  Bpan- 
iah  noble  of  pure  blood  to  follow  in  the  footsteps  of  Hernando  Cortes, 
to  carry  about  or  be  carried  about  by,  to  lead  or  be  led  astray  by  his 
Halinche — but  we  have  come  down  to  the  end  of  that  nice  bnainesa.  The 
dreadful  end  I  The  savage  Indian  would  not  now  be  re-aasertlng  his 
savage  cbaracteriatics,  but  for  the  aid  lent  him  by  the  Devil  working  through 
the  illegitimate  descendant  of  the  Spaniard.  There  is  no  mistaking  it ;  it 
is  the  Red  Savage — the  old  Adam — ttrra  rubra  there,  ont  upon  the  warpath. 
The  Spanish  military  rule  first  overthrown,  he  lias  subverted  the  civil 
order  which  it  sustained.  For  the  law  which  the  Spanish  introduced  (a 
stately  system  not  unworthy  of  its  Latin  origin)  he  prefers,  periiaps  on  the 
way  to  re-introduce  ancient  ttarbarous  and  local  usages,  the  momentary 
will  of  the  last  chief  under  whom  he  has  fought  as  a  brave  (bravo)  in  battle. 
The  language,  for  the  birthright  to  use  which  all  Christendom  envies  the 
Spaniard,  he  is  expelling  fh>m  the  country  by  debasing  it  more  and  more 
with  his  native  Indian  below  standard.  Finally,  he  is  destroying  the  last 
bond  which  holds  the  peoples  south  of  the  United  States  together,  their 
religion.  Under  Juarez,  who  tklthlhlly  merited  his  surname  of  El  Indio^ 
and  his  successor,  Lordo,  the  persecution  of  the  Catholic  Church  baa  been 
successful  in  eradicating  true  religious  feeling  U>  an  extent  which,  before 
my  last  visit,  I  could  hardly  have  believed  possible.  Among  the  ralhig 
politicians  in  the  north,  I  did  not  meet  one  man  who,  in  conversation 
with  me,  did  not  proclaim  himself  superior  to  "Superstition."  The  author- 
ized school  books,  in  the  miserable  attempts  at  public  schools,  taught 
Huitzilopochtli  (alias  Uexitli),'  Melantiuctii,*  Tezcatxoacatl,*  and  the 
glories  of  Netzahual-coyotI*  and  Cuahtemoc.' 

These  be  thy  gods,  0  Israel ! 

There  were  old  Spanish  churches  left,  many  of  them  not  yet  fallen  to 
ruin,  into  which  occasionally  glided  a  few  women  muffled  in  blsclc  shawls, 
with  their  little  children.  Then  a  proscribed  man  might  slcnlk  in,  per- 
haps, through  a  little  door  under  the  altar,  and  don  for  the  mass  priestly 
vestments  which  he  waa  not  allowed  by  law  to  wear  outside  the  church. 
But  the  building  you  would  Qnd  did  not  belong  to  him,  but  to  the  State, 
He  could  not,  nor  could  any  religious  corporation,  own  property  aa  re- 
ligious societies  do  In  the  United  States.  If  the  Spanish  bells  in  the  tower 
were  not  melted  down,  he  had  no  right  to  ring  them  ;  not  to  annonnoa 
fair  daylight  to  the  sick-bed,  not  to  hid  an  Angelns  tell  the  laborer  that  it  was 

1.  Pulque,    t.  Teicooan  KIdk.  d.  1136.    6.  Eoe- 
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noon,  not  to  sound  a  Vesper  to  "regret  tho  dying  day."  But  in  the  veiy 
midBt  of  hU  murmured  masaet,  In  the  crisis  of  the  elevation  of  the  Hoat 
itseif,  he  might  be  lnt<trrupted  bymfOans  rushing  in  to  ring  a  peal  of  their 
own,  upon  the  receipt  of  news  of  some  murderous  Tlctoiy,  real  or  pre- 

In  two  skirmishes,  so-called  "battles,"  which  I  was  regaled  with,  the 
church  was  the  centre  of  the  6ght.  In  Monclova  the  women  ran  out  of 
the  church  when  the  firing  began,  as  thej  might  with  us  after  serrlce, 
fh>m  a  gathering  thunderstorm.  This  was  Sunday,  November  13th  ulL, 
about  noon.    N.  B. — Remington  (American)  bnilets  whistled  about  their 

Hoc  ab  initio  persuaeum  civibns  doroinoe  esse  onuiiam  renim  ac  moder- 
atores  Dbos  ;  eaque  quie  gerantar,  eorum  geri  vi,  ditione.  ac  nimiine. 
*  •  *  •  His  enira  rebus  imbut«  mentes  hand  sane  abhorrebunt 
ab  utili  et  veA  sententii.  It  was  an  exotic— the  Roman  Religion— an  im- 
ported article  ;  but  it  was  the  last  bond  left  to  tie  a  good  many  unhappy 
souls  together.  It  is  nearly  worn  through.  The  lost  strands  are  parting. 
In  short,  the  way  things  are  going  on,  ten  yean  ought  to  be  a  generous 
allowance  tor  Mexico  to  relutbiltlale  the  worship  of  her  indigenous  Oods 
of  Hell,  tmd  Pulque,  and  W*r,  and  the  sanction  of  public  human  sacriQce. 


A  cimtinualioi.  of  Ji«»eare?t«*  among  th^  Batraehia  of  the  Coal  Xea$urfi 

of  Ohio. 

Bt  E.  D.  Copb. 

(fiMHl  befort  th^  Am&rioaa  PMtotophkat  Boeifty,  February  8.  1877.  | 

The  material  described  in  the  following  pages  was  obtained  flrom  the 
coal  strata  at  Linton,  Ohio,  during  the  Summer  of  1816,  by  Prof.  J.  8. 
Newlteny,  Director  of  the  Geological  Surrey  of  Ohio. 

IcHTETCANTHiTS  OHTBiiais.  Copc.  QoH.  et  sp.  nov. 

Char.  Otn.  These  are  derived  from  the  posterior  dorsal  and  caudal 
rertebrs,  with  s^acent  parts.  Posterior  limbs  well  developed,  with  dis- 
tinct tibia  and  flbnia,  osseous  tarsus,  and  proltably  Ave  digits.  Ribs  elon. 
gate,  simple,  curved.  Abdominal  armature  consisting  of  bristle-like  rods 
in  anteriorly  directed  chevrons.  Dorsal  vertebree  not  elongate,  with  sim- 
ple neural  spines.  Tail  large,  its  veriebrte  ossified,  and  flirnished  with 
slender  chevron  bones  which  terminate  in  a  lueraal  spine.  Neural  spines 
slender  and  directed  backwards ;  the  caudal  series  somewhat  resembling 
that  of  a  flsh.     All  the  centra  amphlcmlian. 

This  genus  differs  fVom  all  those  with  enhtrged  and  sculptured  neural 
spines,  and  from  those  with  at)domina1  scuta.  It  is  equally  distinct  from 
those  without  ribs,  abdominal  rods,  or  lirotn.  It  is  possible  that  some  of 
the  species  referred  to  TvdilaTtut,  in  which  these  parts  are  unknown,  may 
belong  to  it.  or  that  it  may  be  established  on  a  small  species  of  Leptophrae- 

nUK.  AKKB.  PHILOB.  MC  XVI.  W.  8t 


■  Google 


0(»p«.J  fiT4  [FeU-S. 

tut,  a  genus  only  known  ns  jet  from  cranial  rem&iiM.  With  present  knowl- 
edge the  reference  of  the  1.  ohieniit  to  the  latter  genus  is  inadmisaable.  The 
cranium,  thoracic  region,  and  fore-limbs  at  lehihyianthvi  are  unknown- 

Char.  Spteif.  The  centra  of  the  dorsal  Tertebne  are  about  as  long  as 
deep,  aad  their  sides  are  deeplj  concave :  there  are  four  aalerior  to  the 
pelvis  which  are  without  ribs.  The  caudal  vertebrse  are  robust,  and  aevea 
from  the  first,  support  a  HmnU  tubercule-like  diapophjaia.  The  chevron 
bones  are  Hhoit  and  acuminate  ;  the  neural  spines  are  a  tittle  shorter,  nar- 
row and  truncate,  and  directed  backwards  at  the  same  angle  as  the  chevron 
bones.  They  are  much  reduced  on  the  eighteenth  caudal  vertebra,  where 
the  chevron  bones  are  considerably  longer. 

The  abdominal  rods  are  quite  slender.  The  hind  timb  ia  quite  stout  for 
this  order.  The  femur  is  regulariy  expanded  at  both  extremities,  but  the 
distal  is  deeply  and  openly  grooved,  distinguishing  the  condyles,  while  the 
proximal  end  is  plane.  There  is  no  trochanter  visible.  The  ulna  and  ra- 
dius are  well  separated,  and  are  three -fifths  the  length  of  the  femur.  There 
iea  large  ,^fru{iirtf  tarsal  bone  of  a  subquadrate  outline.  In  immediate  con- 
tact with  it  is  the  probably  external  digit  with  fire  phalanges  or  segmenia  ; 
the  ungual  is  simply  conic  The  femur  is  aa  long  as  five  dorsal  vertebne. 
The  ribs  have  expanded,  undivided  heads,  and  extend  to  the  abdominal 


MeamrtnunU.  H. 

Length  of  last  ten  dorsal  vcrtebne 047 

"         "  flrat  twenty-three  caudal  rertebne 117 

"aposUrior  rib. 089 

"         "  *'       dorsal  vertebra 005 

"         "  twenty-second  caudal  vertebra t)0$ 

"         "  femur 035 

Proximal  diameter  of  femur 006 

Width  of  lower  leg 009 

Length  of  fibula .OlS 

"  tarsal  bone 000 

"  digit 027 

This  salamander  is  about  the  size  of  the  Menepoma  alUghtnieiMe. 

ICHTHYCABTHUS  PLATYPUS.    8p-  UOV. 

This  batrachian  is  represented  by  almost  the  same  portions  of  the  skele- 
ton as  the  preceding  species,  furnishing  a  good  baaia  of  comparison-  It  is 
vei7  well  preserved,  displaying  the  characters  especially  of  the  hind  foot, 
which  is  almost  entirely  represented. 

Several  features  distinguish  it  from  the  I.  ohiemi*.  one  of  which  is  of 
more  than  usual  value  if  correctly  indicated  by  the  fossil.  There  are  ten 
vertebra  from  anterior  to  the  sacrum  preserved  in  place,  and  none  of  them 
supports  a  rib,  nor  are  there  any  ribs  visible  anywhere  on  the  block  of 
shale.  I  suspect  that  they  exist  on  more  anterior  vertebrs,  or  may  have 
been  displaced  to  a  more  anterior  position  than  they  normally  occupy. 
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The  tibdominRl  cheTrooa  are  more  &Dterior  in  pwitlon  tbsn  are  tboM  of 
the  /.  ohieaait.  The  hind  lep  are  longer  thao  in  that  species ;  in  thia 
«ae  the  Temur  equals  seven  and  a-half  vertebral  centra  in  length.  The 
external  digit  on  the  other  hand,  while  bearing  fire  phalanges,  is  distlnctlj 
shorter.    The  fibular  tareal  is  of  a  IransTerae  oval,  not  quadrate,  Tonn. 

The  dorsal  centra  are  short  and  deeper  than  long ;  the  neural  arches  are 
elevated,  with  short  but  distinct  zy gapophjses,  and  a  Sat  subqusdrate, 
superiorly  truncate  neural  spine.  They  bear  short,  vertically  compressed 
diapophyses  near  liie  bases  of  the  arches.  The  neural  spines  of  the  caudal 
vertebKE  become  rapidly  more  slender,  and  also  diminish  In  length,  wliile 
the  zygapophysee  are  continued  to  the  fifteenth  vertebra,  where  the  series 
is  broken  off.  The  chevron  bones  ore  slender,  and  enclose  a  moderate 
hsemal  arch. 

The  femur  is  gradually  expanded  to  the  extremities  Proximally  there 
Is  a  trochanteric  ala  besides  the  obtuse  head.  Distally  the  condyles  are 
well  distinguished,  the  external  or  fibular  being  truncate.  The  fibula  ta 
less  than  three-flahs  the  length  of  the  femur,  and  Is  expanded  at  both  ex- 
tremities. Two  proximal  tarsals  are  distinct ;  the  one  next  the  fibula  is 
larger  than  the  other  and  transverse  auboval  in  form.  It  baa  a  median 
dividing  ridge  as  though  composed  of  the  fibulare  and  intermfdium  coossi- 
tied.  The  t&iale  is  sub  Irian  gnlar.  There  are  Ave  diBtiuct  phalangeal  tar- 
sals. The  toes  are  in  the  order  of  their  lengths  bo^nning  with  the  shortest, 
t— 3— S— 3— 4.  Their  phalanges  (including  metatarsals)  are,  in  the 
proper  order,  commencing  with  the  hallux,  8—3  4  ?5— 1 ;  the  distal  end 
of  the  fourth  finger  being  lost  These  bones  are  rather  stout,  and  the  un- 
guals are  simply  conic  The  form  of  the  foot  is  short  and  wide.  The 
ntimber  of  phalanges  is  nearly  aimilar  to  that  I  have  found  in  the  Ampbi- 
bamtu  graadUept,  excepting  that  in  that  apeciea  the  fifth  digit  has  but  four. 
They  are  more  numerous  on  most  of  the  digits  in  Sauropleura  digitata. 

UfaiureTnenU.  H. 


Length  often  dorsal  vertebne 

"  fifteen  caudal    "     

"  the  centrum  of  a  doraal 

Total  elevation  of  a  posterior  dorsal 

"    of  posterior  of  Ejgapopbysis  of  dorsal... 

Length  of  femur 

Diameter  of  femur  medially 

■■      "      disully 

Length  of  fibula 

Diameter  of  fibula  proximally 

Width  of  sole  at  second  row  of  tarsal  bones. . . 
Length  of  fbot  to  end  of  third  digit 

"  first  digit. 

"        '•  third     "    

"  fifth      "    
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This  large  batrachian  Is  represeated  bj  the  middle  portion  of  a  a 
iocluding  ptuts  of  both  Jana  with  numerous  teeth.  It  is  uot  eMf  to  deter- 
mine which  or  the  tooth-bearing  boaea  preserved  is  maxillaiy  and  which 
dentai7,  bat  the  lighter  and  thinner  of  the  two  is  preennubl;  the  latter, 
although  it  has  t)ie  greatest  vertical  depth.  The  oppowig  bone  supports 
two  types  of  teeth,  and  as  this  is  only  the  case  in  the  maxillaiy  of  £«pfc>- 
phraetat  obiohtu*,  the  present  bone  may  be  provisioaally  rererred  to  that 
position. 

There  is  a  great  difference  in  the  sizes  of  the  two  types  of  maxilUry 
teeth,  the  larger  having  nearly  three  times  the  linear  dimensions  of  the 
latter.  The  small  ones  are  rather  distantly  placed,  being  separated  by  in. 
lerspaces  nearly  equal  to  their  lengths.  They  are  cylindric  at  the  base,  but 
iMCome  compressed,  and  have  two  opposite  cutting  edges  on  the  apial 
third.  They  are  of  rather  slender  form,  and  nre  striate  at  the  base.  Thi^ 
longer  teeth  have  a  similar  form,  but  are  less  strongly  compressed  dtstally, 
where  there  are  two  opposite  cutting  edges.  The  basal  portion  is  quite  closely 
striate.  These  teeth  are  on  a  different  basal  line  ttota  the  small  ones,  since 
when  their  bases  are  removed  the  latter  appear  behind  them.  Three  smalkr 
teeth  stand  in  the  spaces  between  two  large  ones. 

The  mandibular  teeth  are  intermediate  in  sise  between  the  large  aed 
small  ones  of  the  maxillary  series,  having  a  little  more  than  half  the  linear 
dimensions  of  the  former.  Their  terminal  three-fifths  are  compressed,  and 
IVimiBhed  with  fore  and  aft  cutting  edges. 

The  Bur&ce  of  the  bone,  where  visible,  does  not  display  the  panctaie 
sculpture  of  that  of  the  L.  ob>ol«ta»,  but  is  nearly  smooth,  displayUg  ooly 
One  pftrallel  incised  strite. 

Muuureraenti.  H. 

Depth  of  dentary  bone  at  middle 080 

Length  of  mandibular  tooth OW 

Antero-poBterior  diameter  of  mandibular  tooth  at  base. . .  .0035 

Length  of  long  maxillary  tooth 023 

Antero-posterior  diameter  do.  at  base 006 

Len^hof  small  maxillary  tooth fXfl 

Antero-posterior  diameter  do-  at  iMse OOS 

The  smaller  size  and  slender  form  of  the  smaller  maxillary  teeth,  si  well 
as  the  peculiar  sculpture  distinguish  this  species  fh>m  the  L.  oi*«M«i. 

Another  spedmen  of  Ltptophraeta*  resembles  the  one  above  deeciibed  In 
(he  fonn  and  disposition  of  the  teeth,  and  has  the  osseous  sur&ce  of  Iwib 
maxillary  and  dentary  bones  marked  with  shallow  grooves  and  pvnctaie 
impressioDB  which  do  not  inosculate.  In  this  it  resembles  the  maiillaij 
bone  of  the  large  specimen  figured  on  Plate  XXXVII  of  the  seccmd  rolsnf 
of  Paleontology  of  the  Report  of  the  Geological  Survey  of  the  State  of 
Ohio. 
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TuDtTANOS  TABOIiATUI,  Sp.  nOT. 

This  species  is  indicated  by  a  gpedmea  which  inclades  a  cranium,  and 
tlie  aoterior  part  of  the  Tertebral  cotnntn.  It  is  very  well  preserved  on  a 
block  of  shale,  on  both  faces,  aud  exhibits  the  conatltaeat  pieces  of  the  cra- 
nium, the  vertebne,  one  of  the  thoracic  shields  with  probable  ribs.  In  all 
respects  it  conforms  to  the  genus  ZWilaniw  in  characters;  presenting  a 
broad,  flat  head :  osseous  vertebne  and  ribs  ;  thoracic  shields  present,  and 
abdominal  clievrons  probably  absent.  The  last  character  is  not  abso- 
lutely assured,  since  the  posterior  two-thirds  of  the  vertebral  columns  are 
wanting. 

The  cranium  is  wider  than  long,  and  the  muzzle  is  broadly  rounded. 
The  orbits  are  wide  ovals,  and  their  posterior  hordets  fiill  little  behind  the 
transverse  line  dividing  the  skull  equally.  The  interorbitat  width  equals 
the  longitudinnl  diameter  of  the  orbit.  The  posterior  outline  of  the  era. 
nium  is  truncate  in  a  straight,  transverse  line  between  the  promineDt  epl- 
otic  angles.  The  distal  extremities  of  the  quadrates  do  not  project  so  far 
backwards  as  the  epiotic  angles,  and  are  still  ftirther  removed  ftam  a  trans- 
verse line  marking  the  extremities  of  the  ocdpital  condyles.  In  this  re- 
s|>ect  tills  species  presents  a  strong  contrast  to  the  Pelion  Ipellii,  where  the 
ends  of  the  quadrates  eitteod  posterior  to  the  latter  points.  The  composi- 
tion ot  the  superior  cranial  walls  much  resembles  that  of  the  Tuditanut 
radiatut.  The  epiotjcs  are  large  bones,  longer  than  wide,  and  present 
outwards  strong  angles,  which  correspond  with  the  horns  of  OaraUrpelan. 
They  enclose  between  them  the  posterior  portion  of  the  parietal,  and  the 
supra-occipital.  The  latter  is  a  transverse  bone,  and  not  quite  symmetrical 
in  Ihe  specimen,  one  end  having  a  greater  an tero- posterior  eiileiit  than  the 
other.  The  parietal  is  the  largest  cranial  bone,  is  undivided,  aud  is  pierced 
by  a  median  foramen  behind  the  centre.  Its  general  form  is  broadly  wedge- 
shaped,  the  lateral  borders  expanding  in  front  of  the  fonianelle,  and  con- 
tracting between  the  epiotics.  The  frontals  are  distinct  and  rather  narrow. 
The  post-frontals  are  rather  large,  are  In  close  connection  with  the  parie- 
tal on  one  side  and  the  Jugal  on  the  other,  and  send  a  point  backwards  be- 
tween the  epiotic  and  supratemporat.  The  Jugal  widens  fan-shaped  back- 
wards, joining  two  1)ones  distally,  a  superior  and  an  Inferior.  The  former 
is  the  supra-temporal,  hut  whether  the  Inferior  Is  quadratojugal  or  squa- 
mosal, I  (»nnot  determine.  The  boundaries  of  the  bones  of  the  extremity 
of  the  muzzle  are  not  distinct. 

The  sculpture  of  the  surface  of  the  cranium  conusts  of  parallel  ridges 
which  are  separated  by  grooves  equal  to  them  in  width.  The  ridges  radiate 
inwards  on  the  eplolics  and  fh>ntalB,  and  outwards  on  the  squamosal,  aud 
are  transverse  and  interrupted  on  the  snpraocdpital.  The  lateral  thoracic 
shield  is  covered  with  a  similar  sculpture  of  uninterrupted  somewhat 
radiating  ridges.  The  vertebne  are  osseous,  and  rather  small  compared 
with  the  size  of  the  skull.  Opposite  to  the  posterior  extremity  of  the  pec- 
toral shields  is  a  pair  of  slender  bones,  which  are  gently  expanded  and 
truncate  at  the  extremities.    It  is  not  certain  whether  these  belong  to  the 
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forMrm,  orsrsapalrorahort  rilw.   ImpremioiM  only  of  the  teeth  remain  : 
they  iodicate  small  pleurodont  denticles  like  tbose  of  (he  Jnuro. 

MeatOretnenU.  H. 

Leogtb  of  craDium  above 029 

Width    ■'        "       0S7 

"      between  epiotic  angles 018 

"      of  iDterorbital  space 007 

"       "orbit 006 

Length  "    "    007 

■■       '■  skall  to  foDtaneUe  008 

■'  from  orbit  to  naree 005 

toendofBDOUt 003 

"  latenl  pectoral  shield 015 

"       "atlas 004 

Width   "    "    004 

This  species  of  TuAUanut  differs  from  the  T.  radtattu  in  the  larger  and 
lees  SDterloTlj  placed  orbits,  and  in  tbe  large  truncate  posterior  table  of  the 
skull.  The  proporlions  of  the  latter  are  more  tbose  of  P.  titituiiu,  hut  the 
epiotic  angles  have  not  been  observed  in  this  species,  the  scnlpltire  is  punc> 
tate  not  linear,  and  the  form  of  the  BUpraoccipilal  is  quite  different.  Com- 
parison nilh  the  other  species  referred  to  that  genus  is  unnecessaiy,  ex- 
cepting in  tbe  case  of  the  T.  tmyrdax.  Furtber  exaoiinatton  of  the  speci- 
men OD  nliich  tbe  latter  was  founded  leads  to  the  belief  that  it  isan  imper 
feet  cranium  of  CaraUrpatoa  punetolinaatum  Cope.  The  latter  name,  as  ttie 
preferable  one,  oia;  be  adopted,  and  the  former  becomes  a  synonjm. 

COLOBTBDs  BcuTELLATDs,  Newbeny;  Cope,  Rept.  Oeol.  Suit.  Ohio, 
Paleontolt^^  Vol.  II,  p.  407. 

Another  specimen  of  this  species  was  obtained  by  Prof.  Newberry  during 
the  past  season,  which  inclndea  some  parts  of  tbe  skeleton  not  previoiislj 
observed. 

The  spedmen  presents  a  superior  view  of  the  ventral  and  thoracic  pro- 
tective armature,  and  of  the  posterior  portion  of  the  cranium.  As  hereto- 
fore, I  Snd  no  indications  of  verlebne,  but  along  one  side  of  the  ventral 
scutellation,  a  series  of  slender  ribs  lies  in  the  matrix.  Theee  I  have  not 
previously  found  in  this  genus.  Tbe  cranial  snr&ce  is  iMily  preserved  on 
the  lateral  portions.  Its  sculpture  consists  of  coarse  grooves  closely  placed, 
directed  oatwaida  and  forwards. 
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On  a  Dinotaurian  from  the  Triat  of  JTtah. 
Bt  E.  B.  Cope. 

{lUad  btfore  the  American  PMloMphieal  SoeUly,  PV>ntaTy  16(A,  1877.) 
DvBTBOPBAna,  Cope. 

This  geuuB  reposes  oa  scaotj  renuuna,  but  whicli  are  in  good  preserva- 
tioD,  uid  which  present  rosTked  character.  The  hones  consist  of  Uie  hu- 
merus, three  metatarsals,  some  TtarsalH,  and  the  distal  end  of  an  f  ulna, 
with  a  probable  sternum  and  an  iaferior  element  of  either  the  scapular  or 
pelvic  arch,  probably  the  latler.  There  is  also  a  number  of  tVasmenis, 
which  are  not  easilj  identified.  The  Bpecimens  were  discovered  by  Prof. 
J.  8.  Newberry  in  South-eastern  Utah,  while  acting  as  Qeologist  to  the 
Engineer  Exploring  Expedition  under  the  command  of  Captain  McComb, 
United  States  Array.  He  excavated  them  ftt)m  the  red  and  green  rocks 
usually  refbrred  totheTrioB,  hence  from  the  same  formation  which  yielded 
the  Typoth<irax  already  described.  Professor  Newberry  made  sketcheB  of 
the  bones  as  he  exposed  them.  Tbey  were  all,  he  states,  found  in  close 
proximity,  the  bones  of  the  limb  in  nearly  normal  relation.  It  is  alto- 
gether probable,  according  to  Proftssor  Newberry,  that  they  belong  to  a 
■ingle  animal.  I  And  nothing  to  forbid  this  supposition  and  much  to  con- 
firm it 

One  of  the  most  remarkable  bones  is  a  broad,  flat  element,  one  of  whose 
borders  isdigitate.  the  processes  being  long,  and  setmrated  by  deeply  entrant 
sinuses.  Two  sides  of  the  bone  are  broken  away,  but  the  others  give  ori- 
gin to  five  digitlform  processes.  Two  of  these  are  larger  and  longer  than 
the  others,  and  externally  on  the  right  side  is  a  shorter  one.  Outside  of 
this  is  B  larger  process  whose  extremity  is  recurved  so  as  to  be  suhparallel 
with  the  longer  processes,  and  which  was  connected  with  another  bone  by 
an  articular  surface.  This  information  is  derived  ttova  Prof.  Newberry's 
notes  made  in  the  field.  It  is  probable  that  this  t>one  is  the  sternum,  and 
that  the  articulation  mentioned  is  costal.  It  is  not  certain  whether  the 
longitudinal  meridian  line  passes  through  a  sinus  or  a  digitation,  buta  pro- 
jection ofthe  surface  of  the  plate,  which  is  probably  median,  is  opposite 
one  of  the  latter.  Supposing  then  that  the  sternum  is  produced  into  a 
median  posterior  process,  we  tlnd  a  resemblance  to  the  corresponding  ele- 
ment in  many  birds  not  heretofore  known  among  reptiles.  Thereareln  that 
cMe  three  postero-extemally  directed  processes  on  each  side,  of  which  the 
two  posterior  are  tree.  Another  interpretation  might  be  that  it  is  a  cora- 
coid  with  anterior  digttations.  In  this  case  the  articulation  above  men- 
tioned would  be  anomalous.  The  number  of  digitationa  is  too  great  for 
this  element,  and  the  space  remaining  for  contact  with  the  sternum  Is  too 

Another  large  Oat  bone  approximates  a  right-angled  triangle  In  form, 
the  length  greatly  exceeding  the  width,    tbt  right-angle  is  massive  and 
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produced,  and  is  eHdeotl^  the  point  of  coanection  with  the  other  p«t1>  of 
the  skeleton.  The  bone  ts  flat  oa  one  aide  &nd  convex  on  the  other,  mnd 
Cftn  ODif  be  identified  with  probability,  with  the  scapula  of  a  Dinossarian 
reptile. 

The  large  size  of  the  aDt«rior  limb,  which  might  be  inferred  ftom  this 
BCftpalft,  iaJuBtlfled  by  the  humerus,  which  is  preserved  io  almoet  perfect 
condition.  This  humerus  Is  one  of  the  longest,  and  Is  distally  the  moat 
contracted  known  in  the  Dinotauria;  the  proximal  extremity  is  of  the  rorm 
nsual  in  that  order.  A  short  distance  below  the  head,  the  section  is  T- 
shaped,  with  one  end  of  the  transverse  limb  shorter  than  the  other.  The 
ridge  of  which  this  limb  is  a  section,  in  almost  wanting  at  the  head,  which 
is  thus  r-shaped.  The  limb  representing  the  stem  of  Ihe  T  is  stouter  than 
the  otheiB,  and  forma  the  summit  of  s  massive  column,  which  soon  unka 
into  Ihe  shaft.  Its  free  extremity  is  obtuse  androunded,  and  though  repre- 
senting the  head,  does  not  rise  above  the  level  of  the  other  crests,  or  tuber- 
osities. The  distal  extremity  of  the  humerus  looks  much  like  that  of  a 
tibia.  It  is  truncate,  and  its  long  axis  Is  in  the  plane  of  the  tuberosities  of 
the  head.  Its  outline  is  oval,  one  end  narrowed  to  an  angle,  and  the  other 
broadly  rounded.    The  surface  Is  roughened  with  coarse  pile. 

The  distal  extremity  of  another  long  bone,  most  probably  the  ulna,  is 
more  robust  than  that  of  the  humerus.  The  shsfl  is  a  flattened  oval,  and 
the  articular  extremity  Is  a  wide  and  somewhat  Irregular  oval,  the  greatest 
tmnsverse  diameter  being  nearer  one  end.  The  articular  surfiace  is 
roughened  with  coarse  pits. 

Three  metatarsals  were  found  in  immediate  proximity  to  each  other, 
two  in  nearly  their  normal  relations,  and  one  slipped  forwards.  They  are 
neitlier  remarkable  for  length  nor  abbreviation.  The  proximal  ends  are 
truncate,  and  the  distal  ones  convex,  but  without  distinct  median  grooves 
or  lateral  angles.  Both  extremities  are  moderately  expanded,  and  the 
shafts  are  contracted  at  the  middle.  The  external  bone  is  a  little  shorter 
than  the  two  others,  and  is  more  flattened.  Il  has  a  slightly-deSned  coo- 
vex  head,  with  an  adjacent  prominent,  but  111-deQned,  lateral  crest.  The 
larger  of  the  longer  bones  has  a  crest  at  one  angle,  like  tliatof  an  olecranon 
process.  The  proximal  end  of  the  same  bone  is  massive,  and  is  trapezoidal 
in  outline ;  the  outline  of  the  corresponding  head  of  the  adjacent  bone  is 
tiiangulor.  A  marked  character  of  these  bones  is  the  rough  or  pitted  eur- 
fiu:e  of  their  articular  extremities,  except  the  distal  end  of  the  shorter  bone. 
The  shafts  are  solid,  and  fllled  with  nearly  equal,  coarse  cancelli. 

The  bones  above  described  ore  evidently  those  of  a  Dinosaurian  repUle, 
and  they  present  characters  which  have  not  been  previously  observed  in 
any  other  genus  of  the  order.  The  form  of  the  condyles  of  tbe  humerus 
diatinguishea  it  ttom  tbe  other  known  genera,  especially  from  those  of  the 
European  Trias,  where  the  crest  is  weak  or  wanting. 

The  rugose  articubu'  surfaces  ore  also  peculiar,  indicating  less  than  the 
usual  mutual  movement  of  the  bones  upon  each  other.  A  cartilaginous 
rap  is  indicated,  which  was  probably  the  element  fhmi  which  the  mam- 
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malinD  cpiphjsis  was  derived.  The  sculpture  of  the  surfaces  la  coarser 
tb&n  that  to  which  epiphyses  are  attached  in  the  Jfamntolta.  The  name 
of  the  genus  expreaaea  this  character.  > 

It  is  altogether  probable  that  this  genus  embraced  terrestrial  anitnala, 
with  powerfhl  fore-  and  hlnd-llmln  subequallf  developed.  The  typical 
spedes  is  of  gigauiic  proportiooK. 

Dtstroph^kos  viM)£Ai.£,  Cope. 

In  the  supposed  sternum  of  this  animal  (vhich  I  have  not  seen,  hut 
which  was  sketched  by  Profeaaor  Newberrj),  a  rather  small,  slender  and 
compressed  process  projects  fh>m  near  the  middle  of  one  of  the  sides  at  right 
angles  to  it.  Only  twoofifae  lateral  processes  are  represented  as  complete. 
The  longer  ia  subspatulate  ;  the  shorter  eubacuminate.  The  scapula  prC' 
senta  three  complete  borders, — the  proximal  and  two  lateral ;  but  the  distal 
is  not  known.  Without  It,  the  length  istwoandone  half  times  the  breadth. 
The  point  of  Junction  of  the  longer  (and  perfect)  short  border  with  one  of 
the  long  borders,  is  much  thickened,  terminating  in  a  mass  of  bone  which 
is  unfortunately  broken,  but  whose  section  in  the  line  of  the  end  border  la 
a  wide  oval.  From  this  point,  the  plate  thins  away  to  the  various  borders. 
The  greatest  thickness  is  nearer  ihe  border  which  terminates  in  the  en- 
largement described.  This  surface  is  then  gently  convex  in  transverse  sec- 
tion, while  the  opposite  one  is  concave  to  a  less  degree.  It  b  thicker  at  the 
middle  than  at  the  anterior  border  in  a  longitudinal  direction. 

The  proximal  extremity  of  the  humerus  is  much  expanded.  The  greater 
tuberosity  is  a  huge  crest,  as  prominent  as  the  head,  and  separated  t>om  it 
by  a  marked  concavity  which  constricts  the  mass  connecting  it  with  the 
head,  thus  forming  a  neck.  This  concavity  extends  about  one-third  the 
length  of  the  shaft.  On  the  opposite  aide  of  the  head  a  similar  concavitj 
excavateg  the  shatt,  separating  the  internal  from  the  interior  ridge.  The 
latter  ia  in  its  middle  portion  as  prominent  as  the  external  ridge,  and  ex- 
tends aa  far  downwarda.  The  extensive  external  face  of  this  part  of  the 
bone  is  nearly  flat. 

The  internal  ridge  descending  from  the  head,  continues  into  the  poste- 
rior border  of  the  Interior  face  of  Ihe  shaft.  The  great  tuberosity  continues 
into  the  aingle  external  ridge  of  tiie  abaft,  which  ia  thus  near  the  middle  tri- 
angular in  section,  the  base  of  the  triangle  Internal.  The  external  extremity 
of  the  distal  end  is  thcretbrc  an  angle,  and  the  internal  a  convex  side, 
shorter  than  the  anterior  and  posterior  aidea.  A  ligamentoua  groove  marks 
the  posterior  border  of  the  extremity  at  a  point  meaauring  one-third  of  Its 
length  tVom  the  external  angle.  The  expanae  of  the  distal  extremity  is  not 
more  than  three-fourths  that  of  the  proximal.  The  entire  bone  so  resem- 
bles a  tibia,  as  to  have  Induced  me  to  refer  it  at  flret  to  that  element.  The 
characters  of  the  proximal  end  are  such  as  to  render  auch  identi&catiDU 
highly  improbable.  Such  reference  would  also  require  that  the  distal  ex- 
tremity should  have  a  fore  and  aft  direction,  an  arrangement  incompatible 
with  the  tibU. 

FROC.  AMBR.  PHILOfl.  SOC.  XTI.  09.  8u 
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The  displaced  metacarpal  [b  flattcaed,  and  expanded  at  the  extremi^es. 
One  side  is  nearly  flat,  but  Blightly  concave  in  the  lon^tudinHl  direction : 
the  other  side  is  convex  and  nearly  level  In  the  longitudinal  direction. 
The  lateral  borders  or  the  shaft  are  thus  narrowed.  The  distal  end  ditiplsys 
a  convex  t^ndyle,  and  a  flat,  prominent  ala,  which  ia  in  the  general  plooe- 
Theala  is  separated  Trom  the  condyle  by  a  deep  groove  on  the  convex  side. 
The  condyle  is  a  half-hemisphere  only,  presenting  only  with  the  convei^ 
side  of  the  shaft,  thtm  wbich  it  is  not  separated  by  a  constriction.  It  is 
bounded  at  its  distal  edge  by  an  angle,  which  is  a  continuatioii  of  the 
proximal  edge  of  the  ala.  The  proximal  extremity  is  injured  at  nne  anglo, 
but,  with  this  coniplete,  would  be  nearly  a  regular  rhomboid  with  parallel 
longer  and  shorter  outlines ;  the  acute  angle  of  the  latter  being  the  con- 
tinuation of  the  lateral  border  of  the  shaft.  The  extremity  is  subtruncat<^. 
and  part  of  the  sur&ce  is  irregularly  excavated  by  pits  and  grooves.  The 
transverse  extent  of  the  proximal  end,  when  perfect,  was  probably  a  little 
greater  Ihan  that  of  the  distal. 

The  two  adjacent  metacarpals  are  subequal  in  length,  and  longer  than  the 
displaced  one  by  one-fourth  the  length  of  the  latter.  One  of  these  bones  ia 
Uiroughout  rather  thicker  than  the  other,  although  the  transverse  diameter 
of  the  shafts  is  equal ;  but  the  stouter  bone  is  considerably  more  dilated  at 
the  extremities.  The  distal  end  of  the  stouter  bone  is  thickened  in  the 
direction  at  right  angles  to  the  plane  of  the  limb  ;  but  the  chief  expansion 
is  in  that  ploDe.  The  angle  ucxt  to  the  other  bone  is  protuberant,  while 
the  other  angle  is  expanded  into  a  sharp,  convex  crest,  or  ala.  A  section 
of  this  extremity  is  diamond -shaped,  with  one  of  the  lateral  planee  pnv 
dnced  into  this  crest,  while  the  corresponding  border  of  the  opposite  side 
drope  down,  being  represented  by  a  mere  convexity  of  the  surface  which 
continues  to  the  crest.  The  surface  of  the  extremity  is  irregular.  The 
section  of  the  sbafl  is  a  broad  oval,  becoming  subc^rcular  near  the  proximal 
extremity.  The  tatter  is  enlarged  in  both  directions.  It  is  a  rectangle  in 
outline,  a  little  extended  in  tlie  plane  of  the  limb,  with  one  of  the  angles 
cut  oS  fh)m  the  corresponding  angle  to  the  middle  of  one  side.  The  long 
side  thus  letY  is  slightly  convex,  and  ends  in  an  angle.  The  side  subtended 
by  this  angle  is  slightly  concave,  and  is  approximated  to  the  other  bone- 
Tfae  opposite  side  is  slightly  emarginate  near  the  middle.  Its  surfttce  is 
very  slightly  convex,  and  is  irregularly  grooved  and  pitted. 

The  more  slender  of  the  two  bones  is  but  little  and  about  equally  ex- 
panded at  the  opposite  exiremities.  The  distal  end  would  have  an  ovoid 
section,  but  for  the  fact  that  it  is  obliquely  truncate  at  the  extremity  nexl 
to  the  other  bone.  It  ia  convex  In  the  antero  posterior  direction  and  plane 
in  the  transverse  ;  Its  surface  is  grooved  and  pitted.  The  side  nest  to  the 
Other  bone  is  flat  or  slightly  concave  at  the  distal  end,  and,  though  thicker 
than  the  external  border,  becomes  rounded  at  the  middle  of  the  shaft,  and 
is  again  flattened  at  the  proximal  extremity,  The  external  border  is  die- 
tally  produced  into  an  obtuse  angle  ;  lower  down,  the  shaft  has  a  thin. 
angular  border.     The  proximal  end  has  less  anten>-p08i«rior  diameter  than 
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the  distal,  and  ia  uibtrtangular  Id  outline  ;  the  apex  being  acute  and  ex- 
ternal. The  surrace  la  flat,  and  is  BtroOKly  mailed  with  deep  grooves. 
The  other  eurfaces  of  the  limb-bones  are  smooth,  es(»pt  a  few  weak  ridges 
ne*r  the  distal  ends  of  the  two  distal  bones. 

Meanirtmstili.  H. 

Length  of  part  of  scapula  preserved 0.680 

Width  at  middle 0.270 

Thickness  at  middle 0.048 

Thickness  at  proximal  angle 0.117 

Total  length  of  humerus 0. 765 

_,       .       ,  ,      ,      .lathead 0.080 

Diameter  of  proximal  end  {   ,  ,  .        .,.  .„_, 

*^  ( at  tuberosities 0.225 

Ti.       .       »  u  n.  (  anteropoBierior 0.080 

■"•"■"'>'■''•»(  t»„„e» 0.07S 

Dtaeler  of  dl.W  '•' {^^[1^"°' ^^ 

Transverse  diameter  of  head  of  bnmenis 0.160 

o.poBterioi 0.110 

0.1.W 

Length  of  external  metacarpal 0.310 

o-posterior 0.045 

0.100 

Diameter  of  shatti""**"''"''*"*"' ^^J 

ttransveroe 0.067 

Diameter  distallyi"'"^P«"«"*'^ ""^ 

^  (transverse 0.115 

Length  of  median  metacarpal  (stouter) 0.245 

Dime.,,  P'o»n«lly{j°'™,^''°' Inl 

Diameter  of  shaft  (tmnsverae) 0.0S5 

_.  J.  .  „     f  antero-posterior 0.074 

"""«•"  ""'•"ni^.^w; 0.0S8 

Length  of  median  metacarpal  (slender) 0.240 

m,mM, ot proiim.1  .nd ( "■'=»-P»'«'l« »«' 

( transverse 0.068 

Diameter  of  sliaft  (transverse) 0.049 

Dl,m.l.r dUttllj i ■»•«'«  P"""" "Ml 

■'  ( transverse 0.088 

More  than  oaual  interest  attaches  to  this  fbssil.  It  is  tlie  first  one  found 
in  the  Triassic  beds  of  the  Rocky  Mountain  region,  and  was  derived  from 
an  inhospitable  region  rarelj  traversed  hy  white  men.  The  locality  Is 
in  the  Painted  Canyon  not  far  tiom  the  Sierra  Abajo  in  South-eastern 
Utah,  near  the  Colorado  boundary  ;  lat.  88°  IS'  ;  Ion.  110°.  This  canyon 
ie  one  of  those  tributary  to  the  Great  Coloreilo  River,  and  is  without  water. 
The  rock  is  described  by  Prof.  Newberry  as  the  same  as  that  which  I 


Diameter  of  extremity  of  ?  ulna  -j 
Length  of  external  i 
Proximal  diameter  j 
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bavQ  ideatifled  In  New  Mexico  as  tbe  Trias,  and  is  of  the  usual  red  color. 
The  occurrence  of  a  terreatial  Dinosaunan  at  that  locality  tenda  to  con- 
fino  the  conclueion  to  which  I  have  already  atlained,  that  this  immenaelj 
-extended  deposit  Is  of  lacustrine  characler. 


On  a  New  Proboteidian. 

By  E.  D.  Cope. 

(Rtad  be/ore  ibs  American  PhilMop/ueal  Soeiety,  March  %  187T.) 

I  recently  received  ham  a  correspondent  in  one  of  the  Southern  States, 
a  fossil  of  unusual  ioterest.  Tt  is  a  molar  tooth  of  a  proboscidian,  whose 
color  and  mineral  character  indicate  that  it  was  derived  fh>m  beds  of  the 
Upper  Miocene  or  Loup  Pork  epoch.  Its  roola  are  largely  broken  away, 
while  the  crown  is  nearly  perfect. 

The  erown  conaists  chiefly  of  two  transverse  crests,  which  are  separated 
by  a  deep  uninterrupted  valley.  There  is  no  general  cingulum.  Each 
-crest  is  divided  into  three  lobes,  which  are  not  deeply  separated,  but  cause 
the  edge  of  the  crest  to  be  serrate  with  three  conic  eminences.  Of  these 
the  median  apex  has  a  rounder  section,  while  the  lateral  are  more  trans- 
verse, rising  at  the  external  borders  like  the  extremities  of  the  crests  in 
Maitodon  oktoUeut.  The  appearance  of  the  base  of  the  crown  at  one  ex- 
tremity indicates  that  it  was  in  contact  with  the  preceding  tooth.  The 
opposite  extremity  of  the  base  presents  no  such  surface,  and  hence  pcnats 
to  the  concluH[on  that  the  tooth  is  the  last  one  of  the  series.  From  the 
middle  cone  of  the  anterior  crest  a  cingulum  descends  on  each  side,  passing 
round  the  anterior  base  of  the  external  cones.  It  is  wanting  at  the  ex- 
tremity of  the  base  of  one  of  these,  and  little  developed  on  the  other,  but 
tbey  reappear  on  the  dde  of  the  base  bounding  the  valley.  They  are 
-crenately  tubercular,  except  at  the  base  of  the  median  anterior  tubercle. 
There  is  no  cingulum  atthe  base  of  the  posterior  creel,  except  the  ordinat7 
filling  between  the  bases  of  the  lobes.  One  of  the  extremities  of  the  crests 
is  a  little  higher  than  the  other,  and  the  basis  is  a  little  wider  than  at  the 
other  end  ;  it  Is  therefore  probably  exiernal  in  position.  At  ihe  posterior 
base  of  this  end  is  a  fractured  surface  indicating  a  cingular  tubercle  of 
stout  proportions,  such  as  Is  more  in  place  at  the  external  posterior  angle 
of  the  last  superior  molar  than  in  any  other  toolh. 

The  external  cone  is  defined  itora  the  median  by  a  fissure,  while  a  better 
defined  depression  separates  the  median  firom  the  internal.  This  depres- 
sion is  filled  by  a  worn  tubercle  In  the  anterior  crest.  Ridges  descend 
along  the  adjacent  borders  of  the  constituent  cones  nearly  to  the  fundus  of 
the  valley,  and  the  bases  of  the  external  ones  are  considerably  wrinkled. 
Mtiu^remtnU.  M. 

Transverse  diameter  of  crown 180 

Longitudinal     "  "      internal 070 

"      external 000 
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Elevation  of  external  cusp 065 

imeraal    "    055 

Length  between  apices  of  cxteTnal  cuepe .043 

The  molar  tooth  described  exceedi  in  transverBe  dfrnemions  tbat  of  the 
Mattodon  ohiotieut,  and  evidently  belonged  to  one  of  the  most  colossal  of 
land  ooimals.  Ita  genericposillonianearto  Jfa^fadanand  J7ino(A«rtu>n,  but 
if  the  tooth  on  which  m;  obserrationa  are  bsEed  be  complete,  it  is  distinct 
fh>m  either.  The  poBsession  of  only  two  transverse  crests  sepatates  it 
from  the  fonner,  and  would,  were  the  tooth  an  anterior  molar,  refer  it  to 
the  latter.  As  It  appears  to  be  a  posterior  molar,  this  view  of  its  affinity 
becomes  untenable,  and  I  therefore  estnblish  for  it  a  new  genus,  under  the 
name  Canobabiledb.  The  tooth  described  resembles  that  of  the  genus 
TapiruM,  bnt  differs  in  the  absence  of  the  external  trihedral  enlargement 
of  the  cross  crests  seen  in  the  superior  molars  of  the  former,  and  also  In 
the  tubercular  and  fissured  character  of  the  crests  proper.  The  spedes 
may  be  called  C.  tremontigervt. 

The  typical  specimen  was  probably  obtained  in  Texas,  but  I  am  not  yet 
informed  as  to  the  precise  locality. 


On  tA«  Compoiition  of  the  NiUural  Ba*  from  certain  W»U»  in  Wtttern 

Penfu^Jeanta  and  New  York. 

Br  SAifQEL  P.  Badtlbk. 

(Btad  before  the  American  Phitoiophieat  Society.  March  3,  1877.) 

In  February,  1876,  I  read  before  this  Society  a  paper  giving  some  re- 
sults obtained  In  the  analysis  of  the  natural  hydrocarbon  gases  of  Western 
PennsylTania.  The  material  examined  at  that  time  consisted  of  the  gases 
from  the  Bums  Well  and  the  Harvey  Well  in  Butler  Co.,  from  the  Rogers 
Well  in  Westmoreland  Co.,  and  the  Cherry  Tree  Well  in  Indiana  Co. 

During  the  past  summer  I  was  again  engaged  in  the  service  of  the 
Second  Geological  Survey  of  the  State,  and  spent  a  month  in  the  Oil  re- 
gions of  Pennsylvania.  While  on  this  trip  I  collected  six  new  lota  of 
natural  gases  and  have  recently  completed  my  examination  of  them. 

These  gases  were  the  following  : 

.1.  A.  new  sample  fh>m  the  Harvey  Well  in  Butler  County.  This  was 
t^en  as  in  the  previous  case  from  the  delivery  pipe  in  Spang,  Chalfont  & 
Go.'s  Mills  at  MUm,  Alleghany  County,  Pa.  An  interval  of  nine  months 
hod  elapsed  and  I  wished  to  see  if  any  differences  in  its  chemical  composi- 
tion could  be  made  out  as  having  occnrred  in  the  meantime. 

3.  From  a  Well  near  Sheffield  Station  on  the  Philadelphia  and  Erie 
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R.  R.  [q  Warren  Countj.  This  well  had  yielded  only  a  trifling  a 
of  oil  but  from  it  came  a  terrific  outburat  of  gaa.  Tbe  geological  Lorizon 
was  totally  different  from  tluit  of  tlie  gas-wells  in  Butler  County,  being  at 
leaat  600  feet  lower.  The  g&s  had  bceu  used  for  some  time  to  light  the 
town  of  Sheffield  and  tbe  tanneries  there,  being  conveyed  in  pipes  some 
two  milea  fur  that  purpose. 

8.  From  a  Well  some  five  milea  fh>m  Wilcox  Station  on  the  Philadelphia 
and  Erie  R.  R  in  HcEean  County,  Two  wells  had  been  sunb  in  this 
nelghborliood  for  oil  and  both  bad  yielded  gas  only.  Tbe  geological  hori- 
zon here  ia  again  difTereut  bdng  some  400  or  000  feet  lower  than  that  of 
tbe  Sheffield  Well.    Tbe  gaa  ie  not  utilized  at  present 

4.  Prom  one  of  tbe  gas  wells  at  Erie,  Pa.  Quite  a  number  of  wells  have 
been  sunk  at  different  times  in  the  city  of  Erie,  and  the  gaa  obtained  has 
been  utilized  as  ftiel  in  the  manufactories  there.  The  specimen  taken  was 
from  a  well  sunk  by  Oliver  Bacon  A  Co.,  and  tiie  gas  was  used  by  them 
as  fuel  for  their  flour  mills.  This  gas  is  again  from  a  distinct  geological 
horizon. 

a.  A.  specimen  taken  fh>m  the  old  well  at  Fredonia,  N.  Y.,  which  baa 
supplied  the  town  of  Frcdonia  for  a  number  of  years  with  a  natural  illnmi- 
aating  gas,  was  taken  for  analysis  and  comparison  with  those  from  the 
Pennsylvania  localities.    This  gas  is  from  a  depth  of  100  feet  only. 

6.  A  specimen  was  also  taken  from  a  new  Well  at  Fredonia,  which  is 
now  used  for  purposes  of  illumination.  This  gas  comes  from  a  depth  of 
laOOfeet. 

These  gaaes  were  all  collected,  as  in  tbe  previous  cases,  in  glass  tubes 
which  were  sealed  before  the  mouth  blow-pipe,  while  a  current  of  tbe  gas 
was  still  passing  through  them. 

I  will  present  with  these  new  analyses  those  of  the  other  gases  pub- 
lished In  my  former  paper.  This  is  chiefly  for  the  purpose  of  comparison. 
For  this  same  reason  I  have  clas^Aed  tbe  gases  in  several  groups  according 
to  their  geographical  location. 

I.  OiUMfroM  the  Loteer  Oil  Field*. 

1.  Bums  Well  in  Butler  County.    Collected  in  November,  1876. 

2.  Harvey  Well  In  Butler  County.    CoUected  tn  November,  1873. 

5.  (3as  from  the  same  Well.    Collected  in  August,  1876. 

4.  Rogers  Well  in  Westmoreland  County.  Collected  In  November,  187S. 

1.  a. 

Carbonic  Acid  (CO^ 34  .m 

Garbonoua  Oxide  <C0) trace  trace 

Ethylene  series  (C.H,) 

Hydrogen  (H). 6.10  18.60 

Marsh-gas  (CH.) 78.44  80.11 


Marsh-gas  (CH.) 78.44 

Ethyl-hydiide  (aH.) 18. 18 

Propyl-hydride<C,H,) trace 


Oxygen  (O). . 
Nitrogen  (N).. 


100.00  99.B9 
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CarboDic  Add 71  .85 

CarbonouB  Oxide 24  .26 

Ethjleue  aeiiea. OG  .66 

Hydrogeo 5.60  4.79 

Mareh-gas 85.40  80.66 

Ethyl-hydride 7.B6  4.30 

Propyl-hydride tiace  trace 

Oxygen 03  

Nitrogen -^ 

100.00  100.00 

II.   Ometfrom  Warren  and  MeKaan  Ctntntiet. 

1.  Sheffield  Well  in  Warren  County.    Collected  in  August,  1876. 

■i.  Wilcoi  Well  in  HcEean  County.    Collected  in  August,  1876. 
I.  2. 

Carbouic  Aeid 09  .03 

Carbonous  Oxide 34  ,15 

Ethylene  series .63 

Hydrogen 3.13  7.65 

Mareh.gas 78.43  62.37 

Ethyl-hydride 18.00  39.39 

Propyl-hydride ...       trace  trace 

Oxygen 13  

Nitrogen 

100.00  100.00 

ni.   OiuttfTom  tht  Lake  Srit  bordtr  in  Penmyhania  and  New  York. 

1.  Erie  gas  flutn  Erie,  Pa.    Collected  in  August,  1876. 
3,  Older  Predonia  Well.    Collected  Id  AnguBt,  1876. 
3.  Newer  Predonia  Well.    Collected  in  August,  1876. 
I. 

Carbonic  add 30 

Carbonous  oxide 61 

Ethylene  series 

HydM^en 

Marsh-gaa 40.88 

Ethyl-hydride 

Propyl-hydride 

Oxygen 

Nitrogen 


40.88  J  /  60.44 

68.36  ^08.59?  trace 
traced  (80.15 


100.00 
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Carboalcadd 44 

Gsrbonous  oxide 84 

EtbyllDe  aeries 42 

Hydrogen 8.06 

Hanli-gaB 40.63}  /6S.28       36.09)  /S9.37 

Ethyl-hydride..  48.00>89,78  J  trace 
Propyl-hydride..  tmxi'  124.45 

Oxygeo ~ 

NittDgen 


36. 89  J  (59.87 

04.S6>91.S5ltroce 
trace  J  i  33.38 


90.09  100.01 

The  hydrocarbons  of  the  Marsh-gaa  aeries  in  these  three  analyses  can  be 
coual«d  together  with  perfbct  accuracy  as  08.59  per  cent.,  89.73  per  cent., 
or  01.5S  per  cent,  respectively,  or  we  baxe  a  choice  of  two  methods  of 
reckoning  the  individual  amounts,  with  proximate  accur&cy  however 
only.  In  these  analysea  the  second  metliod  of  estimation,  viz :  thai  di- 
viding Ibe  amount  between  marHh-gas  and  propyl-hydride  appears  the 
more  probable. 

IV.  Oatpooi  Indinna  Co.  Pa. 
1.  Cbeny  Tree  Well.  This  gas  bubbles  through  a  spring  of  fresh  water 
.and  had  to  be  collected  over  water.  The  totally  different  circumstances  of 
its  occurrence  will  explain  in  part  the  differences  in  composition.  The 
geological  horizon  Is  much  higher  than  that  of  any  other  gases  analysed. 
It  was  collected  in  November,  187II. 

1. 

Carbonic  Add 2.38 

Carbonous  oxide 

Ethylene  series -^— 

Hydrogen 2250 

Marsh-gas 60.27 

Ethyl.hydride 6.80 

Propyl-hydride 

Oxygen 83 

Nitrogen 7. 32 

100.00 
A  casual  examination  of  these  figures  with  a  reference  to  the  approxi- 
mate geological  horizon  in  each  case  will  show  several  well-marked  pecu- 
liarities. The  Cherry  Tree  gas  which  comes  from  the  highest  geological 
horizon,  is  found  to  contain  33,50  per  cent,  of  hydrogen  and  60.37  percent, 
of  mareb-gas.  This  wuuld  make  It  the  lightest  of  any  of  the  gases  analysed. 
The  four  from  the  next  lower  geological  horizon,  •'.  t.,  the  Butler  Co., 
oti-flelds.  show  an  advance  upon  this,  and  are  quite  similar,  with  two 
somewhat  anomalous  features  showing,  however — the  18.12  per  cent,  of  . 
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stb^l-hjdrlde  in  the  Bums  Well  gas  &nd  the  13.50  per  cent,  of  hydrogen 
in  the  first  sample  of  the  Harvey  Well  gas.  The  gas  ironi  the  Warren 
Co.  geological  horizon — obtatDed  at  the  Sheffield  Well — is  very  similar  to 
the  gas  of  the  Burns  Well  in  Butler  Co. 

The  gas  IVom  the  HcEean  Co.  geological  horizon— obbuned  at  the  Wil- 
cox Well— is  distinctly  different  from  any  of  those  preceding  ii.  The  29.39 
per  cent,  of  ethyl-hydride  makes  it  a  heavier  gas. 

The  three  gases  from  the  Lake  Brie  border  however  show  the  greatest 
differences.  The  per  cent,  of  ethyl-hydride  in  these  three  analyses  exceeds 
the  per  cent  of  marsb-gss.  so  that  it  becomes  reasonable  to  estimate  some 
of  these  heavy  hydrocarbons  as  propyl -hydride.  Tliese  three  gases  would 
be  the  heaviest  of  all  those  examined.  An  experimental  determination 
of  the  specific  gravity  of  the  Erie  gas  made  by  the  difibsiou  method  gave 
.804.     The  specific  gravity  as  calculated  from  the  analysis  was  .845. 

I  will  append  several  analyses  of  similar  natural  hydrocarbon  gases  that 
have  come  lo  my  hand. 

1.  Prom  Bgas-wellat  West  Bloomfleld.N.Y.  Analysed  by  Prof,  Henry 
Wurtz.     (Silliman'9  Journal  (3)  XLIX  p.  336.) 

8.  From  the  Neff  gas-well  near  Qambier,  Knox  Co.  Ohio.  Analysed  by 
Prof.  E.  W.  Morley,  Hudson,  Ohio,    (Private  communication.) 

3.  From  a  so-called  "  burning  spring"  at  St.  Bartlielemy,  hhre.  Prance. 
Analysed  by  P.  M.  Raoult.  (Wagner's  Jahreabericht  1870,  p.  704.) 

1.  2.  X. 

Carbonicacid 10.11  0.3  0.58 

CarbonouB  oxide 0.6  —— 

Ethylene  series 2.94       

Hydrogen 

Mareh-gas 83.41  81.4  98.81 

Ethyl-hydride 12.2  

Oxygen 0.23  0.8  0.10 

Nitrogen 4.ai  4.8  0.48 

100.00    100.00       99.97 
In  analyses  No.  1  and  No.  3,  prolmbiy  no  attempt  was  made  to  distin- 
guish between  marsh-gas  and  Ethyl  liyd ride,  and  the  figures  given   for 
mnrsli-gas  probably  express  the  sum  of  the  marsh-gas  hydrocarbons. 

A  description  of  the  absorpilon  tests  by  which  I  proved  the  presence  of 
ethyl-hydride  and  propyl  hydride  and  an  explanation  of  the  formulas  by 
which  tlie  results  of  the  gas-analyses  were  calculated  appeared  in  my  pre- 
vious paper.  (Vol.  XVI,  No.  97  of  the  Proceedings  of  tlie  Am.  Phil.  Soc, ; 
also  reprinted  in  American  Chemist  for  Sept  1876). 


PROC.  AMER.  PHIUtS.  80C.  XTl.  09.  3t 
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On  Bight  Meteorie  FirebaU*  mn  in  the  United  Sintt*  from  Jutg.  1876,  la 

l'W>rvarsi,  1877. 

Bi  Daniel  Kirkwood,   Propbbsor  of  Mathematics  in  Indiana 
Umiversitt,  Bloovinoton,  Indiana, 

iRtad  before  t/ia  American  Philoiophieal  Boeiety,  Marth  16,  18T7.) 

The  number  of  meUioric  flreballa  obsetred  In  the  United  StaUa  during 
the  latter  part  of  1876  and  the  beginning  of  1877  has  bd-ii  quite  re- 
markable. In  seTeral  iiiBtan(»£  the  meieora  have  exploded  with  iremen- 
douB  deionatioQS,  and  the  difruption  has  been  followed  by  the  &1I  of  lero. 
lltea.  The  description  and  analjals  of  the  laller  will  doubtless  be  given  lo 
the  eeientiSc  world  bj  those  who  have  devoted  special  attention  (o  this 
department  of  research.  In  the  meantime  some  account  of  the  meteoric 
phenomena  wilt  not  be  without  interest. 

I. 
The  Gskat  Meteor  of  Julv  8,  1876. 

On  the  evening  of  July  8tb,  1876,  about  fifteen  minutes  before  nine 
o'clock,  Chicago  time,  a  very  large  meteor  passed  over  Ohio  and  Michi- 
gan, and  was  visible  io  the  adjacent  Stales  of  Iowa,  Illinois  and  Indiana. 
At  Wolcollvilio,  La  Grange  County,  Indiana,  it  was  well  observed  by  Mr, 
William  L.  Taylor,  a  member  of  the  senior  class  in  Indisoa  tTnivcrsily. 
who  states  that  the  point  of  first  appearance  was  almost  exactly  East  of 
Wolcottville,  and  at  an  elevation  of  nearly  60=.  At  ValparsiBo,  Porter 
Counly,  Indiana,  according  to  Rev.  Robert  Beer,  it  appeared  a  little  North 
of  East ;  while  at  Chicago  it  seemed  to  start  from  a  point  somewhat  South 
of  East  and  about  25'^  above  the  horizon.  Mr.  Benjamin  Vail,  of  Henry - 
ville,  Clarke  County,  Indiana,  and  Mr.  J.  W.  H oil ings worth,  of  Paoli, 
Orange  County,  each  saw  the  meteor  under  Oivorable  drcumstancos. 
According  lo  the  former,  its  direction  (torn  Henryville,  when  flrat  visible, 
was  about  North  North-east  The  observations  of  Messrs.  Taylor  and 
Ttm  ibus  determine  the  point  of  first  visibility,  while  the  notes  of  Mr. 
Holliugsworth,  in  connection  with  observations  at  Bloomington,  Indiana, 
Indicate  almost  precisely  the  same  position.  The  body  was  flrst  seen  over 
Fulton  County,  Ohio,  not  far  Ctom  latitude  41<^  40'  Norlh,  longitude  84^ 
West, 

Altitdde  week  First  Visible. 

Mr.  Vail,  who  is  known  by  the  writer  lo  be  generally  accurate,  says  the 
apparent  altitude  of  the  meteor  when  first  seen  at  Henr)-ville.  was  about 
80°.  The  distance  from  that  place  to  Otiokee,  Pulton  County,  Ohio,  is  326 
miles.  Mr.  Vail's  observation  gives,  therefore,  about  88  miles  as  the  ver- 
tical height  of  the  meteor  when  first  observed.  The  Paoli,  Wolcottville, 
and  Chicago  observations  indicate  very  nearly  the  same  result. 
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The  meteor  crossed  the  meridian  ofPaoli  at  Berrien,  Michigan  ;  the  dif- 
ference of  latitude  of  tlie  two  poeitions  being  2S5  mileg.  Mr.  Hollings- 
wortli  nays :  "  Mj  obBerver,  Mr.  J.  M.  Andrew,  describes  the  meteor  as 
'  grazing '  a  chimney-top  which  was  on  bis  meridian  400  feet  distant,  and 
51  feet  more  elcTated  than  the  observer's  eye,"  The  angle  of  elevation 
when  OD  the  meridian  of  Paoli  was.  therefore,  TO  16'.  Tailing  into  account 
the  curvature  of  the  earth's  surface,  these  data  give  37  miles  as  the  alti- 
tude of  the  body  when  passing  Berrien,  Michigan.  At  Woleottville,  La 
Orange  County,  Indiana,  the  bearing  of  the  point  of  disappearance  was 
North  T(P  West,  and  its  apparent  elevation  about  250,  At  Chicago  it  was 
stated  to  be  at  an  elevation  of  5CP,  and  somewhat  North  of  East.  These 
otiservBtions  indicHte  a  point  over  Lake  Michigan,  in  latitude  42°  North, 
longitude  SO"  65'  West.  This  point  is  40  miles  from  Chicago,  78  tmm 
Wolcottville,  and  135  trom  Ottokec,  Ohio.  The  altitude  of  the  meteor  at 
the  time  of  its  disappearance,  according  to  the  observatioQB  at  Chicago  and 
Wolcottville,  was  about  34  miles  ;  the  bearing  of  the  track,  or  of  its  pro- 
jection on  the  earth's  surfoce,  was  North  78°  West ;  and  it  was  inclined  to 
the  horizon  at  an  angle  of  21°.  The  meteor  passed  vertically  over  the 
counties  of  Pulton  and  Williams,  Ohio  ;  the  North-east  angle  of  Steuben 
County,  Indiana  ;  and  Branch,  St-  Joseph,  Cass  and  Berrien,  Michigan. 

"  The  meteor  was  a  very  brilliant  one.  It  lighted  up  the  sky  like  the 
glare  of  a  calcium  light ;  the  intensity  being  several  times  greater  than  the 
light  of  the  full  moon."*  Its  mass  was  apparently  dissolved  or  dissi|)ated 
in  the  latter  part  of  its  track,  leaving  a  luminous  train  which  conlinued 
visible  at  least  40  minutes.  The  disappearance  of  the  body  was  followed 
by  no  detonation,  and  if  any  meteoric  fragments  fell  from  the  terminus  of 
the  (rack  they  must  have  been  lost  in  the  lake.  No  part  of  the  mass,  it  Ls 
sufflclcntly  obvious,  could  have  passed  out  of  the  atmosphere. 

The  rare  occurrence  of  meteors  whose  trains  remain  visible  tiom  flfleea 
minutes  to  an  hour  or  more,  seems  to  indicate  a  remarkable  peculiarity  In 
their  structure  and  composition.  Professor  Eonis  has  suggested  lltat  they 
probably  consist  of  elements  easily  combustible,  such  as  potassium, 
sodium,  calcium  and  magnesium. f 

This  meteor's  motion  about  the  suu  was  retrograde.  The  observations, 
however,  fiimlshed  no  data — or  none  sufficiently  trustworthy— for  deter- 
mining either  Its  orbital  velocity  or  the  nature  of  the  orbit  in  which  It 

II- 

Thb  Bbcond  Meteoh  of  Jijlt  8,  1876. 

Soon  after  the  appearance  of  the  meteor  above  described,  the  writer  in 

a  published  note  expressed  his  regret  that  the  observations  fVimiahed  by 

•Chloago  Tribime. 

t  Proo.ottbe  A.  A.A.S.,  Indianapolis  Meeting. 
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coiTwpondeDlfl  were  insufficient  lo  detenniue,  even  approximately,  Uie 
orbit  of  the  meteor.  In  responae  to  this  note  a  communication  wu  re- 
ceived from  E.  LfOD  Linaley,  of  Stratford,  Connecticut,  wlio,  on  the  same 
evening  and  nearly  at  the  game  bour,  had  obgerved  a  large  fireball,  and 
who  BuppoBed  it  lo  be  identical  with  that  seen  in  Hiclilgan.  The  following 
is  an  extract  fVom  Die  Btratford  letter  : 

"I  saw  this  brilliant  meteor  lierv,  on  the  evening  of  July  Bth,  at  about 
nine  o'cloclt.  It  hub  then  about  eight  degrees  from  the  polar  star,  and 
close  to  the  faint  northemmoat  visible  star  in  the  conHtellation  Gamelapar- 
daii*.  Whether  it  expired  then  and  there  or  disappeared  behind  an  angle 
of  the  roof,  I  am  unable  to  say ;  viewing  it  aa  I  did  ttata  an  Eastern 
portico,  which  was  suddenly  all  aglow  with  its  celestial  light,  and  seeing 
meteor  and  illumination  each  but  for  a  moment." 

The  slightest  examination  shows  tliat  the  bolide  here  described  was 
different  from  that  seen  in  Uichigan  and  the  adjoining  Blates  on  tbc  same 
evening.  We  conclude  accordingly  tliat  two  fireballs  of  great  brilliancy 
were  simullaneously  observed.  Were  they  cometary  fragments  whose 
orbit  intersects  that  of  tlie  earth  near  the  28Sth  degree  of  longitudeT  It  is 
a  remarkable  coincidence  that  on  the  8tli  of  July,  16S6,  somewliat  earlier 
in  the  evening,  a  large  flrebatl  was  seen  in  Alabama  and  Mississippi,  which. 
like  the  meteor  first  described,  left  a  luminous  train  that  remained  visible 
a  considerable  time  near  the  terminus  of  its  track.*  It  may  also  be  men- 
tioned as  on  additional  coincidence  that  a  meteoric  atone-bll  occurred  in 
Spain  on  the  8th  of  July,  1811. 

III. 
Ths  Fireball  op  Decehbbr  16,  1876. 
A  large  majority  of  the  meteorites  which  reach  the  eartli's  surface  must 
doubtless  fall  into  the  ocean,  though  the  phenomena  of  their  descent  are 
very  rarely  witnessed.  Anoccurrenceofthiskind  wasobserved.  however, 
according  to  the  San  Francisco  daily  papers,  on  Saturday  morning,  De- 
cember 16,  1876,  about  fifteen  minutes  befbre  one  o'clock,  when  a  large 
meteoric  fireball  appeared  over  the  Pacific  Ocean  westward  ftxtm  Ban 
Francisco.  When  first  seen  it  was  rapidly  descending  towards  tlie  surface 
of  the  ocean,  its  apparent  path  making  a  large  angle  with  the  horizontal 
plane.  It  had  been  visible  but  a  few  seconds  when  it  plunged  into  the 
Pacific  at  apparently  no  great  distance  ttova  the  shore.  The  te\\  was  fol- 
lowed by  a  loud  detonation. 

IV. 
Ths  Metbor  of  Decbwbbk  21,  1876. 
On  Thursday  evening,  December  SI,  1876,  about  seventeen  niinutea 
before  nine  o'clock,  Bioomington  time,  a  meteor  of  extraordinary  magni- 
tude passed  over  the  States  of  Kansas,  Missouri.  Illinois,  Indiana,  Ohio, 
See  Am.  Jonrn.  Bel.  (Or  November,  18G8,rnil  Jenuar;  Hod  Mn;,  lSi7. 
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PenDsylvftDU  and  New  Yori(.  I  have  received  communicatiouB  descrip- 
tive of  the  plienomenn  tram  Prof.  F.  W.  Bnrdwell,  oT  Lawrence,  and  Rev. 
J.  L.  Gay,  at  Parwrna,  Kansas ;  Prof.  Joseph  Ficklin,  Columbia,  Mo. : 
Prof,  8,  W.  Burnham,  Chicago,  HI.;  Prob.  D.  E.  Hanter,  Brookalon. 
and  J,  B.Roberts,  Indianapolis,  Ind.;  Prof.  SamuelJ.  KIrkwood,  Wooster, 
O. ;  and  uthers  in  tlie  different  States  over  wbich  the  mel«or  passed.  At 
Bloomingiun,  Ind.,  it  was  observed  by  Prob.  T.  A.  Wylie,  D.D.,  H.  B. 
Boisen,  and  C.  F.  McNntt  i  also  by  Rev.  James  Garrison,  Meaere.  D.  O. 
Spencer,  J.  Graham,  and  many  others.  A  diacusaion  of  the  observalions 
furnished  by  the  correspondents  named  gives  the  following  as 

The  Hetkor's  Track  throooii  the  Athusphere. 

The  body  when  first  visible  was  sbont  70  or  75  miles  above  the  earth's 
surface,  at  a  point  South-west  from  Emporia,  Kansas,  and  not  far  ^m 
the  Southern  border  of  the  State.  It  passed  Emporia  a  few  degrees  South- 
east of  the  zenith  ;  entered  Missouri  near  the  South-west  comer  of  Jackson 
county;  passed  very  nearly  over  the  towns  of  Lexington,  Keytesville,  and 
Oftkdale,  Missouri ;  Qulncy,  Lewlston,  Peoria,  and  Lorain,  Illinois : 
Winamac,  Rochester,  and  Auburn,  Indiana ;  Bryan  and  Toledo,  Ohio : 
crossed  Lake  Erie  to  a  point  a  few  miles  South  of  Erie,  Pennsylvania,  and 
disappeared  over  South-western  New  York.  This  track  is  not  represented 
by  a  straight  line  drawn  on  the  map,  but  by  one  somewhat  curved  towards 
the  North  or  North -west.  Its  length  is  between  1000  and  1100  miles -one 
of  the  longest  meteoric  tracks  on  record.  The  body  passed  the  meridian 
of  Bloomington,  Indiana,  131  miles  North  of  the  city,  and  its  apparent 
elevation  as  determined  by  Prof.  T.  A.  Wylie,  D.D..  was  15°.  This, 
taking  into  account  the  curvature  of  the  meridian,  gives  about  38  miles  as 
the  altitnde  of  the  meteor  when  over  the  Western  part  of  Fulton  county. 
Indiana.  Data  furnished  by  Prof.  Samuel  J.  Kirkwood,  of  Wooster. 
Ohio,  show  the  height  when  over  Lake  Erie,  directly  North  of  that  city, 
lo  have  been  29  miles.  The  estimated  alUtudes  at  oiher  points  of  the 
track  are  less  satisfactory. 

Explosions. 

Some  observers  in  Missouri  report  an  explosion  of  the  meteor  when 
passing  over  the  central  part  of  the  State.  At  Bloomington,  Indiana, 
Prof.  H.  B.  Boisen,  who  saw  the  meteor  when  due  West  and  watched  it 
till  it  disappeared  near  the  Eastern  horizon,  observed  it  separate  into  several 
parts  when  nearly  North-west,  or  in  the  direction  of  Peoria,  Illinois. 
Rev.  James  Garrison,  who  resides  one  mile  South  of  Bloomington,  noticed 
by  his  clock  the  time  of  the  meteor's  disappearance  and  also  that  of  the 
subsequent  rumbling  sound  together  with  the  violent  Jarring  of  his  house. 
The  interval  was  15  minutes,  indicating  a  distance  of  18S  miles.  The 
sound  and  Jar  of  the  explosion  were  heard  and  felt  by  hundreds  through- 
out Monroe  connty.  and  by  many  ascribed  lo  an  earthquake.  In  regard 
to  the  sounds  following  the  meteor's  passage  through  the  atmosphere,  the 
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Honlbly  Weather  Review  for  December,  1B78,  says;  "No  reliable  ac- 
COUD18  ape&k  of  any  noise  beard  during  Ihe  viBlbility  of  the  meteor,  but  In 
from  two  lo  five  miniiteB  after  its  passage  a  shock  reaemhiing  thunder  was 
heard,  which  in  the  majority  of  cases  was  described  aa  tremendous, 
sliaking  the  ground  and  llie  bouses,  and  was  especially  alarming  to  those 
who,  OD  account  of  the  pravailing  cloudiness,  were  unable  to  see  Ihe 
preceding  meteor.  The  uniform  character  ot  the  sound  heard  at  all 
the  stations  shows  that  it  was  not  due  to  any  violent  exploeion  (properly 
so-called),  but  was  a  peculiar  acoustic  phenomenon,  depending  on  the  fact 
that  that  portioD  of  the  line  described  by  the  meteor  when  nearest  to  any 
observer,  became,  as  it  were  instantaneously  along  a  lengtli  of  several 
miles,  the  origin  of  a  series  of  simultaneous  sounds  which,  although  in 
themselves  comparatively  feeble,  were  concentrated  into  a  violent  sound 
when  they  reached  the  observer's  ear."  The  view  here  expreseed  is  not 
sustained  by  the  observations  in  Monroe  and  the  adjacent  counties,  as  a 
sound  from  the  nearest  point  of  the  meteor's  track  would  have  reached 
Bloomington,  if  at  all,  in  10  or  11  minules. 

When  crossing  Indiana  the  principal  fireball  was  followed  by  a  train  or 
group  of  smaller  meteors,  many  of  which  were  superior  in  apparent 
magnitude  to  Venus  or  Jupiter.  The  breadth  orapparcnt  diameter  of  this 
cluster,  as  seen  from  Bloomington,  waa  three  degrees,  and  its  length  at 
least  twenty  degrees.  lis  true  diameter  was  therefore  Hve  miles,  and  its 
length  about  forty  miles.  These  smaller  meteors  were  chiefly  the  results 
of  the  explosions  over  Central  Illinois  A  final  disruption  occurred  ovi-r 
Erie  county,  Pennsylvania ;  several  minor  explosions  having  taken  place 
during  the  passage  over  Indiana  and  Ohio. 

The  Filton  Couktt  Fbaombnt, 

A  fragment  of  the  meteorite  fell  on  the  farm  of  Mr.  Andrew  -J.  Morris. 
three  miles  North- west  of  Rochester,  Fulton  county,  Indiana.  Mr.  M.. 
on  hearing  the  meteoric  explosion,  bad  left  his  house,  when  lie  noticed  a 
heavy  body  strike  the  earth  at  no  great  distance.  Designating  the  spot  as 
nearly  as  he  could  by  a  mark  in  tlie  snow  (which  waa  six  inches  deep),  he 
returned  in  the  morning,  and  soon  found  where  the  meteorite  had  struck 
in  the  snow,  rebounded  and  again  fallen  close  by.  The  whole  fragment 
weighed  about  13  ounces.  A  jart  of  it  was  secured  by  the  writer  and 
forwarded  to  Prof  Clias.  Upham  Shepard,  of  Amherst  College,  Haas. 
A  fragment  was  also  obtained  by  Mr.  W.  A.  Ttoebliog,  of  New  York,  and 
a  third  was  sent  by  Prof  E.  T.  Cox  lo  Dr.  .1.  Lawrence  Smith,  of  Louis- 
ville. No  analysis,  however,  has  yet  been  published.  The  body  is 
peculiar  in  its  structure  ;  being  pisolitic  and  remarkably  friable.  The  fact 
that  other  portions  of  the  mass  have  not  been  discovered  may  perhaps  he 
owing  to  its  complete  disintegration. 

Did  the  Meteor  Pass  Out  op  the  ATuosPHERBt 

The  observations  at  Bloomington,  Indiana,  and  Wooster,  Ohio,  indicate 
that  in  a  flight  of  3(X)  miles  eastward  tVom  Rochester  the  altitude  dimin- 


,  Google 


187T.J  OVO  [Kirk  wood. 

ished  from  36  to  29  miles.  The  elevatioD,  whea  over  Erie  County,  Penn- 
sylvania, was  almost  certainly  less  than  30  miles — probably  not  more  than 
25.  After  the  explosion,  near  the  South-western  border  of  New  York,  the 
meteor  became  almost  immediately  extiocl.  In  view  of  these  bcts  it 
seems  extremely  improtiable  that  any  jiarl  of  the  mass  could  have  escaped 
out  of  the  atmosphere.  What  became  of  the  dissevered  fragment*,  or  why 
noDe  have  been  hitherto  found  near  the  terminus  oflhe  track,  may  be  dif- 
ficult of  esplanation. 


I  have  not  learned  that  the  time  of  the  meteor's  visibility  was  by  any 
one  accurately  measured.  The  slowness  of  the  apparcDl  motion  was, 
however,  very  remarkable  ;  being  compared  by  many  to  that  of  a  flock  of 
wild  geeic.  Several  observers  estimated  the  duration  of  flight  at  nearly 
two  minuleB.  The  velocity  with  reference  to  the  earth's  surface  was  pro- 
bably between  8  sntl  13  miles  per  sec«md,  anil  with  reference  to  the 
sun,  lietween  25  and  30. 

V.  and  VI. 
The  Mbteohs  of  Jakuaky  3  Awn  January  20,  1877. 
The  fall  of  aerolites,  attended  with  the  usual  meteoric  phenomena, 
occurred  in  Warren  County,  Missouri,  on  the  3(1  of  January,  1877,  and 
in  Georgia,  January  20th.  Fragments  of  these  bodies  have  been  secured 
by  Professor  J.  Lawrence  Smith,  of  Louisville,  Kentucky,  from  whom  full 
descriptions  and  analyses  may  soon  be  exj>ected. 

VJI. 
The  Meteor  of  Jakuart  23,  1877. 
About  4  o'clock  on  Tuesday  afternoon,  January  23,  18T7,  a  splendid 
meteor  was  seen  at  Gray.'s  SIllls,  Ave  miles  North  of  Bloomlngton,  Monroe 
County,  Indiana,  by  Mr.  Daniel  J.  Stout  and  several  other  gentlemen  in 
company  with  him.  Its  position  when  first  seen  was  nearly  Southeast 
from  the  place  of  observation,  and  about  3j'J  above  the  horizon.  Its  visible 
track  was  very  nearly  perpendicular  to  ilm  earth's  surface.  When  near  the 
horizon  the  meteor  disappeared  behind  a  bill  South-east  of  the  observers, 
but  the  disappearance  was  followed  by  no  detonation.  The  same  meteor 
was  observed  by  a  number  of  persons  in  Decatur  County,  tive  miles  East 
of  Greensburgh,  latitude  39^  37'  North,  longitude  85^  38'  West,  Accord- 
ing to  the  Indianapolis  Dail(f  JoutimI,  of  January  35tti,  the  meteor  "dis- 
appeared just  as  it  seemed  to  touch  the  earth,  apparently  not  more  than  one- 
founb  of  a  mile  distant.  It  presented  the  appearance  of  a  flexible  band  of 
beautifully  polished  silver,  and  as  it  pursued  its  downward  course  waved 
like  a  ribbon  in  the  breeze.  Exclamations  or  astonishment  and  admira- 
tion burst  simultaneously  from  the  lips  of  all  who  saw  it."  A  letter  in  the 
Cincinnati  Wetkly  Oatette,  dated  at  Scott's  Post  Offlce,  Kenton  County, 
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Kentucky,  Jaoiuiy  36,  Mates  ttuit  "about  4  o'clock  on  the  eveiuDgof  the 
S8d,  a  hesTy  Tumbling  sound  was  heard,  as  if  coming  from  a  Boath -easterly 
direction,  and  from  a  point  high  in  the  heavens.  The  report  was  likened 
by  some  to  the  discharging  or  numbers  of  heavy  ordnance,  the  different 
dischugea  barely  distinguishable.  The  concussion  wsa  sufficient  to  r»ttle 
the  glass  in  the  windows,  and  also  to  Jar  the  earth  quite  perceptibly.  The 
coarse  of  the  sound  appeared  to  be  trom  a  point  South  South-east"  of  the 
writer's  place  of  observation.  The  final  explosion  took  place  over  Harrison 
County,  Kentucky,  and  the  Krolite  reached  the  earth  nine  miles  North  of 
Oynthlana.  It  is  now  In  the  collection  of  Dr.  J.  Lawrence  Smith,  of 
Zjouisville. 

The  points  from  which  this  meteor  was  observed  in  Decatur  and  Monroe 
Counties  are  nesrly  on  the  same  parallel ;  the  latitude  of  the  former  being 
about  390  37',  that  of  the  latter  80°  21'.  The  distance  between  the  sta- 
tions is  00  miles,  and  the  entire  track,  as  seen  ttota  Decatur  County,  was 
East  of  the  meridian.  The  observations  in  Monroe  County  indicate  th*t 
the  height  of  the  meteor  when  first  seen  was  at  least  70  miles. 
VIII. 
The  Meteor  of  Febrcary  8,  1S77. 

Alxtut  half  past  2  o'clock  on  Thursday  morning,  February  8lh,  1B77,  a 
large  meteor  was  seen  by  J.  8-  Hunter,  Esq.,  near  Elleltsville,  Monroe 
County,  Indians.  The  apparent  magnitude  of  the  body  seemed  equal  to 
half  that  of  the  Dill  moon,  and  the  sudden  light  was  so  intense  as  to  firighteD 
the  horse  of  the  observer.  The  meteor  was  first  seen  in  the  South-east, 
crossed  the  meridian  South  of  the  zenith,  and  disappeared  at  a  point  about 
8(P  or  SB°  South  of  West,  and  1(P  above  the  horizon.  Numerous  sparks 
were  emitted  by  the  body  in  the  latter  part  of  its  track,  and  a  luminous 
train  remained  visible  several  seconds.    No  explosion  was  heard. 

Bloohinotok,  Isd.,  March  7,  1877. 


On  Cht  Aiterlei  Antagonism  belaetn  i¥i>< 


(Rtad  be/ore  the  Atneririin  Philoinphiea!  Socittg.  M'livhU,  1877.) 

History. 
Haaghton't  Expsritntnti.  The  Rev.  Prof.  Haughton,  in  a  communica- 
tion read  before  the  Royal  Irish  Academy,  In  Nov.  1856,  was  the  first  to 
call  attention  to  the  subject  under  consideration.  He  related  the  details  of 
the  following  experiments  on  fh)gs :  1.  A  frog  was  placed  in  a  bath  com- 
posed of  five  ounces  of  water  and  five  gmins  of  nicottn.  It  died  in  twenty - 
three  minutes.    2.  A  ftog  was  placed  in  a  bath  of  twenty  ounces  of  water 
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and  five  grains  of  nicotin.  It  died  In  forty -tbree  minutes,  wltli  peculiar  con- 
TUlgioDB.  8.  A  fVog,  placed  in  a  solulion  of  strjchnia  (Stc  gnioe  to  five 
ounces  of  water),  waHimmediatelyaeized  with  tetanic  convalsiona,  and  died 
in  four  minntes.  4.  A  trog,  placed  in  a  solution  of^stryclinia  (five  graioa  U> 
tweqty  oancea  of  water),  became  speedily  convulsed,  and  died  in  filly-flve 
minutes.  S.  A  fVog.  placed  in  a  bath  containing  nicotin  and  strychnia  (of 
each  five  grains  to  ten  ounces  of  water),  remained  there  nineteen  minutes 
without  any  inconvenience,  when  il  was  seized  witli  tetanic  convulsions, 
which  continaed,  bat  with  leas  violence  than  in  the  previous  esperiraents. 
After  fony-seven  minutes,  the  animal  was  removed,  and  washed  in  cold 
water.  It  lived  afterwards  more  than  twenty-Cour  hours,  exhibiting  at 
intervals  tetanic  convulsions,  6.  A  frog  was  placed  in  a  bath  of  nicotin  and 
Strychnia,  as  in  the  last  experiment,  and  removed  alter  ten  minutes.  In 
forty-two  minutes,  tetanic  convulsions  ai>peared,  and  continued  for  many 
hours,  but  tbey  were  sBcceeded  by  perfect  recovery. 

Wormley'a  Experimeati.  To  each  of  tbirteea  cats,  one-half  grain  of 
strychnia  was  given.  "  Tlie  poison  was  passed  in  solution  into  thestomach, 
by  means  of  tbe  stomacb-tube.  In  some  instances,  as  soon  sa  aymptoma  of 
poisoning  appeared,  an  infusion  of  twenty  grains  of  tobacco  leaves  was  ad- 
ministered, in  the  same  manneras  the  poison  ;  while,  in  others,  the  tobacco 
intVision  was  given  along  with  the  strychnia,  the  two  Innisione  being 
thoroughly  mixed.  In  some  few  cases,  the  dose  of  tobacco  was  repeated. 
As  the  result  of  these  experiments,  one  of  the  animals,  which  had  taken 
the  mixed  solutions,  immediately  fell  prostrate,  breathed  with  difficulty,  in 
three  minutes  voided  urine,  in  eight  minutes  vomited  a  frothy  mucus,  and 
in  ten  minutes  was  able  to  run,  with,  however,  a  siiff  gait.  After  an  hour, 
tbe  animal  appeared  perfectly  well,  with  the  exception  of  a  slight  stifihess 
in  walking.  With  this  single  exception,  all  the  animals  died,  and,  in  most 
instances,  within  tbe  usual  period.  One  of  them,  however,  that  had  taken 
the  mixed  solutions,  manifested  no  symptom  whatever,  for  thirty-flve  min- 
utes. In  some  instances,  the  strychnine  symptoms  appeared  to  be  not  in 
tbe  least  affected  by  the  tobacco.  Bui,  in  others,  they  were  of  a  compound 
nature.  Several  of  the  animals  vomited.  Before  performing  these  experi- 
ments. It  was  ascertained  that  an  infusion  of  twenty  grainsof  tobacco,  given 
alone,  would  produce  serious  symptoms  ;  bui,  in  no  Instance,  In  six  experi- 
ments, did  it  cause  death." — [Mkro-Chtmutry  of  Poitont,  New  York,  1865, 
p.  545.) 

IUtH'$  ExperimtnU  were  made  on  dogs.  The  drugs  were,  as  a  rule,  given 
by  the  mouth.  1.  Three-fourths  of  a  grain  of  strychnia,  hypodermically, 
killed  a  moderate  sized  dog,  in  nine  andone-half  minutes.  2.  Three-fourths 
of  a  grain  of  strychnia,  and  two  drachms  of  a  concentrated  Inflialon  of 
tobacco,  were  given  by  tlie  mouth.  Twenty-six  minutes,  tetanic  spasms  : 
thirty -one  minutes,  non-tetanic  spasm ;  thirty-three  minutes,  somewhat 
tetanic  spasm  ;  thirty -nine  minutes,  one-half  drachm  of  infusion  of  tobacco 
was  given  hypodermically,  and  was  immediately  followed  by  a  tetanic 
spasm,  and  death.    S.  Two  drachms  of  tobacco  infusion.    Five  minutes,  free 
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vonitiDg  ;  twenty  minutes,  quite  well.  Thirty  miautes,  three-fouitlugraiD 
slrychDlaandtwo  drachms  tobacco iaftiBioD  given  ;  trembllDg.  paDting  ree- 
piratiou.  Forty  tkiree  minutes,  tetanic  spasm  ;  forty-flTe  minutes,  de&tb.  4. 
Two  drachma  tobacco  infbsion  ;  UDeasinem,  panting,  vomiting,  recovery. 
Twenty-flTe  minutes,  the  dose  was  repeated ;  vomiting,  trembling,  panting. 
Fittyone  mlniKes,  two  drachms  tobacco  inftision  with  one-hnlf  grain  strych- 
nia ;  weahness,  panting  and  trembling.  Eighty-nine  minutes,  the  combined 
dose  of  tobacco  and  strychnin  repeated;  noisy  and  panting  respiration, 
increased  redex  excitability,  spasms  sometimes  tetanic  and  sometimes  not. 
One  hundred  and  .nine  minutes,  died,  without  convulsion.  5.  Half  a 
drachm  of  tobacco  infusion,  hypodermically,  repeated  in  Ave  minutes  ;  six 
minutes,  retching  and  vomiting;  fourteen  minutes,  strychnia,  one  third 
grain  hypodermically;  seventeen  minutes,  tetanic  spasm;  nineteen  min- 
utes, death.— (Jtti.  Jout.  Med.  Bri.,  April,  1871,  p-  383.) 

Cases  op  Strychnia  PoisoNiNa  Treated  bt  Tobacco, 
O'RtUls'i  Com.  A  sailor  took  six  grains  of  stryclinia  in  beer.  Soon 
alter,  he  took  an  emetic,  and  vomited  IVi'ely,  but,  uotnithslaDding,  vioteni 
symptoms  set  in.  One  and  a  quarter  hour  al^er  he  had  lakes  the  stiychnia, 
he  was  given  an  infusion  of  tobacco,  and  this  was  coutinued  at  interrals. 
After  about  twelve  hours,  all  the  symptoms  bad  disappeared.  It  is  not 
slated  how  the  tobacco  acted,  but,  merely,  that  in  two  hours  alter  h«  had 
commenced  taking  tobacco,  "favorable  symptoms  set  in."  In  all,  an  in. 
fusion  of  one  and  a  quarter  ounce  of  tobacco  was  used.  (BritiiK  and 
Foreign  Medleo-Chlrurg.  Ret:.  Oct,,  1H59,  ]).  632.) 

Smyfy's  Cote.  A  boy,  aged  15,  swailowf^d  as  much  strychnia  as  would 
cover  a  sbilllng,  and  ate  a  quantity  of  raisins  to  take  away  the  ta«te.  In 
forty  minutes,  he  fell  into  bis  master's  arms,  tetanic.  Tarier  emetic  was 
given,  but  it  did  not  act.  He  was  put  under  chloroform,  and  removed  lo  a 
hospital.  Emetics  were  given,  but  did  not  act.  Next  an  infusion  of  three 
ounces  of  tobacco,  in  three  pints  of  tepid  water,  was  given,  in  three  doses. 
Eflcli  dose  was  followed  by  furious  vomiting.  Proftjso  sweating  occurred ; 
the  patient  slept,  and  had  no  further  trouble.  {Dublin  Q'tart.  Jour.  1883, 
p,  IBS.) 

ChtMr'»  Gate.  A  Mohammedan  girl,  aged  11.  took  about  three  grains  of 
strychnia,  chewed  it,  spat  out,  as  she  thought,  the  whole  of  il,  and  then 
swallowed  some  water  to  remove  the  taste.  In  about  forty  minutes,  a  con- 
vulsion occurred.  An  emetic  waa  given  by  the  husband.  She  was  taken  to 
a  hospital,  three  hours  afler  taking  the  strychnia,  and,  up  to  that  time,  had 
had  five  convulsions.  An  emetic  was  given,  and  followed  by  large  quan- 
tities of  animal  charcnai  and  lard,  and  small  doses  of  infiision  of  tobacco. 
Two  hours  after  admission,  a  severe  convulsion  occurred,  lasting  six  min. 
uies.  Three  hours  after  admission,  there  was  free  vomiting.  Recovery 
ensued.  She  received  in  all,  tiro  and  one  third  graint  of  tobacco  in  inlli- 
slon.  It  is  stated  that  none  of  the  emetics  given  acted  satisfactorily,  until 
the  tobacco  was  given.  (Britinh  and  Foreign  Medico- Chirurg.  Rtn.  18T8, 
p,  S42.) 
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The  followiog  experiments  were  mode  oo  rata,  cats,  rabbits,  wX  dogs. 
The  poisons  were  invariably  iojected  under  the  skin. 

Tlie  time  given  rerere  to  the  period  of  the  injection  of  the  poison  ;  or,  if 
more  injeciions  tlian  one  were  made,  ilic  time  is  dated  Item  tlte  flnt 
injecliun. 

In  all  cases  in  whicii  an  animal  was  killed  by  strychnia,  or  nicotin,  or 
by  both  combined,  the  heart  continued  to  beat  for  a  variable  time  afler 
respiration  had  ceased. 

A,     On  Hat*. 

The  ordinary  stable  rats  were  used.     First,  the  minimum  bial  dose  and 

the  physiological  action  of  nicotin  were  detcnnined,  and,  next,  the  action 

of  nicotin  and  strychnia  combined. 

I.  Minimum  Fatal  Bote  of  Strychnia  Sulphite  <m  RaU. 
Tills  was  found  by  J.  Hughes  Bennett  {Anfagonitm  of  Meiiicintt,  Lon- 
don, 1875,  p.  U)  to  be  about  1-60  of  a  grain  of  the  pure  alkaloid.  The 
rats  used  by  Bennett  averaged  about  one  ounce  more  in  weight  than  those 
employed  by  the  present  writer.  Of  course  the  dose  of  the  sulphate  b 
proportionally  larger. 

II.   Minimum  Fhtal  Dote  unJ  Pkyaiulogioal  Action  of  Sieotin  on  Ratt. 

When  a  small  dose  of  nicotin  (tUMOOO  to  ntl-^<W}  is  injecl«d  into  a 
rat,  its  respiration  becomes  labored,  and,  sometimes,  noisy  ;  and  the  animal 
shows  signs  of  prostration,  but  is  able  to  make  voluntary  motions.  Afler 
larger  doses  (111,1-600  to  TTtl  140),  convulsions  occur,  which  may  l>e  either 
clonic  or  tetanic  The  convnlsions  may  be  preceded,  and  are  always  suc- 
ceeded, by  more  or  less  complete  paralysiB  of  motion.  One  convubion  may 
terminaEe  life,  but,  generally,  the  animal  survives  through  several  convul- 
sions. The  respiration,  after  each  convulsion,  ceases  for  several  seconds, 
and,  sometimes,  for  more  than  a  minute.  When  death  occurs,  it  ia  through 
failure  of  the  respiration.  The  heart  Invariably  continues  to  beat  for  a  lime 
after  respiration  has  ceased.     Purging  and  urination  are  frequent  ay mp. 

From  the  following  ex|M!rimcnls,  the  minimum  falal  dose  of  nicotin,  for 
rats,  was  found  to  he  about  l-i.'fO  of  a  minim  (taking  the  average  weight  to 
be  about  lOJ  onnces). 
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l-TOO  Reoovery 

I-IWW  Recovery 

1-8(10  Recovery 

:    i-«M  lieuth. 

I 

I    1-550  -Reoovery.' 


n  Hmund  the  roum  actively  for  5  mlDiiln, 
then  less  actively  till  lOlh  min.;  after  which  Ur 
c|ii1et  unless  dlslurbed.when  It  ran.but  wllhdlfll- 
eully.  Raiplratlon,  after  Sth  min,,  dimcutt— the 
VBllB  i>r  Ihe  chest  ezlilblted  a  greater  extent  oT 
motion  than  luuaL  Could  be  b&ndle<l,  wltboul 
biting.   SI  lain.,  recovering. 

,    Immedlatelylayqulel  and  breathed  laboTlonaly. 
<nnd  alter  theeth  mtn.  DOially,  At  Intervals,  slight 


nblllty  l< 


'e  when  disturbed,  l 


'    After  U  iriin..  lay  quietly,  breath Ini  ImboHoiuly. 
I  min.,  can  barely  move  whea  disturbed.   Resplis- 

illon  nolHy.  and  slower*' '    '"■' — '-    — 

Iplrallonjaaplng.SSal 

istlll  labored.  W:  move*  more  readily. 

Panting  resplmllon,  and   seml-f^rslytlii. 


moved  rapidly  around  Ihe  cage  till  10 
iKUipliig  for  brenlh.  1111  flO  ter..  when 
[vutslons  oerurred,  which  caused  r 
ivaseat  the  end  of  the  3d  mtn. 
|jmJn.,dllIlcullresplrallon,   1  min., 

wiiWued  at  Inlcrvals  IIU  WA  rain 
■eased,  and  the  reaplrutlon  hemmi 


minute;  and  there  •* 


IileteiBOtorparalyBla.  12  min  ..reiipl  rat  Ion  re«>tab- 
Ished,  hissing.  Si  min.,  slight  volunt&ry  nvrrr- 

bllDK,  with  laborious  and  orcaslonallv  Dofry  res- 


le  as  in  last  expertment. 

Immediately  dlfflcult  respiration.  '^  min..  vio- 
lent tetanic  convulsions,  succeeded  by  punilDc 
noisy  rmp  I  ration,  and  eomplete  motor  pBrklynli. 


BS" 


quiverings,  ci 
--  'oreleK  th^.  ._. 
1..  recovering  !■ 


l-MH)  :Reeovery.      Usual  symptoms.  ConrulslODSclonlcandfMitc 

1-300   Recovery.      Usual  symptoms.  Convulsions  clonic 

1-230   Recovery.      Difficult  resf^ratlon.  slight  clonic  codtoIsIooi, 

and  senil-pnrnlysla. 
I-S90  Recovery.     Difficult  respiration,  no  convulsions,  semi-pa- 

.  ralynls. 
1-S3U   Recovery.      Same  as  In  last  experiment. 

1-230  Recovery.  Dlfflcult  respiration.  314  min.,  violent  tetaalr 
'convulsions,  after  which  respl rat lOD  ceased  for  la 
sec.,  then  recomraeneed  wltii  a  gasp.  There  was 
Iseml-paraiyslB  for  a  few  mioules,  but  by  Hn^ 


aim 


fatally  In 


ivulBlons.  which  ended 

room  for  !4  min., when  he  stopped. 

motor  paralysis,  nu  «<n..  v latent 
IS  lasting  till  4>jiit(n.  BespltUIOh 
^mhi..  recommeDeed  with  a  c*V- 
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1-176 
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WyiOt. 

1-178 

ai 

ffAoi. 

1-14S 

Deaih. 

21 

■moz. 

Denlh. 
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Table  I. — Continued. 


l^inln.,convulalonB,  succeeded  by  dlfllcuUreapl- 
■Bllon  uid  Beml-pBrnlyElB.  2S  ni<n.,  oomplete  pa- 
-alyelB.   ■AihTi:.  movea  limbs  allghtly  when  (fia- 

.urbed.  Death  at  8  Ar* ,  the  reBplratton  falling 
;radually  Uonn  to  6.  then  to  1,  per  minute. 

1  min.,  labored  reBplratlon.  4nifn.,  prolonged  te- 
tanic eonvulglun,  rollowed  by  the  UHual  reaplro- 
— y  dlffloulty  aDd  Beml-paralysla.    BOtnfn.  recov- 

ored  re  n  pi  ration  ;  con  TuUloni, 


;*'5m*n    noisy,  laborec 
lasting  3  mln.,  tlien  a 

werleaa  on  thesld,. 

iVUlBlons  when  disturbed.  2DU  hrt.,  heart 
KlireBplrallOn.  15.  Entire  parafyalB.  23Ar<., 
from  latlureof  respiration,  which  had  oc- 


.,  i.ii«u  almoHt  complete  paralysis. 

,_ ___    -iBlons  excited  by  Blight  frrllatlon, 

leml-parolyslB  till  IM  mln.,  when  allgbt  voluntary 
motions  were  noted.  20  hrj..  resplmilon  feeble,  90; 
lay  powerleaa  on  theBlde.and  had  teUutlcand  clon- 


curred  once 
Same  as  In  laat  expgi 


III.     Bffectt  of  Nirofln   utvI   Strychnia  SidphaU,    ahen   Iitfteted   Si'mul- 
tiineouilj/. 


First,  llie  drugs  vi 
were  employed. 


■e  Injected  in  less  tlinn  (Mai  doses : 


iiii 


Seiult  of  Craeiat  Experi- 
ment per/ormed  Jvtne 
Dayi  ajteraianie. 


Hanaround  the  room  actively 
iiorimJn.,  then  kept  quiet,  un- 
iloBB  disturbed, for  jSA'-.  During 

]  pan  ting. 
l-eOO  I    After  I  tnin..  difllcult  re«] 
itlon   and   prostration.    8  i 
I  almost  complete  paralysis, 


Strychnia  8ulphat«  gr, 
146,  alone,  produced  nt 

~    '     For  the  efftoct  oi 


1-W8  VerydiOlcultreBpIrallon.aDd 
Iseml-paralTslR.  The  animal 
ibad  aearcely  began  to  recover 
'at  the  end  or  45  R>{n. 


.-■^,  alone,  produceit  a 
slight  Increase  of  redei 
"xoHablllty.  For  effecla 
jf  Nlcotln.  m  1-800.  see 
Eiperlmenta  l.a.andS. 
8trychnlaSnIphate.  gr. 
1-et,  produced  slight  In- 
of  refiei   eiclta- 

^tln,  m  l-flM,  pro- 
duced dlfflculty  of  respi- 
ration  and  seml-paraly. 
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The  eCFecU  of  fatal  doses  of  Scryclinia  Sulpliate,  Injecied  with,  or  fol- 
lowed by,  rarflng  doses  of  Nicotia  ;  and  of  fatal  dosea  of  NlcotJD,  Jojected 
with,  or  followed  by,  Tarying  doses  of  Strychnia  Sulphate,  were  next  DOted. 
The  results  are  given  in  the  followiog  lable.  It  will  be  noticed,  that  in 
some  cases  either  drug  was  given  in  divided  dobes,  and  thai,  In  these  cases, 
the  total  amounts  given  are  meDtioned  in  the  appropriate  column. 
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Table  III. 
Bxperimtnit  i»  vhkh  Nicotin  and  Strychnia  SulphaU  ware  gittn  tog»th«r, 
(W  at  thort  inUrvaU,  Fatal  or  nearly  Fittal  DoH»  of  either  Drvg  being 
employed. 


gplQgtll 

lOOO'wBS  given  wkh^tbe  StVirchlilB  SurpiiBl 

-'*  stood  i|Uletly,brealhlnK  heavily  until  li  mm., 

pn  there  was  convulsive  trembling.    Ad  at- 

upt  Ut  use  the  hypodermic  syrlofte  caused  b 

ivulBlon.    Nicotln.  n\  1-201X1.  was  Dow  Injected. 

2(1  mtn.,  a  seuond  tetanic  convulsion  occurred, 

1  ImmedlBtely  aOerNlcolln.  m  l-2U0a  was  in- 

lected.    AlZ:ifnin.,tetanicconvulBlon.Bnddeath. 

'^  ImmedlBtely,  almost  complete  paralysis,  and 

,_.■ iplration.    From  lU  to  4  mfti.,  contlnu- 

wllh  exceedingly  rapid  vlbra- 

mltles.  The  respiration  became 


illlty.  Con- 


-lower and  slower:  nl 

slight  convulsive  — ' 

lary  motions.  Inci 

vulslons  at  22, 34,  and  SI  in>...,  ~.>v..  uc.i^u. 

NIcotIn  given  In  divided  doses,  as  detailed  be- 
low. Smin,  alter  Injection  of  Strychnia  Sulphate, 
no  effect  was  apparent,  except  IncreiiBcd  redex  ex- 
citability. Nlcotln.ml-lllOU.waBlnJected.  lOmin., 
the  rat  Is  Inactive;  respiration  somewhat  labored. 
Increased  reHex  excitability.  Nlootln,  11)1-1000. 
was  Injected.    The  resplrallon  Immediately  be- 


1   side. 


-e  difficult;  . 

■     itWHm 


..had  a 


spasm  {emprohthotonoal.  terminating  In  deatb. 
Tbeanlmal  stood  quietly,  breathing  heavily.  5 
almost  helpless:  marked  reflex  exclublflty. 


iln..  difficult  respiration;  stands  motionless. 
Dves  with  difficulty  It  dlnturbed.  IS  to  IN 
nllght convulsions.  aSmfn.,  tetanlcoonvul- 
and  deatb. 
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Table  II!.— Contikued. 


\Wp   ! 1 


I 


.    1-96  .l-aOO   Dentil 


SYMPTOMS,  *C. 


ifrCBplratlonrurlSae 


Umtn,,  tetnnlc  convulsion,! 
rfn^ — The  heart  was  expoaed  ; 
t  for  10  mm. 


lalely  vIolenlconvulBlone,  lasting  one 
owed  by  temponirj'  cessation  of  resplra- 
cb  recomiDenced  wltb  a  ^asp.    Almoct 

__ — , paralysis  till  33  min,.  when  the  oonvul- 

Islons  recurred,  and  terminated  Jn  death. 
l-iea:i-20O    I>eBth,|    The  Ntcotin  was  flr«l  Injected;  It  was  followed 
]lnX™''-tiy  a  tcUn1cconvnlslon,liullnc2>n(n.i 
'  then  seml-paralysls.    4  nt(n.,  Hlrychnln  Sulpbat^ 

gr.  \-\9K  was  Injected.  10  tniit.,the*eiul-parBlyied 
condition  contfnued.  Reflei  excitability  lncrea«- 
ed.  N  min.,  tetanic,  alternating  with  clonic.  COD- 
vulslona  oammenced,  and  lasted  for  %  mIn.,  klter 
which  there  was  almoat  complete  paralysis  3S 
mln..  tetanic  convulsion,  and  death. 

Convulsions  for  5  mfii^  succeeded  byseuil-paral- 
yslB.  and  Increased,  renex  exoltabllUy,  with  ea- 
treme  dlfflcutty  In  respiration.  2  An.,  Blight  vol- 
untary motions,  mhrn.,  almost  complete  paral- 
ysis; no  convulsions.  21  ftn.,  complete  paralysis; 
Hllght<»nvul8lve  raovemenU  occasion  ally,  IK  /in., 
death  from  tellure  uf  respiration,  which  had  be- 
""~"  very  inftequent  (one  am 


As  in  the  preceding  aeries  of  cxpehinonts,  t 
tbe  physiological  eSecis  of  the  two  pouions  were  drat  ascertained, 

I.  Miiumum  Fatal  Dote  of  Stryehaia  Sulphate  on  Catt. 
This  was  found  to  be  about  1-425  of  a.  grain  to  the  pound.    It  is  |iroba- 
ble,  however,  that  age  and  individual  peculiarities  produce  variation*  In 
the  effects  of  this  and  other  poisons. 


,  Google 


InditKttmg  tkt  Minimum  Fatal  Dow  and  Phytiologieal  BffetU  of  BIrgeknia 

Sulphate  on  Cat*. 
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1 

when  diaiurbed; 


Recovery. 


1  caused  dealli  Ir 


tnlin 


»i  able  u 


gr^at  ^lOlcully,  Convuistous 
occurea  bl  ii,  di.  uDd  KS  min. 

Alter  lamln.  a  alngle  tetanic  codvuIhIod,  Kod 
deBtli. 

Marked  reflex  excitability  and  difficult  loco- 

Nti  eliecl 

In  10  mm 
coil  vulB  Ions. ' 
Barely  escaped  w 


II,     Minimum  Sblal  Dott  and  Phytiologital  Aetinn  of  Nicotin  on  CaU. 

The  least  faUl  dose  was  found  to  be  about  1-160of  aminim  to  the  pound. 
The  physiological  eSecta  do  Dot  materially  differ  tfom  thoae  obeerved  in 
rata.  An  additional  symptom  is  extremely  violent  vomldng,  da«  to 
gaatro' intestinal  spasm.     (Naita.') 
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Table  V. 
SAoaing  lAt  Bffeeti  of  NieoUii  on  Catt,  and  lh«  Minituvn  Lethal  Dote. 


*4 


WSb.      IfiOE. 


Recovery. 


■IfchlQgoflhe 
l5™n„recovei 
B  Did  It  an>un< 
tfng  occurred 
tlchlng.    He  \ 


Lt(«red  in- 


ttvely.   The  reepirn 

the  pupllBoontracli-—    _ _.    

difflculty.  having  Imperfecl  cotitrol  o>ei  uic 

Before  the  Injection,  the  pulse  was  ISO.  and  the 
regplraUon  61,  amlDDte;  the  pupils  were  S-W  In. 
In  alameler.  2  niJn.,walbB  wltheraacdllBcult;. 
Cries  oDt  anxiously.  Pumlne  and  sallVHtlon. 
Respiration  45,  noisy  and  dlfflcull.  Pupils  8-9). 
K  mln..  lay  stretched  out  on  side.  Respiration 
ISO.    PuptUT-aO;  nlctllaUng  membrane  drawn 

eye.    12  mln.,  walks  with  great  dlfflcultT, 

.  1  dlaturbHl.  Resplratlnn  eitremcly  rapid 
and  nantlng.  21  min.,  moven  head,  when  tall  it 
pinched,  but  cannot  move  rest  oC  body,  a?  min., 
convulsive  twitching  or  ears.  15  min..  peralyKlj 
and  complete  unconsclousnewi.  ■Itaplratlon  M. 
Pupllslft-ao.    ISinKn.,  recovering. 

Before  the  experlinent,  respiration  36:  pulse 
1«;  pupils  Ift-i).  Ijnin.,  respiration  ad.  very 
'-■Hired.  214  •"<•'■.  respiration  «6,  whlstllngi 
edout;  earatwltcbed;  salivation.  4  min.,  res. 
atlon  144;  pupils  4-20;  vloltnl  retching,  purg- 
ing. The  animal  lay  apparently  powerless, 
but  moved,  though  with  great  dlfflculty.  when 
.    -  -e^remftlesweroqulterlgld.  N" 


wend  psutlDC: 


ipldly  vibrating.    IS 
Jerked.    13  mln..  re*- 

flrstlon  «»,  noiseless;  slight  clonic  convulsion. 
he  respiration  now  became  more  and  more 
infrequent,  and  Anally  ceased  at  15  min.    The 
heart  beat   Ova   mlnntes  longer.      The   pupil 
last  before  death  waaB-m 
"efore  the  experiment,  the  reoplretlon  waa57, 
pnpn  9-2U.    I  mln..  respiration  120,  panting. 
in.,  lay  on  side;  ears  twitched;  violent  relcb- 
.    7  min.,  respl  ration  4S,  not  noisy,  but  very 
arlous;  pupils  »^.    II  min..  walked  a  few 
paces,  with  great  difficulty.    12  min..  Irregular 
convulsions,  lasting  H  minute,  and  endlr~  '- 
death,   through    failure   of  respiration. 


mln..  entire  paralysis;  I 
plratlon  «»,  noiseless;  si 


eonvulBlona,  and  < 


l?e^&a' 


._medlatelyon  termination  of  Injection,  te- 
tanic oonvulslonsset  In.and  lasted  for  I  minute, 
iwhen  the  respiration  ceased. 
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EXPERIHBNT    Ti. 

Strjrcbnlft  Sulph.  gr.  1-993  and  Nicniin  nV^-^  ^^^e  injected  together 
Into  a  cat,  weighing  1  lb.  14^  oz.  The  animal  iniinediately  breathed 
noiaily  and  with  difficulty ;  the  ears  twitched  rapidlj.  He  walked  around 
the  room  with  great  difficulty,  and  at  4  minuUt  fell  over  on  the  side  con- 
vulsed, and  shortly  expired.  The  heart  continued  to  beat  Tor  a  time  aft«r 
respiration  had  ceased,  and  this  was  the  case  in  all  the  su)»cquent  experi- 

EXP&KIHBNT  78. 

Strychnia  Sulph.  gr.  1-192  and  Nicotin  TTll-SO  were  injected  together 
into  a  cat,  weighing  2  lbs.  3  i>z.  The  symptoms  were :  rapid,  noisy 
labored  respiration  ;  violent  retching,  and  purging ;  in  2  tainale»,  tetanic 
convulsion,  and  in  4  mi'n.  death.  Convulsive  movements  of  the  muscles 
of  the  head  continued  for  several  minutes  after  death. 
ExPEOiHENT  74. 

Strychnia  Sulph.  gr.  1-886  and  Nicotin  TTl.I-70  were  injected  togeilier 
into  a  cat,  weighing  2  lbs,  |  ox.     The  symptoms  were  the  same  as  in  the 
preceding  experiment.     Death  occurred  at  5^  minutes. 
ExPEkiMENT  7S. 

Strychnia  Sulph.  gr.  l-lilO  and  Nicolin  ITll-75  were  injected  together 
into  a  cat,  weighing  8  lbs.  9  oz.  ^  min.,  the  cat  walked  around  the  room. 
st^gering;  extremities  stiff;  respiration  slow  and  panting.  8  mi'n.,  he 
lay  motionlesaon  the  side,  but  was  able  to  move  slightly,  if  irritated.  There 
was  marked  reflex  excitability.  The  respiration  was  rapid  and  difficult.  6 
min..  slight,  momentary,  clonic  convulsion.  The  respiration  now  became 
more  and  more  feeble  and  infrequent,  and  ceased  at  13  miniitai. 
Bkpebiment76. 

Strychnia  Sulph.  gr.  1-74  and  Nicolin  1Ttl-40  were  injected  together 
into  a  cat,  weighing  6^  lbs.  3  min.,  be  ran  around,  crying  anxiously. 
The  respiration  was  slow,  panting,  andtal>ored.  4  mm.,  he  lay  over  on  the 
aide  occasionally,  as  if  exhausted.  Convulsive  twitching  of  tlie  ears,  and 
violent  vomiting  and  retching,  now  commenced.  The  membrana  nictit&ns 
was  drawn.  S^mi'n.,  he  lay  stretched  out,  motionless,  on  the  side,  but  could 
walk,  though  with  great  difficulty,  when  disturbed.  9  min.,  clonic,  suc- 
ceeded by  tetanic,  convnlsions  set  in,  and  caused  death. 

ExPKKlMltBT  77. 
Strychnia  Sulph.  gr.  1  74  and  Nicotin  111,1-80  were  injected  together  into 
a  cat.  weighing  6  lbs.  S  oz.  The  usual  difficulty  of  breathing,  vomiting, 
and  prostration,  ensued.  The  pnpil  was  contracted.  At  6j  min.,  feeble 
convulsions  occurred,  lasted  |  minute,  and  were  succeeded  by  complete 
paralysis.     Respiration  ceased  at  B  mintttte. 
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EXPERIUBNT  78. 

Strychnia  Sulph.  gr.  leSand  Nicotin  ftHea  were  injecled  together 
inton  cat,  weighing  S  lbs.  8  oz.  After  Smi'n.,  twitching  of  ears  :  panting 
rapid,  labored  reapirallon  ;  contracted  pupils.  Tliese  ByinptomB,  together 
with  viuleut  vomiting,  continued  till  15  miuutes :  when,  in  addition, 
marked  reflex  cxcilnbillly  was  noted.  17  min.,  convulsive  jerking,  which 
coDtinued  at  intervals  until  37  mm.,  when  a  violent  tetanic  convulsion  oc- 
curred,  and  killed  the  animal.  The  Bymptomii,  up  to  15  tin'n..  were  those 
peculiar  to  Nicotin  ;  then  Ihe  convulsive  action  of  Strychnia  showed  itself, 
increased,  probably,  by  the  identical  action  of  Nicotin.  At  no  time  was 
there  paralysis ;  the  dose  of  Nicotin  was  not  large  enough  to  produce  this 
symptom. 

EXPKRIMEHTS  70,  80,  81. 

(70)  A  cat  weighing  2  Ihs.  8  oz.  received  Strychnia  Sulph.  gr.  1-388. 
No  sympUinis  resulted. 

(80)  The  same  animal,  one  week  afterwards,  received  Nicotin  tIll-88. 
The  symptoms  lasted  shout  one  hour,  and  were  as  follows :  Tloleni 
vomiting.  Hiaggering  gait,  contracted  pupils,  twitching  of  the  ears,  and 
rapid,  noisy  respiration. 

(8i)    The  same  animtil,  one  week  afterwards,  received,  by  a  single  to- 

jeciion,  Strychnia  Sulph,  gr.  1-288  and  Nicotin  TTll-80.     The  respiration 

immediately  became  rapid  and  labored.     In  80  leconda  clonic  convulsions 

commenced,  and  lasted  till  death,  which  occurred  at  2  miauCti. 

ExpBHiMENTS  82,  83. 

(82)  Akitten,  weighing  1  lb.  12 oz.,  rcceivcd6trychiiiaSulph.gr.  1-384. 
37  lain.,  a  telanic  spasm  occurred,  and  lasted  one  minute.  The  animal 
then  lay  perfectly  motionless,  with  panting  respiration,  for  5  minutes ;  and 
afterwards  rapidly  recovered. 

(B3)  The  same  kitten,  one  week  afterwards,  weighing  1  lb.  14^  oi., 
received  Strychnia  Sulph.  gr.  1-884,  together  with  Nicotin  Itll-IOO.  After 
1  min,,  the  animul  breathed  laboriously,  and  walked  with  ditflculty.  2 
mill.,  twitching  of  ears,  violent  vomiting.  3  mt'n,,  respiration  very  labored 
and  noisy-  Limbs  very  stiff.  Vomiting  continues.  16  min.,  convulsionif. 
somewliat  tetanic  ;  death  at  17  min. 

BxrEBiUENTs  84,  85. 

(84)  A  cat,  weighing  6  lbs.  5  oz-,  received  Strychnia  Sulph.  gr.  1-M. 
No  result  ensued,  except  slight  Increase  of  reflex  excitability. 

1,85)  The  same  animal,  30  days  afterwards,  weighing  the  same,  received 
the  same  dose  of  Strychnia  Bulph.,  together  with  Nicotin  ITll-SO.  The 
respiration  immediately  became  difflcult,  then  panting.  8  mi'n.,  twitch- 
ing of  ears.  0  min.,  retching.  10  tni'n-,  the  animal  became  convulsed, 
and  in  this  condiUon  leaped  high  in  the  air,  then  ran  araund  the  mom, 
and  at  1 1  minut^t  dropped  dead. 

ExFBRtHENTS  86,  87,  88. 

(86)  A  cat,  weighing  6^  lbs.,  received  Strychnia  Sulph.  gr.  1-82.  No 
symptoniB  ensued,  except  temporary  stiSnesa  in  walking. 
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(87)  The  same  aaimitl,  one  week  afterward,  received  Nicotin  1111-80. 
The  symptoms  were :  very  difficult  reepiratioD ;  Iwilching  of  the  ears ; 
TomitiDg  and  purging  i  marked  prostration,     Atler  1^  hrx.,  t be  animal 

(88)  The  same  animal,  one  week  atler  the  last  experiment,  received 
together  Strychnia  8ulp1i.  gr,  1-83  and  Nicotin  Itt  1-30.  After  1  min., 
difficult  rcapiratiou,  and  twitching  of  the  ears.  3  min..  violent  vomiting, 
purging,  and  urination.  The  animal  lay  over  on  the  Bide,  breathing 
very  noiaily.     12  min..  tetanic  convulsion,  and  death. 

C,    On  BabbUt. 

I.  Miniiavin  L«thal  Dote  of  Strychnin  Sulph.  on  Babbitt. 

This  has  been  determined  by  Bennett,  as  regards  the  pure  alkaloid,  to 

be  1.288  of  a  grain  to  the  pound.     Of  course,  the  dose  of  the  sulphate  must 

be  proportionally  greater. 

IT.  Minimum  Lethal  Dou  and  Phutiohgicat  effrei  of  Nie->tin  on  Babbitt- 

The  minimum  fatal  dose  was  found  to  l)e  about  1-80  of  a  minim  to  the 

pound,  or  1-37  of  a  minim  to  a  rabbit  of  average  size  (3  ilis.).     The  esBea. 

Ual  symptoms  caused   by  Nicotin.  as  in   Ibe   cases  of  cats  and   lals,  are 

paralysis  and   convulsions,    with    profound    disturbance    of   respiration. 

Vomiting  does   not   occur ;   purging  and  urination  are  not   as  common 

symptoms  as  Ibey  are  iu  the  cat.     Rabbits  are  generally  killed  by  a  single 

conTulsion.  whether  caused  by  Nicotin  or  Strychnia. 

Table  VI. 

n  Rabbit*,  and  Iniicating 


to\»^.*'/iot.\  ._ _ _ 

j                     I  puld,  snd  reBl«d  at  Juki  length,    i  nou 

*D»1b.  13  OE.:  l-'rl    iRecDvery.j    T^mporHrj- weak n ess.    Contraction  c 

»l,aa..  2     oi.i  l-»     licoovcry.i    Arteriainfn,lHnKald.    ARer  20  mCn., 


>..  ccnned  lo  drng  hinder  legn.  bnt'wnll 
Iff.    Pupil  conu 


mewhat  BtlfT.  VupU  conlruct^d. 


i.     Tempomry  p ,..., 

'.I  After  H  mi H.,  InnRuid.  The  poaterlnr  extreml. 
tie*  wpre  drHegeil  Bomewlmt  In  walkhiK,  then 
n-^re  moved  nllngether.  m  If  the;  were  stllT. 
Pupils  cnntntcted.    IS  mfn.,  the  animal  moved 

muvenientfl  of  the  body,  whleh   Insted  a  fiew 

tratlon,Vllhout  actual  paralyHfs.  After  4.'}  min,. 
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_ia:  l_  ; 

.;    1-42    jReoovery.,    Temporary   proiitrstlon  and  contracllon  or 

.      1-30    iReoovpry.!    Aaer  7  tnfn.,  paralyBlsof  hinder  eitremltlen, 
I  'And  Hhortly  aitenrArdfl  of  antorlor  extremltlM. 

,  ThP  psralynls  continued  until  W  tnjn.,  wben  If 

I  disturbed  the  animal  conld  move  a  mbortdla- 

,  tance,  on  lier  belly,  ail  Ibe  limbs  ex  tended  side- 

I  ways.    Rapid  recovery  ensued. 

.1    l-i8    lUecovery.     4  tain.,  the  run  around  the  room,  convniseil. 
Iscreamlns  loudly  andnharply.   iHmln.,  rested 
tiiutetly;     panting    respiration.     B    min..    ran 
'  'around  the  room  for  U  minute,  convulsed,  and 

I  screaralnK.    Arter  this.  »lie  became  paralysed. 

.Hiid  lay  stretched  out  nn  tbe  belly.    RssplrH- 
,tlcin  rapid  and  labored.    This  eondltlou  con- 
tinued tin  4S  mtn..  when  she  had  so  Tar  recover- 
i  'ed,  that  when  dinlurbed  she  moved  Herself  on 

Iber  belly  alonx  the  floor  for  about  two  feei. 
I  lusinE  the  llmba  »a  lateral  poddlen.     60  min., 

[rapidly  recovering. 
.1     l-n    'DeiiHi         I    She  walked  across  the  room,  wabbling,  and 
I  Iplneed  her  head  In  a  corner.    At  1  min..  she 

Isquealed  sharply-  the  ears  beiaii  to   twitch. 
Hfie  Cell  ou  her  side,  and  was  seized  with  via- 
I  I  llent  clonic  convulsions,  which  lasted  until  4 

I  imiR.,  when  death  ensued.    The  pupil  at  2  min. 

had  contracted  from  :-20  to  -i-it.    As  with  all 
I  ,  ieiperlments  wllh  iilcotln.  the  action  of  the 

'  heart  continued  after  respiration  had  ceased. 

.'     1-3}    IDeiilh.        I    After  1  min..  she    Inst  all   power  over    the 

I  hinder  extremities,  and,   Imttiedlalely  after, 

I  lover  the  front  ones,    S  min  ,  severe  convulsions 

: occurred,  after  which  she  Iny  qutetand  motlon- 

'  less.    5  niln.,  she  was  lifted,  and  had  a  sIlRhl 

I  iconvulslnn.    Wa  min.,   convulsions  occarred, 

and  were  succeeded  by  complete  paralysis.  The 

resplmtion  tirew  slowerand  ftebler,  and,al2] 

.!  1-14     Deiitb.        '    1  mliij  twltchlnic  of  the  ean>.  clonic  convul- 

'  Hlons.   Rinjn.,  convulsions  occurred,  and  were 

I  '                     ;succeeded  by  paralysis  of  the  entire  body,  ei- 

'  L-eptlMp  the  head,  since  she  moved  the  head  and 

,  luii'n.,  convulsions  set  In  violently,  caused  ap- 

fsrently  by  the  Irritation  of  a  sudden  noise. 
hese  cimllnued  Ht  Intervals   until  .It  mtn., 
I  I  Iwben  one  of  them  termlualed  In  death.    The 

I  respiration,  from  the  bctclnnlnK,  was  at  times 


EXPERIUENTS   100,    101.    102. 

(100)  A  rabbit,  WEigliing  3  Iba.  4|  ok.,  received  Nicotin  Till  50.  Slight 
difflcultj  ID  nalklng,  with  prostratiim,  and  contraction  of  the  pupil,  ensued. 
In  ont  tuiur,  the  animal  liad  perfectly  recovered. 

(101)  Tbe  same  animal,  8daysafter.received8tryehniaBulph.gr.  1-198. 
No  result  ensued. 
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<103)  The  same  animal,  8  days  after,  received  Strrchnia  Sulphate  gr. 
1-193,  together  with  Nicotin  H^l-SO.  The  sjmptomB  were  the  same  as  tn 
Experiment  100. 

ExPERiuBKTB  103,  104,  10!. 

(103)  A  rabbit,  weigliing  3  Iha.  3  oz.,  received  Nlcotiu  lTll-50,  with  th« 
same  result  as  in  Experiment  100. 

(104)  The  same  aDimal,  U  days  after,  received  Btrychaia  Sulpli.  gr.  1-138, 
with  DO  efiect. 

(105)  Eight  daya  afterwards,  the  two  doses  were  given  together,  with 
the  same  effect  as  when  the  Nicotin  was  given  alone. 

Experiments  106,  107,  108. 

(100)  A  rabbit,  weighing  3  lbs.  14^  oz.,  was  given  Nlcotiu  rt{l-6fi.  with 
the  same  effect  as  in  Experiment  100, 

(107)  The  same  animal,  one  week  after,  was  given  Strychnia  Sulph.  gr. 
1-109,  with  no  effect. 

(108]  After  8  days,  the  two  doses  were  given  together,  and  produced 
prostration,  atiffbess,  noisy  and  labored  respiration,  with  increase  of  reflex 
excitability, 

EXPKRIMENTB  109,   110,    111. 

(109)  A  rabbit,  weighing  3  Ibe.  14j  oz.,  received  Strychnia  Sulph.  gr. 
1-74.  In  15  ntin.  was  accidentally  struck  by  a  door,  and  liad  a  tetanic  con- 
vulsion.   28  mill.    Perfect  recovery. 

(110)  The  same  rabbit,  8  daj-s  aflerwarda,  received  NicoUn  gr.  1-S5. 
3  min.,  stiffness;  difficult  respiration.  16  n»'».,  limbs  almost  completely 
paralyzed.    IJ  hour,  recovery. 

(HI)  The  samr  rabbit,  atler  an  interval  of  one  week,  received  the  two 
doses  combined.  After  3  min.,  walked  with  difficulty  ;  respiration  labored. 
10  mm.,  sat  quiet,  quivering  occasionally.  35  min.,  tetanic  convulsion, 
and  death, 

EspEHIMERTa  112,   113,  114. 

(113)  A  rabbit,  weighing  3  lbs.  ll^oz.,  received  Strychnia  Sulph.  gr. 
1-96,  alone,  and  with  no  result. 

(1131  The  same  animal,  7  days  afterwards,  received  Nicotin  ni.1-30. 
Marked  prostration  and  difBculty  in  breathing  resulted. 

(114)  After  an  interval  of  a  week,  the  two  doses  were  given  com biued. 
In  addition  to  tlie  aymploms  menUoned  under  Experiment  113,  a  slight 
convulsion  occurred. 

Experiments  115,  116,  117. 

(115)  A  rabbit,  weighing  8  Iba.  11  oz.,  received  Strychnia  Sutph.  gr. 
1-82,  with  no  reault. 

(116)  The  same  animal  received  Nicotin  mi-^  with  the  same  results 
aa  in  Experiment  113. 

(117)  After  one  week,  the  two  doses  were  given  combined.     2  min,,  dif- 
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flcult  reeplntion;  praetration.  8  mi*».,  he  lay  with  the  eztremitiw 
Btretched  out,  powerloas,  his  noee  touching  the  ground.  1  fumr,  convnl- 
Bivejerkbg.  70min.,  tetanic  convulsion.  71  min.,  brief  clonic  conTul- 
Bion.    Recovery. 

ExFERiKsnTB  118,  119,  120. 

(118)  Anbbit,  weighing  8  Iba,  llj  oz.,  received  Strychnia  Snlph.  gr. 
1-77,  wltti  no  effect. 

(119)  The  same  aniniiU,  received  Nicotin  111.1-80,  with  the  same  effect 
as  in  Experiment  113. 

(130)  One  week  after,  the  above- mentioned  doses  were  given  together 
to  tlie  same  animal.  For  23  mi'n.,  nothing  was  noted,  except  difScult  loco- 
motion, and  prostration.  Then  two  clonic  convulsions  occurred,  in  qui<^ ' 
succession.  80  tnin.,  clonic  convulsion.  81  mi'it.,  tetanic  convulsion,  and 
death. 

D.   On  Dogii. 

^«et*  of  t!u  Combined  Action  of  NtMtin  and  Strychnia  Sulphate  on  Dogi. 
EXPEBIUENT  131. 

A  dog,  weigliing  3  lbs.  8  oz.,  received  Strychnia  Sulph.  gr.  1-96.  After 
12  min.,  the  only  symptom  noticed  was  stiffness  in  walking.  Nicolin  1TI 
1-400  wBfl  now  given  ;  immediately,  the  stiffness  of  the  eKtremities  became 
BO  marked  that  it  was  almost  impossible  for  the  animal  to  walk.  He  Uy 
down  on  his  side,  and,  at  14  min.,  bad  a  violent  clonic  convulsion,  lasting 
li  minute.  At  15^  min..  Nicotin  111,1-400,  was  again  injected.  The 
animal  continued  to  lay  on  the  side  powerless ;  the  respimljon  became 
more  and  mora  feeble  ;  there  was  convulsive  twiteliing  of  the  body  ;  and 
death  ensued,  at  24  min. 

ExPEniicRNT  123. 

A  dog,  weighing  4j  lbs.,  received  Strycbnla  Sulph.  gr,  I-T3.  8  min.,  no 
symptoms.  Nicolin  iri,l'400  was  given.  0  min.,  respiration  labored, 
panting.  8  min.,  he  is  very  stifi  ;  respiration  the  same.  .Nicotin  ini-400 
was  agtun  injected.  11  min.,  irregular  convulsions,  during  which  Nicotin 
11^1-400  was  injected.  The  convulsion  ceased  at  the  13(A  mtit.,  hut  the 
animal  still  lay  extended  on  the  side,  the  respiration  became  less  and  less 
frequent,  and  ceased  at  the  \ith  min. 

Experiment  133. 

A  dog,  weighing  6}  lbs.,  received  Strychnia  Sulph.  gr.  1-83.  8  nti'n.,  no 
aymptoma.  Nicotin  |tl^l-200  was  now  injected.  The  respiration  imme- 
diately became  somewhat  labored.  13  min.,  tetanic  convulsion.  Nicolin 
111,1-300  Injected.  Immediately  after  the  injection,  a  setM)nd  tetanic  con- 
rulsion  occurred  ;  shortly  afterwards,  a  tliird.     10^  «ni'n.,  death. 

EXFERIUBHT  134. 

A  dog,  weighing  3}  lbs.,  received  Strychnia  Sulph.  gr.  1-193,  and  Nico- 
tin 1111-96,  by  a  single  injection.    30  M'ondu,  slow,  panting  respiration. 
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PupilB  conlracied  inictitalingmembrane  drawn  over  Ihe  cornea.  '^tteontU, 
lie  staggered  a  few  slepa,  Tell  on  the  ^de,  and  in  1^  min.  was  Beised  with 
powerful  tetanic  convuUionB,  whicli  terminated  life  at  4  min. 

BXPERIHENT  125. 
A  dog,  weighing  T  Iba.,  received  Strychnia  Sulpli.  gr.  1.33,  with  Nicotin 
Tn.1-300.  1  min.,  labored  reBpiralion.  T  min.,  alight  convulsion.  7^ 
min.,  Nlcotin  tn.1-200  given,  S  viin.,  respiration  lat>ored  and  noisy. 
9 mm.,  tetanic  convulBion.  10 min.,  Nicotin  i-'HM  given,  14mi».,  tetanic 
convulsion,  and  death. 

Experiments  12S,  127,  128. 
( 136)    A  dog,  weighing  2  lbs.  10  oz.,  received  Strychnia  Sulph.  gr.  l-li)2. 
The  Bymploms  were  rigidity  of  the  limbs,  and  slight  increase  of  reflex 
excitability,  lasting  till  the  SSfA  min. 

(127)  The  same  animal,  5  days  aderward,  received  Nicotin  ITt  1-192. 
The  symptoms  (which  lasted  about  20  minutes)  were  slow,  labored  respira- 
tion, staggering  gait,  vomiting,  salivation,  contracted  pupil. 

(128)  The  same  animal,  atWr  7  days,  received  the  two  drugs  together, 
in  the  doses  detailed  above.  The  symptoms  were  slow,  labored  respira- 
tion, great  weakness,  staggering  walk,  vomiting,  salivation,  contraction  of 
pnpil ;  several  slight  convulsions  between  the  13th  and  I8tb  min*.  20 
min.,  recovery. 

Experiments  139,  130,  131. 

<]29)  A  dog,  weighing  7  lbs.,  received  Strychnia  Sulpli.  gr.  1-48.  It 
was  followed  by  stiffness  and  increased  reflex  excitability.  When  irriialed, 
feeble  convulsionB  occurred. 

(130)  The  same  animal,  after  5  days,  received  Nicotin  1Ttl  200.  3 
min.,  respiration  very  difllrult ;  gait  staggering,  7  min.,  purging  and 
vomiting. 

(181)  The  same  animal,  7  days  atlerwards,  received  the  doses,  detailed 
in  Experiments  12B  and  130,  combined.  3  min.,  difficult  respiration,  and 
Bta^ering  gall.  9  min.,  vomiting;  great  rigidity.  13  to 20  mi'n.,  irregu- 
lar convulsions  occurred  spontaneously  ;  gradual  recover^'. 

EXPEKIMENTH  l.Ti,  IS-'J,  |:M. 

(182)  A  dog,  weighing  5  lbs.  10  o?..,  received  Btrychnin  Sulph.  gr.  1-OS, 
15  min.,  decid'-d  stlSnese  and  difficulty  in  walking:  somewhat  labored 
reepimtion.    2Bium,,  recovering. 

(133)  The  same  animal,  6  days  aflerwards,  received  Nicotin  1ttl-200, 
with  the  same  effect  as  in  Experiment  130. 

(134)  The  same  animal,  7  <luys  allerwards,  received  the  two  poisons 
combined  in  the  doses  detailed  above.  Ij  min.,  diflicult  respiration.  7 
min.,  stiffness.  8  min.,  vomiting;  convulsive  movements.  13  and  10 
min.,  irregular  convulsions.     32  min.,  recovering. 

PSOO.  AHBR.  PHIIXIB.  aoo.  XVI.  99. 3v 
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GXPKIIIHENTS  ISS,  186,  1ST. 

(185)  A  dog,  weighing  2J  lbs.,  received  Btrjclinia  Snlph,  gr.  1-180, 
with  the  effects  montioned  io  Experiment  ISO. 

(186)  The  same  dog,  6  days  afterwards,  received  Nicotin  UlllSa,  wiih 
tba  effects  described  in  Experiment  127. 

(187)  The  same  animal,  2  weeks  afterwards,  weighing  then  4}  lbs.,  (v- 
ceived  the  two  poisons  combined.  In  the  doses  mentioned  in  the  two  pre. 
ceding  expcrimeata.  1  min.,  panting  respiration.  4  tain,,  lay  quietly,  as  if 
exhausted.  12  nun.,  vomiting.  29  min.,  decided  rigidity.  He  stood 
with  his  head  in  a  corner,  luinniDg.  Though  the  animal  liad  much  In- 
creased in  weight,  the  symptoms  were  more  marlwd  ttum  in  the  controlling 
experiments, 

EXPEKIMBNTS  138,  139,  140. 
|i:%)  A  dog.  weighing  II  lbs.,  received  Strychnia  Sulph.  gr.  t-48.  with 

(139)  The  same  animal,  after  0  dnya,  received  Nicolin  tlt'-^'''  Imin., 
difflcu  It  respiration,     imin.,  staggeiing  gait,     15  min.,  recovering. 

(140)  The  same  animal,  T  days  after,  received  Nicotin  1)Vl-20.  Im- 
mediately, liic  aoimal  became  almost  completely  paralyzed,  and  breathed 
Doiaily  and  laboriously.  1  min.,  8irychDia  Sulph  gr.  1-96  was  injected. 
Clonic  convulsions  set  In  after  a  Tew  seconds,  and  continued  for  t|  minute. 
During  the  convulsion,  a  second  Injection  of  Strychnia  Sulph.  gr.  l.H 
(making  in  all  gr.  1-48)  was  given.  2}  mi'n.,  convulsions  ceased  ;  tem. 
porary  cessation  of  respiration,  which  recommenced  with  a  gasp,  and  for 
5  minutes  was  very  laborious  and  infrequent  {H  to  10  per  minute).  During 
this  time,  the  animal  remained  completely  paralyzed  and  unoonKiouB.  IJ 
min,,  he  staggered  across  the   room;  respiration  improving:  pupil  cod< 

.  tracted,  and  niclitaling  membrane  drawn,  21  min.,  the  animal  now  stood 
in  a  stifi,  uneasy  attitude,  quivering  very  much  when  toucliod,  and  every 
minute  ruunlng  across  the  room,  howling,  slightly  convulsed,  38  min.. 
he  was  lifted  slightly  with  tlic  fool,  and  fell  over  on  hui  ride  in  a  violent 
clonic  convulsion.  After  this,  no  more  convulsions  occurred.  The  animal 
gradually  rccoveriMi. 

Experiment  141.  142,  143. 

(141)  A  dog,  H'cighing  14  lbs.,  received  Slrychuia  t^ulph.  gr.  1-24,  It 
was  followed  by  marked  increase  of  reflex  excitahility.  tasting  TS  min- 
utes.   The  animal  barely  c^cAiicd  a  convulsion. 

(142)  The  same  animal,  one  week  after,  rcciiived  Nicotin  TItl-30,  with 
the  effects  noted  under  Ex[>eriment  130. 

(143)  The  same  animal,  one  week  after,  received  llie  two  poisons  com- 
bined, In  the  doses  just  detailed.  5  min.,  difllcult  respiration,  great  rigid- 
ity, vomiting.  15  min.,  severe  clonic  convulsions  lasting  two  minutes. 
28  to  35  min.,  he  had  numerous  convulsions,  but  none  strong  enough  to 
cause  him  to  fall.  Then  a  i>owcrfu1  tetanic  convulsion  occurred  :  then  the 
same  condition  of  semi -convulsion  was  noted :  and  at  45  min..  another 
letanic  convulsion,  and  death. 
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Rbmabkb. 

Tlie  recorded  cases  of  Strychnia  poisoning  treated  by  Tobacco  are  ex- 
tremely  uD8utielacior<r.  If  they  prove  anything,  ii  is  merely  tbat  Tobacco 
Is  a  powerRil  emetic 

Hitughtoa's  experiments  on  ibis  subject  (reftlly  only  two  in  number) 
were  performed  in  such  an  unscienliflc  manner  as  to  be  utterly  valueless. 

Wormtuy'fl  and  Reese's  ex|>erimenta  would  certainly  seem  conclusive, 
were  il  not  for  the  fact  that  the  drugs  were  administered  by  the  mouth  : 
therefore,  since  vomiting  so  generally  occurred,  we  cannot  feel  certain  that 
the  tobacco  infusion  was  absorbed  wiih  sufflcieat  rapidity,  or  in  suEQclent 
quantity,  to  exert  any  possible  antidotal  power. 

Prom  the  exjieriments  given  in  detail  in  the  preceding  pages,  the  follow- 
ing inferences  may,  I  think,  safely  be  drawn  : 

1.  Strychnia  and  Nicotin  are  In  no  degree  antagonistic  poisons. 

2.  Strychnia  increases  the  convulsive  action,  and  does  not  diminish  the 
motor  paralysis,  of  Nicotin.* 

3.  Micoiin  (even  in  paralyzing  doses)  increases  the  convulsive  action  of 
Slrychnia-t 

4.  Both  poisons  cause  death  by  paralyzing  the  respiratory  apparatus. 
They  may  effect  respiration  in  different  ways,  but  the  result  is  the  same. 

5.  Animals  may  be  killed  by  injecting  together  doses  of  the  two  drugs, 
which,  singly,  are  not  fatal.  J 

There  is  no  reason  to  sup|iose  that  the  above  deductions  are  not  applica- 
ble to  the  human  animal.  The  symptoms  of  poisoning  by  the  two  drugs 
are  identical  in  man  and  the  lower  animals.  As  regards  Strychnia,  this  is 
too  well  known  to  need  further  remark.  In  regard  to  Nicotin,  It  is  only 
necessary  to  refer  the  reader  to  the  recorded  cases  of  poisoning  by  that 
drug.  I 

It  may  not  be  nut  of  place  to  mention  the  fiict  that  ei  perl  mentation  has 
proven  tliat  Nicotin  and  Strychnia  show  a  remarkable  similaHty  in  their 
intimate  action  on  the  nervous  system,  both  being  excitants  of  the  spinal 

■KXi-M.  2i.Z7.ai,  2D..W,  J2.«,M,4.\18,tM.  Ill,  131.  etc. 

-t  Rips.  81, )«.!».  NX.  114, 117, 128, 131,  I4U,  149.  oIc. 

tKxps.lM.  Ill,  130, 11-1,  etc. 

Hll  A  man.  wliobad  swallowed  a  mouthful  of  lobacco.  becumc  auddeiily  and 
completely  jmralyjed;  fontitltiani  net  In  ;  thon  romiUng  and  purging;  niiil  IIP 
flnally  died  orexhauHtloD.    IKdIn.  Medirnl  Journal,  Vol.  1..  p.  «4».> 

seven  orelght  mlnntex.  he  became  pate  and  stupid;  his  Hpeech  whs  tndlNllnrt; 
and  he  c  mplalned  of  pains  In  the  abdomen  and  head.  There  were  coni'iilrive 
trtmoTt,  flrstorthe  arm*,  then  of  the  body,  Tlicae  symptoms  were  followed  by 
extreme  prottration,  awt  tlaw,  lahorlout  breaihing:  then  by  comn.  which  termi- 
nated by  death  eighteen  minutes  nflcr  the  poison  hod  been  Injected.  iTarignoi, 
UazeUe  Med.  dt  Paris.  Nov.  IWO,  p.  78.1.) 

(3)  fllllK  glvea  the  following  Bymptom'  In  a  case  of  polnonlng  by  tobacco.  In 
the  person  of  a  young  woman;  l41ow  respiration,  coma,  opisthotonos,  with 
clonic  convulsions  of  the  cxtremltlen,  dilated  pupils.   (Therap,  and  Mai.  Med., 

(4)  A  man  sat  over  n  chamber-pot  containing  some  tohucco.  on  which  hot 
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oord,  and  paraly zero  of  tho  motor  or  efferent  uerres.*  For  the  explan&Uoa 
of  Ihese  aasertiona,  and  for  many  other  deeply  intereetiog  fitcis  coanected 
with  this  Bubjcct,  the  reader  ib  referred  to  other  sources. 


Oh  (he  Bruin  vf  Ooryplu)rU>u. 

Bt  E.  D.  Cope. 

{Rtad  b«fora  the  American  PhOotophUal  8ofUty,   March  1«,  1877.) 

The  character  of  the  brain  in  Ooryphodon  being  an  important  deeiders- 
tum,  I  endeavored  to  obtain  a  cast  of  the  cranial  caviij  of  a  well  preserred 
skull  of  A  C.  flephaatopun,  from  the  Wasatch  beds  of  New  Mexico. 
The  hard  RandaUine  matrix  which  filled  it,  was  rcmored  with  some  diffi- 
culty ;  tlic  more  as  ita  surfaces  were  indurated  bj  a  cement  containing 
much  iron  oxide.  The  osseous  walla  were  found  in  a  good  stale  of  preser- 
vation. It  was  ascertained  tliat  there  is  a  considerable  foramtn  l/ietrain 
po*teriu',  but  which  is  not  nearly  of  such  proportionate  size  as  that  in  the 
genus  Tapina. 

The  form  of  the  brain-cast  thus  obtained  is  very  remarkable.  Itsdiftin- 
gaishiug peculiarities  are,  (Ij  the  small  sizeof  Ihecerebcllum  i(2)  the  large 
ilEe  of  the  region  of  the  corpora  quadrigemiaa ;  (3)  the  small  size  of  the 
hemispheres ;  and  (4)  the  enormous  size  of  the  olfactory  lobes. 

There  is  in  the  cast  a  strong  constriction  in  front  of  ihe  medulla  obhn- 
gata  on  one  side,  which  does  not  exist  on  the  other  side.  It  is  uncertain 
which  represents  the  true  form,  as  regards  the  lateral  portion,  but  that 
there  was  a  step-like  constriction  across  the  base  of  the  brain  at  this  point, 
there  is  no  doubt.  The  medulla  is  very  stout  and  wider  than  the  hemis- 
pheres 1  it  Is  depressed,  and  a  protuberance  on  the  inferior  part  of  each 
side  lias  Ihe.  appearance  of  the  base  of  Ihe  eigbili  pair  of  nerves.  The 
region  of  the  ceretwllum  is  depressed  and  does  not  present  in  the  cast  a 
distinct  lined  deniarkation  from  the  medulla.  An  indicalion  of  the  vermis 
is  seen  in  a  low  longitudinal  median  protuberance.  Inftont  of  this  a  trans- 
verse shallow  depression  separates  it  from  the  middle  brain. 

The  region  of  the  forporn  quadrigemina  is  the  most  bulky  portion  of  the 

coals  had  been  plHcod.  .\ncr  Hitting  a  few  minutes  he  beosinc  complete  I  j  paru- 
tyied,  and  showed  no  signs  of  life,  except  a  deep  slRh  every  fldecn  or  twenty 
seconds.    (London  Med.  Hat..  Oct-  1S4B,  quoted  by  SUlie.  Op.  Cit.  p.  324.) 

(5)  Taylor  atales  Ibnt  In  a  case  of  suicide  by  nlcotln,  that  the  pcreon  "becnnip 
Insensible  and  powerless  within  a  few  seoonda,  and  died  In  from  three  to  Ave 
mlnuteai  without  convulaloiia." 

A  reference  to  the  experiment  relalfid  In  tho  text.  wIllHhow  the  entire  slml- 
larllyoflheactloimftobacpo  on  man,  u»  lis  action  on  the  lower  animals. 

•H.  C.  Wool's  Therapeutics,  pp.  2«,  310,  341. 
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1HT7.)  t)l7  [Cope. 

bnun.  Superiorly  ii  preseaU  a  large  tntDsverse  tuberoalty,  with  tho  lateral 
portions  well  defined,  but  not  distiDguUhed  fh>m  the  cast  uf  the  hemis- 
pheres on  the  median  liDe.  From  lu  laiero-superlor  proinloencea  it  ex- 
lends  downwards  and  fur^ards  on  each  side,  expanding  laterally  and  nar- 
rowing as  it  approaches  the  inferior  surface.  Each  lateral  portion  ia  sepa- 
rated from  the  hemisphere  byn  deep  Assure,  into  wbich  a  prominent  crest 
uf  the  lateral  cranial  waits  projects.  This  cnxt  commences  above,  nearly 
at  the  plane  of  the  superior  wall,  and  curves  downwards  and  forwards  to 
below  the  middle  of  Ihe  cavity  which  contained  the  hemispheres.  The 
inferior  face  of  tlw  middle  region  of  the  brain  is  ixiunded  laterally  by 
the  projecting  masses  above  described,  posteriorlj  by  the  constriciii'n  in 
front  of  the  niodulla,  and  anteriorly  by  a  slight  contraction  marking  Ihe 
boundary  of  the  hemiBphercs.  Its  anterior  lateral  angles  are  continued 
into  a  fossa  of  the  cranium,  which  I  did  not  clear  of  the  matrix,  but  which 
doubtless  gives  exit  to  the  foramina  ipheaoorbUaU  and  roiundum.  The 
protuberance  which  occupies  Ihii  fossa  here,  includes  the  base  of  the  tri- 
geminus nerve.  A  short  distance  posterior  to  this  position  on  the  inferior, 
side  of  the  lateral  expansion  of  the  middle  brain,  is  the  slight  projection 
wbich  covers  Ihe  cavities  of  the /oraiiun  ovaleAnd  the  foravuntaaeram 
poKteriii),  Between  Ihese  on  the  middle  line.  Is  a  pair  of  longitudinal 
elcvftiions  divided  by  a  median  longitudinal  depression.  Pos  eriorly 
they  rise  front  the  transverse  constriction  of  the  medulla ;  anteriorly 
they  terminate  raihcr  abruptly,  the  one  liatf  at  a  point  anterior  to  the 
other.  This  assymmetry  Is  found  in  the  osseous  basiB  cranii,  aud  is 
not  due  to  accident.  This  median  ridge  is  separated  by  a  wide,  sbailow 
concavity  ttom  the  lateral  border  on  each  side.  A  short  distance  an. 
tcrior  to  the  foramen  iphfrinorbi'fala  is  a  small  fossa  which  I  have  not 
explored,  but  which  la  tlie  opening  of  the  foramen  opCieum.  They  are  of 
small  size,  indicating  a  corresponding  character  for  the  optic  nerve. 

The  cerebral  htmi»phere>  are  relatively  and  absolutely  very  small,  (heir 
median  long  diameter  being  onc-flfteenlh  the  total  length  of  the  skull,  or 
a  little  smaller  than  those  of  the  Uinlatherium  mirabilf,  according  to  the 
figures  and  description  of  Marsh.  They  are  together  about  as  wide  aa  deep 
posteriorly,  but  both  diameters  diminish  rapidly  forwards,  the  vertical  the 
most  rapidly.  The  profile  slopes  downwards  and  forwards  to  the  base  of 
the  broad  olfactory  peduncles.  There  are  no  convolutions  nor  any  decided 
Indication  of  the  Sylvian  fissure.*  but  there  are  surface-caata  of  the  small 
arteries  that  ramified  in  the  dura  mater.  Owing  (o  the  prominence  for- 
wards of  the  inferior  part  of  the  middle  brain,  but  a  small  pari  of  the  in- 
ferior surfoce  of  the  hemisphere  is  visible.  The  olfactory  lobes  are  the 
targestknown  among  Jfantmali4),  and  greatly  exceed  thoeeof  Uinlatherium, 
as  described  by  Marsh,  and  even  those  of  Oxgana.  Their  peduncle  is 
transversely  oval  in  section,  and  is  directed  horizontally  forwards  for  a 

•  Prof,  Manh  (Amer.  Jouro.  Hc\.  Arts,  IBTS,  p.  JS6)  stales  that  both  convolu- 
tions anil  aSylvlan  Assure  are  present  In  UiiUaUierluni.  These  axserttoDH  Are 
iiotJuBtlfled  by  his  azures,  nor  by  Ibe  probably  pi  mllsr  brain  oC  Cbmp/uidiii, 
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diitancu  aboui  half  as  grext  as  the  leagth  of  the  bemlspberee  without  change 
of  form.  The  maas  then  expands  laierally  and  superiorly,  rising  upwards 
on  each  side  of  an  oaseous  septum,  wlilch  does  not  divide  the  olfactoiy 
lobes  to  the  Inferior  face.  They  are  thus  deeply  grooved  above,  and 
floally  become  furcate  near  to  the  extremity.  Posterior  to  this  point  the 
inferior  face  rises,  and  the  apices  project  laterally  and  forwards  frran  the 
superior  part  of  the  lobe.  The  olfactory  1oI>es  consist,  then,  of  a  maBsive 
peduncle  supporting  a  grooved  subcunical  enlargement,  which  is  IriOircate 
at  the  apes.* 

Since  the  internal  walls  of  the  skull  show  the  foramina  for  the  exits  of 
the  cranial  nerves,  we  have  a  Hufflcient  basis  for  the  determination  of  the 
parts  of  the  brain.  In  ibis  attempt  we  are  met  by  the  dtfflculties  which 
are  inherent  in  tlie  use  of  a  cast  to  represent  a  brain.  Although  the  fora- 
mina iphenoorbitale  and  Tolundum  can  be  readily  fixed,  their'  poettioa  is 
such  as  to  give  the  point  of  exit  of  the  nervua  trigeminus  an  unusually  in. 
ferior  position.  This  appears  to  be  the  case  to  a  still  greater  extent  in  the 
Uiniath^um,-^  where  the  lateral  descending  masses  are  at  the  same  time 
not  nearly  so  largely  developed  as  in  Corgphodon.  The  large  inferior  area 
enclosed  between  these  boundaries  Is  then  homologous  with  Ibe  potuBaroti* 
or  that  part  ol  the  encepbalon  which  is  covered  by  it.  Its  appearance  in 
(7in(afA«ri«nt  supports  this  idenlifica^on.  but  its  proportions  and  anterior 
position  in  Coryphodon  depart  more  widely  from  the  usual  form.  The 
two  anterior  submedian  ridges  of  its  surface,  faintly  indicated  in  UinUt- 
thtniin,  may  lie  the  homolugues  of  the  pronounced  median  ribs  in 
Oorpphodon  wbicb  resemble  a  continuation  of  the  anterior  pyramids  of  the 
medulla  oblongata.  As  they  are  not  very  distinctly  marked  in  the  medulla 
of  Coryphodon,  their  identi  Heat  ion  may  be  uncertain,  but  they  look  like 
that  portion  of  the  anterior  pyramids  wbicb  is  continuous  with  the  cruiK 
cerebri,  and  which  are  concealed  in  Mammalia  by  the  pons  varolii.  Their 
prominence  in  Coryphodon  indicates  tliat  the  pons  is  wanting  in  tbis 
genus  as  in  tlie  Btptiiia.  A  shallow  concavity  of  the  sphenoid  bone  be- 
tween the  origins  of  the  trigemini  indicates  the  position  of  a  pituitary  body 
or  hypophysis. 

In  proflle  the  brain  closely  resembles  in  form  that  of  a  lizard,  ».  g.,  an 
Anuria,  eiceptjng  that  in  the  latter  the  cerebellum  is  more  elevated. 
The  extension  downwards  and  forwards  of  the  middle  brain  with  its  pro- 
jection below  the  hemispheres  is  common  to  txith,  but  the  inferior  portions 
at  least,  do  not  appear  to  t>e  homologous  in  the  two.  In  the  Coryp/u>don. 
the  lateral  projections  correspond  with  the  eiita  of  the  trigeminus  from  the 
skull  1  in  the  Amiea  this  part  terminates  in  the  optic  tracts.  The  superior 
portions  of  the  middle  brain  correspond  in  appearance  and  relative  sise 
with  that  of  the  Araiva,   but  a  clear  difficulty  in  identifying  them  in  the 

■'Measurements  ot  this  brain  are  given  In  tbe  article  on  OOryphodon  elephan- 
liitHU,  la  my  rorthooming  report  on  tlievertebratePaleontology  o/New  Mexico, 
Vol.  IV,  Of  the  report  of  Lieut.  G.  M.  Wbeeler. 

t  Hee  AmeT.  Joum.  Scl.  Aria,  18T6,  pt.  Iv,  p.,l«e. 
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iwo  types,  Ib  derived  fh>m  Ihe  difference  ia  tbeir  iaferior  cunnectioDS.  One 
result  of  iLe  eiamlDation  Is  assured,  vtz. :  Uiat  this  region  is  no  part  of  the 
cerebral  hemiaphttres,  and  that  it  ia  entirely  tmcovered  by  them.  As  it  is 
not  the  cerebellum,  it  Btaods  io  the  poaitioo  of  the  corpora  quodrigemina, 
or  pertkape  the  posterior  pair  more  especially.  As  the  homologies  of  this 
region  in  the  vertebrate  brain  are  not  yet  determined,  further  attempts  to 
identify  this  part  of  it  in  the  Amblypoda  must  be  poatpoucd  for  the  pres- 
ent. The  structure  is  in  any  event  entirely  different  ^m  tliut  seen  in  any 
recent  Mammnlia,  or  Id  any  Mammal  of  a  period  more  modem  than  the 
Eocene  period,  and  one  that  not  only  entitles  these  animals  to  a  poei- 
tion  in  a  peculiar  order,  but  also  in  a  special  division  of  the  doss, 
even  more  distinct  than  tliose  based  by  Prof.  Owen  oa  the  modiUcationa  of 
the  structure  of  the  brain.  Tlie  homologies  of  the  olfactory  lobes  are  sim- 
ple, but  tbeir  extent  and  form  resembles  nothing  known  among  mam- 
mals, even  far  exceeding  in  uze  those  of  Uintatharium.  On  the  other 
hand,  they  resemble  those  of  reptiles,  eepecially  of  the  lizards,  but  are 
less  deeply  bifurcate  anteriorly  than  in  them.  In  the  Corgphodon  «{«- 
phar»l4>ptu  they  equal  in  length  the  middle  brain  and, hemispheres  to- 
gether, and  their  bulb  equals  the  hemispheres  in  transverse  and  vertical 
diameter. 

The  nearest  approach  to  the  furm  of  the  brain  in  the  Amdlf/poda,  is 
seen  in  that  of  the  Aroloeson  primaeut,  a  Creodont  which  represented 
the  Camieorit  in  the  some  lower  Eocene  fauna,  and  was  actually  asso- 
ciated with  Coryphodon  in  France.  This  brain  is  described  and  figured 
by  Prof,  Gervais,  Nouv.  Arctiivea  du  Museum,  vi.,  1870.  p.  150,  PI., 6  f. 
4,  who  notices  the  remerkabte  eipoeure  of  Uie  middle  brain  or  corpora 
quodrigemina.  Among  Mammaiia  of  later  ages  some  of  the  extinct 
South  American  Edentata,  present  the  greatest  rescniblances,  although 
slight  ones.  Among  these  may  be  noticed  tlie  small  and  transverse  cere- 
bellum, and  especially  the  lateral  expansion  of  ttic  region  anterior  to  It, 
To  what  portion  of  the  brain  this  expansion  belongs,  is  not  known,  but 
it  is  not  unlike  the  lateral  mass  in  Coryphadon,  as,  e.  g.,  in  the  Eviatu* 
tegvini,*  QwvMM.  There  is.  however,  nothing  exposed  on  the  superior 
surface  in  the  Edentata  which  ap|>cars  to  be  the  middle  brain  ;  hence  the 
difference  [h>mthe  brain  of  the  Amblj/poda  is  very  considerable. 

In  reviewing  the  evidence  brought  together  up  (o  the  present  time,  the 
writer  is  of  the  opinion  that  tlie  type  of  brain  shown  to  exist  in  the  Atn- 
bljfpoda,  Aod  Creodonta,  is  OB  AUtinct  fmm  those  characterizing  the  pri- 
mary divisions  of  the  Mammalia,  as  they  are  from  each  other ;  and  that 
it  necessitates  the  establishment  of  a  special  subclass  for  their  recep- 
lioD  of  at  least  equal  rank  with  the  groups  OyrenrtphaUi,  LUxtneaphala 
and  Lgtnetphata.  This  may  be  called  Prottncephala,  with  the  following 
definition :  Cerebral  hemispheres  smooth,  small,  leaving  not  only  the 
cerebellum  but  the  middle  hraln  exposed  behind,  and  contracting  Into  the 
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Teiylargeoiraclory  lobes  in  front.  Cerebellum  very  snull  and  flat;  middle 
brain  \aige.    Tbie  cliaracter  is  BiistMned  by  that  of  the  anbte  joint,  which, 

existing  in  two  bucU  distinct  divisions  as  the  Amblffpoda-ani  Cftodanta, 
maj  be  round  to  characterise  the  entire  sub-class,  but  this  ia  not  yet  cer- 
tain; it  IB  as  follows:  Tibio-astragalar  articulation  flat, -aod  without 
groove  or  segment  of  pulley. 

This  sub  class  stands  below  tbe  Lytjiefpkala  in  itfi  position,  approximat- 
ing the  reptiles  In  Ihe  points  above  mentioned,  more  nearly  than  tbe  latter 
do.  It  includes  two  orders,  one  ungulate,  the  Amblj/poda,  tbe  other 
unguiculsle,  tbe  Bu>iolh«ria.*  To  tbe  former  belong  the  sub-orders 
Patitodonla  and  Dinocerata  ;  to  the  latter  the  Creodonta  and  probably  the 
TiilodonUi  and  Ttmiodonta.  Whether  the  Metodonla  belong  to  it  is  not 
certainly  ascertained,  while  the  Inatctimra  do  not  belong  to  it,  as  they  %n 
rightly  placed  in  the  sub  class  LUteneephala. 

Lartut  tta.  pointed  out  the  fact  of  the  successive  increase  in  the  aisc  of 
the  brain  of  the  Mammalia  with  the  advance  of  Oeolt^c  time ;  and 
Marsh  has  slated  that  Ibis  increase  is  to  be  observed  principally  in  the  rel- 
ative size  of  the  cerebral  bemispberes.  I  would  correct  the  latter  state- 
ment BO  br  as  to  add,  that  [he  increase  of  size  is  to  be  seen  in  the 
cerebellum  as  much  as  in  the  hemisphere.  It  is  also  evident  that 
the  relative  decrease  is  in  the  middle-brain  and  olfactory  lobes. 


Explanation  of  PlaU*. 

PI.  I.  Cast  of  brain  cavity  of  Coryphoiion  ekphnntoput,  two-ihirds  the 
natural  size.  The  right  bulbus  of  the  olfactory  lobe  is  probably  too  lai^ 
above,  owing  to  the  wantof  preservation  ofthe  superior  wall  of  the  cavity. 

Fig.  1.  Superior  view ;  fig.  3,  the  left  side  ;  t-  base  of  the  trigeminus 
nerve. 

PI.  II.  The  same.  Fig.  1,  from  below- ;  tig.  2,  posterior ;  fig.  It,  anterior 
views,  t.  Imse  of  the  trigeminus  nerve :  md,  base  of  the  mandibular 
branch  of  the  trigeminus  ;  p,  nba  continuous  with  anterior  pyramids. 
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Contribution  to  Palaontology  from  the  ifua«uffl  af  tht  StfonA  Oiologieal 
Saney  of  Ptnmj/hania. 

By  Chakles  E.  Rali» 

(.Read  befort  M«  AiMricm  Pkilctophieal  Sofitty  April  6,  1877.) 

Gencs  EtmypTEHUs, 

BurypUnu ;  Dekaj,  Annala  of  the  Lyceum  of  N&tunil  Hieloiy  of  New 

York,  182S,  Vol.  I,  p.  375. 

The  geological  horizon  of  Eurypterua  hoe  heretofore  been  confined  to 
the  W»ler-lime  group,  in  the  United  Btatea,  although  the  genus  bu  been 
recently  diacovered  in  tlie  English  coal  measnres. 

The  portion  of  the  Water-lime  group  is  between  the  Onondagft  B«lt 
group  and  the  Lower  Helderberg  group,  therefore  Upper  Silurian. 

The  Water-lime  group  in  PenDsylvaniK  Is  lithologically  well  defined, 
but  hM  not  yet,  to  my  knowledge,  famished  a  single  specimen  of  Crus- 
tacea. Id  New  York  the  group  is  characterized  by  the  crustaceans 
Euryptems,  Pierigotua  and  Ceratiocaris.* 

Beknician. 
EurypteruB  Pennsjivanicus  (provisional,  n.  sp.) 

In  the  collection  of  1874,  made  under  tlie  direction  of  Mr.  J.  P.  Carl!, 
in  Venango  County,  Pa.,  a  perfect  but  indistinct  carapace  of  an  Euryptems 
was  found  by  liia  assistant  Mr.  Hstcii. 

The  specimen  agrees  in  general  with  Euryptems  remipes  of  the  Water- 
lime. 

Position  and  locality,  in  sandy  shale  overlying  a  sandstone,  which  is 
equivalent  to  the  Qarland  Conglomerate,  at  Booker  Farm,  Venango  Co. 
Pa- 

The  horizon  is  in  the  transition  series  between  the  base  of  the  Carbon- 
iferotu  and  the  top  of  the  Detionian. 

CARBOKirSRODS. 

OBNua  ErKTPTKHtre. 

Sub-genuB  Dolichoptems- 

Dolichoplems  Mansfletdt.  (n.  sp.) 

Carapace  semioral,  wider  ilian  long,  indented  line  visible  along  the 


ir  margin,  lateral  margins  nearly  straight  for  one-fourth  the  length, 
then  evenly  rounded  ;  eyes  prominent,  kidney-fonn,  wtualed  a  little  for- 
ward of  the  centre  of  the  carapace  and  about  midway  between  a  medial 
line  and  the  lateral  marina. 

Body  convex,  the  middle  of  the  thorax  slightly, wider  than  the  carapace, 
length  of  the  joints  increasing  towards  the  terminal  spine-like  prolongation. 
•  See  N.  Y.  Palreontolog;.  Vol.  111. 

PROC.  AMEK-  PBtlXW.  SOC.  XTT.  W.  3Z 


,,  Google 


Klrkwood.]  622  [April  «■ 

Entire  surface  i^vered  by  small,  triangular,  imbricating  scales,  decreaa- 
ing  in  size  towards  the  luleral  margins  ;  along  the  anterior  portion  of  the 
car&pace  the  scales  are  not  visible.  The  palelti  (one  of  whicb  is  pre- 
served) long  and  narrow,  being  nearly  twice  as  long  as  wide,  sod  has  tho 
characteristic  serrated  margin,  which  is  tlic  principal  diatingutsbing 
feature  in  the  sub-genus.  Length  of  specimen,  without  terminal  joint, 
two  and  three -fourths  inches ;  greatest  breadth  seven-eighths  of  an  incb- 

Posilion  and  locality.  Found  in  the  shale  Immediately  below  the  Dar- 
lington cannel  coal,  near  Cannelti>D,  Darlington  Township,  Beaver  Co. 
Pennsylvania.    Horizon,  Alleghnny  River  Series. 

We  are  indebted  to  Mr.  S.  F.  Hnnslluld,  of  Cnnnellon,  for  this  beautiful 
specimen,  and  after  whom  we  deem  it  proper  to  name  the  species. 


On  iht  Rehititt  Ayu  of  tht  Sun  and  certain  of  the  Find  Start. 
By  Profebbor  Daniel  Kirkwood,  of  Indiana  Unitersitv. 
{Bead  before  tht  Amerkan  PhiloioplUeai  Society,  April  6,  1877. ) 

The  doctrine  that  the  light  and  heat  of  the  sun  are  produced  by  the  chem- 
ical combination  of  its  elements  was  very  generally  accepted  till  about  the 
middle  of  the  nineteenth  century.  It  has,  howeircr,  been  completely  dia- 
proved  by  the  labors  01"  Dr.  Mayer  and  Sir  William  Thomson.  The  quan- 
tity uf  heat  radiated  by  the  sun  In  a  given  unit  of  time  has  been  determined 
with  approximate  accuracy.  The  amount  produced  by  the  combustion  of 
a  given  quantity  of  coal  is  also  known.  From  Ih&je  data  it  is  easily  shnwn 
that  if  the  suu  were  a  solid  globe  of  coal,  and  a  sufflcient  supply  of  o.\ygen 
were  furnished  to  support  its  combustion,  the  amount  of  heat  resulting 
from  its  consumption  would  be  less  than  that  actually  emitted  wilhin  hie 
toric  times.  "  Take  (in  mass  equal  to  the  sun's  mass)  the  most  energetic 
chemicals  known  to  us,  and  in  the  proper  proportion  tor  giving  the  great- 
est amount  of  heat  by  actual  chemical  combination  ;  and,  so  far  as  we  yet 
know  their  properties,  we  cannot  see  the  means  of  supplying  the  sun's 
present  waste  for  even  5,000  years."*  The  chemical  theory  is  accordingly 
given  up  as  wholly  untenable. 

What  then  is  the  source  of  solar  energy  t  To  this  interesting  question, 
in  the  present  state  of  our  knowledge,  but  one  reply  is  possible.  The  great 
law  of  the  conservation  of  force— one  of  the  most  important  discoveries  in 
the  history  of  physical  science — points  at  once  to  a  cause  which  is  adequate 
both  in  mode  and  measure.  Motion  may  be  transformed  into  heat,  and 
nice  tieria.  The  heat  produced  by  the  fall  of  a  given  quantity  of  matter 
u[>on  the  sun  from  the  outer  limits  of  the  solar  system  would  be  7,000  times 
greater  than  that  resulting  from  the  combustion  of  its  own  weight  of  coal. 
In  the  mechanical  theory  of  solar  energy,  as  advocated  by  Helmholtz  and 

•  Tints  Recent  Advuncos  In  Fliyftoal  Sitence,  :nd  Ed.  r- 163. 
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DOW  geDerally  accepted,  the  sun's  beat  is  produced  by  the  fnlling  together 
or  condensation  of  the  matter  of  which  its  mass  is  composed.  Bat  the  rate 
of  solar  radiation  and  also  the  mechanical  ixiuivalent  of  heat  are  known. 
With  these  as  data  it  may  lie  easily  cakulatt'd  tliat  a  contraction  of  ihe 
son's  radius  amounting  lo  one  mile  in  40  years  would  be  Bufflcient  to  keep 
up  the  present  supply  of  heat.  At  fonner  epochs,  when  [he  volume  was 
greater  and  the  density  less,  a  more  rapid  contraction  was  necessary  to 
keep  up  the  supply.  If  the  sun,  or  rather  the  solar  ayslem  originally 
existed  as  a  nebulous  mass,  with  a  radius  equal  to  half  the  distance  of  the 
nearest  fixed  stars,  the  total  amount  of  heat  genurated  by  contracting  to  Its 
present  dimensions  would  hare  kept  up  a  supply,  equal  to  that  now  dis- 
pensed, for  about  20  millions  of  years.  This  period,  it  will  be  observed, 
includes  tbc  entire  physical  history  of  the  solar  system,  fromNeptunedown 
to  Mercury.  It  must  be  liable  however,  to  considerable  uncertainty,  as  it 
assumes  tbe  radiation  of  beat  to  hare  been  uniform. 

Before  attempting  a  comparison  between  the  ages  of  the  sun  and  certain 
of  the  fixed  stars  It  should  be  premised  tbat  fVom  the  epoch  of  incipienl 
solid itlcat ion.  or  rather  of  incipient  transition  Ihim  tbe  gaseous  to  tbe  liquid 
form,  tbe  quantity  of  motion  in  tbe  contracting  mass,  and  consequently  tbe 
amouat  of  radiant  heat,  must  gradually  diminish.  Many  of  the  nebuts 
and  some  of  the  fixed  siara  bare  not  reached  this  epoch  ;  while  the  sua,  61 
Cygni,  and  the  companion  of  SIrlus,  as  will  be  shown  hereafter,  have 
probably  passed  It.    Our  flrat  compariaon  will  be  that  of 

The  Sub  abd  Alpha  Centadri. 

The  larger  component  of  the  double  star  Alpha  Centauri  is  of  the  first 
magnitude ;  tbe  souiller  one,  of  the  second.  The  color  of  both  has  been 
deocribed  as  dark  orange.  According  to  Hind,*  the  system  completes  a 
revolution  about  Its  centre  of  gravity  iu  8.1  years  ;  the  mean  distance  between 
tbe  coDiponenta  being  23.49  times  tbe  radius  of  theearth'sorbit — somewhat 
greater  than  the  distance  of  Uranus  from  tbe  sun. 

Of  all  tbe  flxed  stars  whose  distances  have  been  measured,  Alpha  Centaur! 
is  tbe  nearest  to  us.  Its  annual  parallax  ia  ^Vi^,  tlis  of  a  second,  which 
corresponds  to  a  distance  7336  times  that  of  Neplune  fh>m  the  sun  : 
— eo  completely  isolated  in  space  is  our  planetary  system. 

The  apparent  magnitude  of  Alpha  Oenlaurl  Is  greater  than  that  of  any 
star  in  tbe  Northern  Hemisphere  ;  and  of  those  South  of  the  equator  but 
visible  In  our  latitude,  Sirius  alone  surpasses  it  in  splendor.  lis  masB  is 
nearly  tbe  same  with  that  of  the  sun  ;t  while  the  intrinsic  light  and  heat  of 
the  system  are  nearly  three  times  greater.  It  may  be  inferred  Ihtm  these 
facts  tbat  the  sun  has  probably  passed  tbe  epoch  of  greatest  heat,  and  that 
it  is  fiirther  advanced  in  its  physical  history,  or,  in  other  words,  is  an  older 
star,  than  Alpha  Centauri. 


's  recent  value  Is  aretUer  tban  the  sun's 
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61  Cyohi. 

The  &naua1  pareU&i  of  61  Cygai  is  ^g  ths  of  a.  second,  whicb  cor- 
responds to  a  dUlaace  448,000  times  that  of  Ibe  earth  from  the  aim.  The 
magDitudes  of  the  componeala  are  5^  and  6 ;  their  distance  from  each  other 
is  45  times  the  radius  of  the  earth's  orbit ;  their  period,  about  500  yeftrs  ^ 
and  the  sum  of  their  masses,  rather  more  than  one  third  of  the  son's 
mass.    They  have  the  same  color — a  golden  yellow. 

The  mass  of  the  larger  component  of  61  Cygni  may  be  taken  at  one  fifth 
of  the  sun's  mass.  According  to  the  estimate  of  Sir  William  Heischet  the 
lightofanaTerogestarof  the  first  magnitude  is  50  times  that  of  a  star  of 
the  fifth,  or  about  TS  Umes  that  of  the  larger  component  of  61  Cygnl.  The 
intrinsic  light  of  the  principal  member  of  Alpha  Centauri  being  twice 
that  of  the  sun  and  75  times  that  of  A,  61  Cygni,  we  obt^n  the  following 
relations : 

Sun.         A.  fl[  Cnnl. 

Sur&ce,  (densities  equal!) 3  1 

Haas 5  1 

Intrinsic  light OJ  I. 

These  numbers  seem  to  indicate  that  61  Cygnl  is  fkrther  adraoced  than 
the  sun  in  its  physical  histoiy. 

Snuns. 

' '  It  has  been  long  acknowledged, '  'says  Hnmboldt, ' '  that  of  all  the  bright- 
est luminous  fixed  slan  of  heaven.  Sirius  takes  the  first  and  most  important 
place,  no  less  in  a  chronological  point  of  view,  than  through  its  historical 
association  with  the  earliest  development  of  human  dviUzatlon  in  the  val- 
ley of  the  Nile."  The  recent  discovery  of  its  binary  character,  together 
with  the  determination  of  its  parallax,  mass,  motion,  and  constituent  ele' 
menle,  have  greatly  enhanced  the  interest  with  which  this  star  is  regarded 
by  the  sdentlfic public.  From  the  meridian  altitndesofKrius.  as  observed 
by  Sir  Thomas  Maclear,  at  the  Cape  of  Good  Hope  daring  the  years  1638 
and  1837,  Dr.  Gylden,  of  Pulkowa,  has  found  its  annual  parallax  lobej^^ 
ths  of  a  second,  which  corresponds  to  a  distance  1,068,700  times  that 
of  the  sun  fhim  the  earth.  The  light  of  this  star  is  therefore  16  years  in 
reaching  us. 

The  orbit  of  this  binary  system  has  been  computed  by  Dr.  Auwers,  who 
finds  the  period  of  revolution  to  be  4B  years  and  146  days  ;  the  semi-aiia 
major,  37  times  the  distance  of  the  earth  from  the  aun;  and  the  eccenirid^, 
0.6148, — somewhat  greater  than  that  of  Fays's  comet.  The  mass  of  the 
companion  is  half  that  of  the  principal  Btar  ;  or  more  accurately,  the  mass 
of  Sirius  it  18.76,  and  that  of  the  teleacopic  star,  6.71,  the  mass  of  the  sun 
being  unity.  According  to  the  photometrical  experiments  of  Sir  John 
Herschel,  the  light  received  ftxim  Sirius  exceeds  that  of  Alpha  Centauri  in 
the  ratio  of  35  to  6.  Comparing,  therefore,  the  distances  of  the  two  stars, 
we  find  the  intrinsic  light  of  Sirius  to  be  93  times  that  of  Alpha  Centauri, 
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or  879  times  that  of  the  sim.    The  relatiTe  quaotit;  of  beat  emitted  by  the 
different  bodies  may  be  aaeumed  to  have  the  same  ratio. 

But  wtkile  the  mass  and  dlstnnce  of  Birius  have  been  ascertained  wilhin 
moderate  limits  of  error,  the  degree  of  its  condensation,  aa  compared  with 
that  of  the  bud,  is  still  tindctermined.  On  the  hypothesis  of  equal  density 
Uie  light  emitted  trota  the  sun  wonid  be  but  ^  th  part  of  thnt  radi- 
»led  from  an  equal  portion  of  the  star's  sarface.  But,  if  equal  areas  of 
the  two  bodies  afford  equalquontiiiesoflight,  tlien  the  volume  of  Sirius  is 
4061  times  tluit  of  the  ami,  and  the  mean  density  of  the  latter  is  333  times 
that  of  the  former.  It  seems  prolisble,  therefore,  that  the  principal  com- 
ponent has  still  chiedy,  if  not  entirely,  a  gaseous  oonstitutioD. 

As  the  light  of  Sirius,  according  to  Sir  John  Herschel,  is  334  times  that 
of  on  average  star  of  the  sixth  magnitude,  and  as  the  satellite  discovered  by 
Clarke  is  of  the  ninth  or  tenth  magnitude,  the  light  of  the  latter  most  be 
much  leas  than  one  thousandth  part  of  that  received  from  the  principal  star. 
But  according  (o  Auwers  the  mass  of  the  less  component  is  eqnal  to  half 
that  of  the  greater.  Is  it  possible  to  explain  these  remarkable  Gicts  on  the 
theory  tiiat  the  two  bodies  had  a  simultaneous  origin  in  the  same  nebula, 
or  has  their  present  proximity  resulted  from  the  proper  motions  of  two  orig- 
inally independent  stars? 

The  conclusions  apparently  sustained  by  the  facts  here  considered  may  be 
•ummarized  aa  follows : 

(1.)  The  hisioryof  the  solar  system  is  comprised  within  twenty  or  thirty  ■ 
millions  of  years. 

(3.)  From  the  fact  of  the  larger  component  of  Alpha  Centauri  radiates 
twice  OS  much  light  as  the  sun  while  the  moss  of  the  former  is  Uu  than 
that  of  the  latter,  we  infer  the  probability  that  our  solar  system  is  the  more 
advanced  in  its  physical  history. 

(3.)  01  Cygui  seems  to  have  reached  a  greater  degree  of  condensation 
than  the  sun,  since,  on  the  hypothesis  of  equal  density,  the  surfkce  of  the 
larger  member  is  one  third  that  of  the  sun,  while  the  intrinsic  light  is  less 
than  one  ninth. 

(4.)  The  companion  of  Sirius  appears  to  have  reached  a  stage  of  greater 
maturity  than  the  bud,  while  the  contrary  seems  to  be  true  in  regard  to  thfl 
principal  star. 

BLOOMiNaTON,  Indiana,  March  26,  1877. 
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THE    TIMUCUA    LANGUAGE. 

Bt  Albert  8.  O^TScnitT. 

ilUad  be/or*  tht  American  FhiloiopMeal  Soeiety.  April  B,  1877.) 

The  science  of  linguisUcs,  glottice,  or  as  it  was  at  first  called,  of  (»m[isr- 
ative  philology,  is  of  veiy  recent  date.  Claa^cal  antiquity  ignored  it  and 
it  became  a  science  only  through  the  Introduction  of  Sanscrit  into  the  cir- 
cle of  those  time-honored  languages,  of  which  the  study  was  considered  of 
importHnce.  Modern  geography,  litstory,  archtoologj  and  ethnology  then 
availod  themselves  conscientiously  and  with  signal  success  of  this  new 
holp.  One  of  the  greatest  triumphs  obtained  by  linguistics  is  the  diadosurc 
of  the  primordial  social  slate  of  the  Semitic  race  and  of  our  remotest  Indo- 
European  ancestors.  Undoubtedly  the  antiquity  of  the  two  American  ooo- 
tinents  could  be  disclosed  by  zealous  scientists  in  the  same  manner,  that  ig. 
by  coraparetiTe  researches  on  their  languages,  If  reliable  material  is  pre- 
Tiously  collected  to  a  sufficient  amount,  so  that  the  linguist  can  light  his 
torch  and  proceed  smoothly  along  the  ethnological  pathway  of  inquiry. 

To  similar  researches  I  intend  to  furnish  a  small  contribution  by  pub- 
lishing some  notices  on  the  Timucua  language,  which  is  perhaps  that  idiwo 
spoken  within  the  present  boundary  of  the  Union  in  which  the  oldest 
writings  of  some  extent  have  been  published.  As  a  nation,  the  Floridian 
Timucuas  are  now  extinct,  but  Iheir  idiom  Is  preserved  in  a  shape  which 
promises  the  possibility  of  its  total  restoration. 

Historical  and  Etbnolooical  Rbuarkh. 

At  the  time  of  its  discovery  the  Floridian  peninsula  was  inhabited  by 
four  principal  and  a  number  of  minor  nations,  engaged  in  continual  war- 
fare among  themselves.  The  Apalachcs  dwelt  trtjia  Ihe  Suwannee  River 
down  to  Tampa  Bay  ;  the  southwestern  coast  was  held  by  the  ferocious 
Colueas,  the  southeastern  parts  and  the  Bahama  Islands  by  the  Tegeslos, 
while  nations  speaking  Timucua  dialecla  extended  from  the  neighborhood 
of  Cape  Canaveral  to  the  month  of  St.  Jolin'a  River  and  occupied  many 
regiooa  of  the  Interior. 

To  avoid  errors  we  must  rarefully  distinguish  between  the  three  areas  of 
territory  to  which  the  name  Timucua  is  at  present  applied. 

Firtt,  we  have  the  area  of  the  origins]  Timucua  trilie  and  of  ita  dialect, 
around  San  Augustine,  It  is  called  by  the  early  writers  "Provincla  timu- 
quana." 

Serondlg,  we  have  the  area  of  a  commonwealih  of  vassal  chiefs  central- 
ized under  one  monarch,  of  which  the  above  Timucua  tribe  formed  a  [»r- 
lion,  and  was  probably  its  most  powcrflil  part.  For  want  of  another  his- 
torical or  more  comprehensive  name  this  oligarchic  commonwealth  or 
monarchy  was  called  by  the  same  name  of  Timucua. 

Thirdly,  we  have  the  area  of  the  language  tiaek,  to  which  the  dialect  of 
the  Timucua  tribe  belonged.    This  area  has  probably  exiended  far  beyond 
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the  limits  nf  the  Timucua  monarcliy.  but  at  tbe  present  time  it  is  not  pos- 
sible to  state  its  domain  even  b;  a  rough  approximation. 

The  name  is  written  by  the  Spanish  chroniclers  Timagoa,  Timuca,  Ti- 
mucua,  Timuaca;  by  Frcncli  authors  Tblmagona;  by  the  English  Tomoco, 
Atimuca,  and  contains  the  word  aCim-igun,  which  occurs  In  Parcja's  lioolts, 
f.  i.  in  the  Confeasionario,  on  page  205,  meaning  lord,  ruler. 

la  the  sixleenth  century  the  native  iwpulalion  of  northeastern  Florida 
was  governed  by  small  chiefs,  each  of  them  ruling  with  absolute  power 
over  one  or  a  few  acttlemcnls  laid  out  in  the  sliape  of  corrals.  These  dim- 
inutive princes  (or  olata,  halata)  depended  from  a  monarch  in  Hie  same 
manner  as  the  vassals  of  mediceval  times  depended  of  tlieirsuzerain  or  liege 
lord.  To  judge  from  the  numerous  rcvolls  against  their  supremacy,  tlie 
rule  of  the  Timucua  suzerain  must  have  been  rather  despotic  and  arbi- 
irary.  His  title  was  Paracussl,  and,  when  spoken  of  in  liis  quality  as  war- 
chief,  Urriparacussi,  ur«  or  iri  meaniug  war.  His  residence  on  Lake 
George  seems  h>  have  been  stationary  ;  the  name  given  fur  it  by  the 
chroniclers,  Utinfi  or  Ulinama.  simply  nie^ns  "my  country,*'  and  when 
used  for  the  King  himaetf  it  is  abbreviated  from  Pararuiii  Ulinri. 

We  are  informed  by  Barcia  [Entayo,  page  46)  that  at  the  time  of  R^n£ 
IjaudonniSre'B  expedition,  in  15G4,  forty  vassal-chiefs  otieyed  the  conunands 
of  this  ruler.  The  tribe  or  province  of  tiie  Timagoa  waa  then  governed 
by  the  Cacique  Mollave,  and  the  natives  represented  his  territory  to  be  rich 
In  precious  metals,  Mollave  was  the  vassal  of  a  mighty  king,  of  whose 
real  name  we  are  not  apprized,  though  his  title  is  given  as  Olata  Otina,  in 
Spanish  "8ofior  de  mucbos  Seiiorca."  This  monarch  wielded  his  sceptre 
over  forty  sub-chiefs,  and  the  names  of  the  most  powerful  of  them  are 
given  as  Chadeca.  Chililo,  Echonobio,  Enacapen,  Ualanio,  Anachatagua, 
Uvitaque,  Aequeya,  Mocogo.  A  chief  named  Pntano-u  was  then  rebelling 
against  the  Olata  Otina,  who  was  himself  warring  against  anolhur  mon- 
arch. Soturiba,  tlic  commander  of  thirty  caciques  or  sub-chiefs,  and  was 
forced  by  him  to  a  disastrous  and  sudden  retreat. 

The  following  local  names  were  collected  from  various  sources  and 
though  I  cannot  vouch  for  the  correctness  of  their  orthography,  t  believe 
all  of  them  contain  words  from  the  Timucua  language :  lUira,  Potano, 
Cholupaha.  Caliqutn,  Napetuea,  H'lpal'iya,  AxilU  (.Amile),  SnlamatoU, 
Ajohic",  Tiirahiea,  Alarhwi  (iaeAun)  ;  and  two  river  names:  Aguila 
(reed,  vine),  ^Z"""  ^'*'''<*  *'"''''<'o  (river  of  small  acorns).  Father  Fr.  Par- 
eja  quotes  the  provinces  of  Mocama,  Itaji,  Timucua,  Potanc  and  the 
"  FreKh-water-DUtriet."  The  westernmost  town  of  the  Timucua  on  the 
border  of  the  Apalache  country  is  given  as  A*V>e,  the  easternmost  of  the 
Apalnches  being  Ibitachueo. 

While  it  is  difflcult  or  impossible  for  topographers  of  our  time  to  locale 
on  our  present  maps  most  of  the  Floridian  places  mentioned  in  the  sii- 
leenth  and  seventeenth  centuries,  it  is  on  the  other  side  apparent  that  many 
local  names  surviving  at  the  present  time  are  of  Indian  origin,  and  that 
after  obtaining  a  sufficient  knowledge  of  the  Timucua  tongue  we  will  be 
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enabled  to  tmce  the  outlines  or  iu  ancient  area  through  n  carefUl  aaalyBi* 
of  these  geographical  terms. 

Like  the  other  Floridians,  the  Timucua  were  a  people  of  large  bodilj 
proportiooB,  ligbter  complexioned  in  the  North,  darker  in  the  South,  but 
exhibiting  throughout  that  peculiar  admixture  to  their  cinnamoD  hue, 
which  ie  called  oUmtr*  bj  the  French.  For  their  ButMistence  the;  did  not 
nly  merely  on  the  abundance  of  Ssb,  eels  and  turtles,  which  peopled  their 
livera,  ponds  and  lakes,  but  they  also  sowed  the  fields  and  hunted  all  sorts 
of  game.  Like  other  Indians  they  were  addicted  to  polygamy,  groas  sen- 
suality, sorcery  and  other  superetitions  practices,  of  which  Pareja's  hooks 
afford  many  curious  examples.  The  population  was  divided  in  two  por- 
tions, separated  fhnn  each  other  in  the  strictest  manner ;  the  nobilitg.  all 
of  whose  numerous  pedigrees  traced  their  origin  to  the  sacred  persona  of 
the  actual  monarch  or  hia  predecessors,  and  the  common  people,  which  also 
preserved  with  piety  the  memory  of  its  ancestors  by  long  genealogical  reg- 
isters. No  doubt  an  aristocratic  spirit  pervaded  the  civil  and  political 
Institutions  of  tliese  trills,  and  if  fh>m  this  we  are  allowed  to  draw  any 
ooncluaion  referring  to  their  antiquity.  It  would  tend  towards  establishing 
a  very  protracted  residence  of  the  Timucua  in  these  Batae  regions,  where 
the  European  explorers  discovered  them,  and  a  comparative  isolation  and 
oon- intercourse  with  surrounding  nations. 

For  further  ethnological  information  I  refer  to  Dr.  Dan.  Q.  Brinlon's 
"  Notes  on  the  Fioridinn  Peniasula,  its  literary  history.  Indian  tribes  and 
antiquities,  Plilla.  1850,"  as  well  as  to  the  writers  on  the  andent  history  of 
the  country,  as  Dasanier,  Barcia,  Bristock,  Fontanedo,  Herrera,  Roljerts. 
etc,  and  to  the  three  chroniclers  of  the  illustrious  expedition  of  Hernando 
deSoto  (1530—1343). 

Only  two  writers  are  known  to  have  composed  books  in  the  Timucua 
language;  the  priest  Qregorio  de  Houilla  (of  Mobile?)  whose  Doctriiut 
Christiana  is  protmbly  lost  now,  and  tlie  Franciscan  Padre  Francesco 
Pareja.  Bom  at  Aufion,  in  the  Spanish  diocese  of  Toledo,  Farcja  was  with 
eleven  other  priests  commissioned  to  Florida  by  the  "  Royal  Council  of  the 
Indies,"  arrived  there  in  1594,  converted  many  of  the  natives  and  founded 
the  monastery  (c utiodici)  of  Frouciscans  at  St  Helena,  13  leagues  North  of 
San  Augustine.  In  1610  he  removed  to  the  city  of  Hexicu,  wrote  a  series 
of  books,  all  of  which  were  printed  in  Mexico,  and  died  there  January  35, 
1628.  Of  his  Qrammar  (Arte)  and  Dictionary  (Bocabulario)  of  the  Timu- 
cua and  of  some  minor  religious  tracts  in  this  language  no  copy  is  known 
to  exist  at  present  in  any  library,  though  some  may  turn  up  some  time  in 
Spain  or  in  the  Mexican  States.  I  derived  my  information  th)m  two  origi- 
nal Catechisms,  tiound  in  one  volume,  and  fVom  a  Confessionario  of  P&reja, 
printed  1612  and  1618  in  16mo.  and  brought  f^om  Spain  to  New  York  by- 
Mr.  Buckingham  Smith,  once  Secretary  of  the  American  Legation  at  the 
Court  of  Madrid.  So  careless  and  unreliable  is  the  orthography  of  these 
texts  and  of  the  Spanish  version  standing  opposite,  that  doubts  arise 
whether  Pareja  himself,  who,  according  to  Hervas,  lived  at  Mexico  when 
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hU  wiitingB  were  printed  there,  corrected  and  refiBed  the  proof  sheeta. 
The  Spantsli  version  Is  neither  verbal  nor  faithful,  often  half,  often 
twice  as  long  as  the  Timucua  text,  and  very  frequently  misleads  the  stndl- 
tiiu  reader.  Hence  the  utmost  caution  must  be  used  In  making  researches 
on  the  idiom. 

In  spite  of  all  tliese  imperfecUonB,  Pareja's  volumes  arc  the  moet  pre- 
cious relics  of  Floridian  antiquity.  The  texts  oflen  make  two  vocables  out 
of  one,  or  erroneously  combine  two  distincl  ones  into  one  ;  but  soon  the 
student  becomes  accustomed  to  this  caprice  and  enabled  to  rigbten  the  or- 
thognphy  himself.  The  books  an<l  titles  are  mioulely  described  by  Hr. 
B.  Smith  in  New  York  Historical  Magazine.  1BS8  and  1S60,  and  on  page 
3,  of  the  volume  of  18S8  he  gives  also  some  eighty  Timucua  words,  mainly 
tmm  the  Cunfeeslontirio,  with  their  meanings.  For  the  correctness  of 
some  of  them  I  am  unable  to  vouch.  The  Tinqva  language  mentioned  by 
Ludewig  (Literoiare  of  Am.  L.  >.  is  a  blunder,  instead  of  the  correct  fonn 
Timuquii. 

pHOBKTic  Elements. 

Timucua  syllables  are  composed  fhim  single  phonetic  elements  with  re- 
markable simplicity.  They  either  consist  of  a  vowel  only  or  more  generally 
of  a  consonant  followed  by  a  vowel,  and  syllables  terminating  in  an  t,  a  nasal 
orother  consonant  are  ofrare  occurrence(AtAua(l(i,  manta).  The  language 
has  a  quite  numerous  and  complete  series  of  sounds,  and  since  Pareja  does 
not  use  any  diacritical  marks  on  his  Spanish  letters,  we  might  infer  that  It 
had  about  as  many  sounds  as  the  Spanish  alphabet,  omitting  the  It,  z,  i 
ttud  j,  i>and  g  are  scarce  and  of  diphthongs  none  existed,  excepting  per- 
haps Ru.  The  A  probably  remained  silent  in  most  words  where  we  find  it, 
and  stands  there  only  to  indicate  hiatus  of  two  vowels  :  tehinu  for  la-am, 
bohono  for  bo-ono,  and  was  equally  silent  at  the  beginning  of  words  : 
habotota;  AocAiSofw  (frequently  written  athibtmo).  There  was  only  one 
palatal  ch  (our  tcK]  slunding  either  for  tch  or  fur  the  softer  dih.  Qu  or  ^  is 
our  k;  the  ^  or  English  w,  so  frequently  occurring  in  Indian  languages 
transcribed  by  Spaniards,  does  not  occur  here.  Unfortunately  the  "Artt' 
at  Pareja,  which  alone  could  inform  us  of  his  mode  of  transliteration  au 
thentically,  is  lost,  perhaps  forever,  but  from  what  we  have  we  may  safel] 
conclude  that  no  clicks,  very  rough  guttural  sounds  or  jaw -breaking  cli 
ters  of  consonants  entered  into  the  structure  of  this  remarkably  souorc 
idiom,  which  possessed  the  foilowing  twenty-one  articulations : 
Vowel* :  u,  o,  a,  e,  i. 
OontonanU:   k,  g,  t,  d,  p,  b,  (ch,  f,  h,  y,  s,  v,  m,  n,  r,  1. 

In  vocalism  the  nearest  appro ximittion  to  Timucua  is  made  by  some 
Polynesian  tongues,  f.  i.,  that  of  the  Sandwich  Islands,  by  the  Matlaltzinca 
or  Pirinda  of  Hichoacan  and  by  the  Tonto,  spoken  on  middle  Gila  River, 
Arizona,  Perhaps  one-third  of  all  words  begin  with  vowels.  The  most 
ft«quent  initial  consonants  are  k,  n,  m,  p.  R  and  some  other  consonanU 
do  not  begin  any  words,  and  it  is  somewhat  doubtful  if  this  r  is  our  rolling 
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r,  for  this  sound  U  extremely  rare  io  ladiao  languages.*  Our  ih  and  th 
are  wanting,  but  the  /,  not  frequent  in  America,  occurs  here  and  in  the 
Ch&hta-Maskoki  diHlecls,  while  Apalache  shows  do  trace  of  it.  (3ee 
specimen  of  this  language  in  HUtorUal  Magatine  of  New  Tork,  1890,  page 
40.)  Very  few  instanceB  [>ocur,  where  a  consonant  is  geminated  iuUpatt-i), 
but  with  vowels  this  is  verj  common.  The  surd  pronunciation  of  a  vowel 
la  not  distinguished  in  the  («xts  from  the  clear  and  nasal  one,  but  it  is  na- 
tural to  assume  that  some  of  the  e'e  were  what  the  French  call  t  mtitt*. 
Nasalizing  is  sometimes  indicated  by  a  flnal  n. 

The  JDtercbangeability  of  a  claas  uf  cousonauta  observed  through  all 
America  is  found  also  in  Timucua  aud  it  would  be  singular  indeed  if  we 
did  not  discover  it  in  this  peninsular  idiom.  The  cause  of  this  phenome- 
non must  be  sought  for  rather  in  the  capacities  of  the  auditory  organ  than 
in  the  structure  of  the  vocal  tube,  we  tbinfe.  The  following  alternative 
procesBea  are  observed  ; 

b  and  «,  mobicho,  monitho  ;  bala,  valu. 

b  and  m,         kachibueno,  hachimu»na. 

^and/,         inihi,  inifi. 

I  and  r,  oyolano,  oyorano  ;  tchiri,  trbaU. 

t  and  (J,         laTtttn,  mnnda. 

Alternating  vowels  ; 

(M  and  a  ha'hibveno,  /laehibono. 
Pareja  does  not  mark  but  exceptionally  the  emphasized  syllable  of  s 
word,  but  we  can  safely  assume  that  the  accent  rested  on  the  radical  eylla- 
ble  in  words  of  three  or  less  syllables,  and  that  many  particles  were  added 
titflilieally  to  the  words  governing  them.  The  elision  of  unaccented  vow- 
els occurs  at  times  and  then  causes  two  consonants  to  follow  each  other. 


Inflection. 

Timucua  incor[XJrates  particles  of  relation  to  a  large  CKlent  and  haa  also 
reached  a  considerably  high  degree  of  polysynthetisra.  Tlie  differentiation 
between  verb  and  noun  is  not  so  tlorougli  as  in  the  Indo-European  tongues, 
and  we  And  that  many  particles  of  relation  occur  in  both  classes  of  words. 
These  latter  particles  are  miffized  to  the  radical  syllable  and  preSxes  are 
seldom  found.  Duplication  of  the  root  or  of  any  other  syllable  is  a  rather 
uncommon  means  of  grammatical  synlhcsiB,  neither  is  it  of  fVequenl  use  in 
any  nfthe  eastern  languages  of  North  America. 

The  noun  is  inflected  by  means  of  iiostpositions  and  caae-suflltes.  Tlie 
locative  case  is  expressed  by  -mi :  pahami,  in  the  house,  sometimes  by  la  -. 
itfotala,  in  the  bed,  or  by  -ma :  mneama,  in  the  sea.  But  this  particle  •mn  is 
used  to  express  the  most  diverse  relations  of  the  noun  and  also  of  the  verb  : 
it  does  not  only  form  plurals  of  substantives,  but  also  possessive,  dative, 
objective  and  other  cases,  and  thus  seems  to  be  comparable  in  some  respects 

*  Is  It  the  sounil  kli,  tbe  Greek  X,  which  BpanUh  grammars  of  American  lan- 
guages render  so  Dn«n  by  RT 
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to  the  ubiquitous  article -pronoun  of  Ibe  Ch&hta  language.  Frequenily 
other  postpoeitionsarc  placed  between  -tnaand  the  nord'Etem,  or  after  -ma 
as  final  syllablea. 

Otiier  postpositions  frequently  occurriug  in  the  Tiniucua  noun  are  :  'CO, 
.coco,  -ke,  -la,  -le,  -leta,  -leke  (-leqe),  -ni,  -no,  -si,  -so,  -la,  -te,  -ti,  etc 

The  demonstretiTe  particle  na  is  employe<i  in  raaoy  different  ways. 
When  placed  before  the  noun,  it  serves  as  a  definite  article  ;  when  aufflxed 
toit  iethe  poBseasiTe  pronoun  "my,  mint."  Owing  to  the  indistinct  pronun- 
ciation of  unaccented  vowels,  which  we  observe  somelimea  in  Pareja'a  tcxta, 
na  appears  also  under  the  shape  of  nt,  nu  ;  na  enters  Into  the  compo- 
sition of  the  pronoun '(Tit),  "some1x>dy,  something,  some  one,  one."  ^iia 
ni  tikuama  means  "me;"  tliese  words  signify  my  fatksr,  ^aA  a  literal 
translation  would  render  lliem  by  "  the  one,  who  procreated  me."  Ki  !a 
here  tlte  radical  syllable  In  his  Catechism,  page  18,  Pareja  gives  the  series 
of  ordinal  numbers  which  unfortunately  runs  no  further  than  toseyen  :  Na 
is  prefiied  to  each  of  them  as  the  ileBntte  article,  and  the  ending-infinoi  ia 
the  possessive  pronoun  of  the  third  peraon  singular  :  hia,  her,  iU. 

GardinaU:  Ordinal! : 

mine  1  minecotamano,  kibema 

yucha  3  db  yucbamima 

hapu  8  nu  liapumima 

cbeketa  4  na  cheketamima 

mama  5  na  maruamima 

mareka  6  na  marekamima 

pikicha  7  na  pikicbaminia 

piqinahu  8  na  piqinaliumima 

peqeclieqeta  9  na  peqecheqelaminia 

tuma  10  na  tumamlma 

yahagala  11 

iucbaagala  \Z 

hapuangala  13 

chequelangala  14 

ero  tuma  yuchoSl 

tuma  hapu  80 

tiimacheqetama  40 

ilumaclieqetoqe  marU]!  ia 

ero  chupiaco  iuchaagala  I'i.OOO 
In  this  series  many  terms  arc  ending  in  -a  ;  four  is  formed  fMm  two,  e.ha, 
ehe  appearing  in  both,  and  ke  in  "  four"  being  an  additive  particle  "  to- 
gether,"   We  cannot  decide  as  yet  if  the  series  is  baaed  on  the  quinary  or 
simply  on  tbe  decimal  system  of  counting. 

We  often  find  appended  ui  nouns,  especially  to  substantives  borrowed 
from  the  Spanish,  the  suffix -mtMno,  -mine.  Ifatiio  means  "the  name," 
or  "  to  name,  to  call"  and  composes  terms  like  muen-iUtt  la  called,  haehi- 
butna,    haehimuBno    "which   thing?   which t    what?"    (literally:   which 
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nmme?)    In  the  Spanish  word/SmonoU  mean»  :  the  m «all«l  fiUth,  \d  ffoto- 
mano  the  lo  eaUtd  cat. 

The  termination  -mak  Beirea  to  designate  two  members  of  a  TainUr  equi- 
distant In  their  relationsbip  or  coDsonguinity,  f.  i.,  father  and  son,  gruid- 
grand-fitther  and  grand -grand-child  etc.  The  Tomier  two  are  called  iti- 
maU,  the  latter  mntilmalt ;  but  if  the  grand-grand  son  is  mentioned  before 
the  grand-grand -father,  another  term,  kitxtotnaU,  will  be  employed,  UdcIc 
and  nephew  is  iteltmale,  nephew  and  uncle,  howeTcr,  are  called  IcUnwU- 
It  will  be  difflcuU  to  find  any  other  language  on  the  fcce  of  the  globe,  even 
in  America,  where  tlie  degrees  of  relationship  are  distinguished  with  snch 
extreme  accuracy. 

In  a  community  with  ao  aristocratic  forms  as  that  of  the  Timucna  we 
must  expect  to  meet  with  a  number  of  rmtTtntial  endings  appended  to 
nouns  and  verba,  which  were  used  in  addressing  persona  who  commanded 
respect  through  their  position  :  kinga,  chiefs,  governors,  parents,  fiiends, 
matrons,  etc.  They  are  extremely  frequent  in  the  idioms  of  the  Heiican 
States. 

A.  demonstretive  pronoun  eaki  occurs  In  very  different  forms  {ea,  cage, 
fnqui,  etc.),  and  answers  to  our  that  and  to  the  personal  pronoun  he,  iht, 
it.  Connected  with  the  prefix  o  it  occurs  as  eqvt,  ogt,  and  its  plural  forms 
are  eart,  eartma,  ogutr*.  oqaarf.  Btymologlcally  connected  with  it  is  the 
demonstrative  particle  -Ba,  frequently  redoubled  to  coe«  and  appended  to 
aubslantives  and  adjectives.  Aeu,  ii^  means  every  one,  all ;  awi  paraeaH 
olata  u)o,  lit.  "  one  king  of  all  chiefs, "  was  the  offldal  title  of  the  Tlmucua 
monarch  or  bead -centre. 

When  standing  at  the  end  of  the  sentence,  as  In  questions,  "  thou"  la 
expressed  by  eho,  otherwise  by  ehi,  and  in  locutions  like  ehi  t'iutut  are 
you  a  herb-doctor  ?  it  replaces  ai  the  same  time  our  substantive  verb  lo  b», 
of  which  all  American  languages  are  deficient.  Ititni  uotnik«a»  ehi  naht  t 
Have  you  father  and  mother?  Anoeo  orobatobi  ehcT  Did  you  bewitch 
anybody?  The  former  sentence  shows  the  use  of  the  postposition  kt, 
which  in  fact  answers  to  our  "and,"  but  really  signifies  "together,  along 
with,"  thus  ftilfllllng  the  function  of  one  of  our  prepositions. 

The  interrogative  pronoun  or  particle  who?  whatt  which  t  ehat  aehaT 
haehat  appearschiefly  in  compounds,  formed  with  differentparlsof  speech. 
Most  flrequently  the  parUcle  ke  Just  spoken  of  is  connected  with  it. 
hacha  ehi  muenol  which  is  thy  name? 
chanco  (contracted  from  citanaco)!  whence?  whereth>m? 
hacliamucno  (see  rupra). 
hachakene?  which?  and  which?  and  whatt 
hacUakenenco,  hachakenike?  and  why? 
hachakeola,  hacliakentana?  how?  how  then?  and  how? 
in  which  manner? 

Verbs  are  derived  in  various  ways  from  substantivea,  adjectives,  or  Trom 
other  verbs.  8ome  of  the  principal  derivational  endings,  particles  or  forms 
are  as  follows : 
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-Ithaae  forms  causative  verbs  :  iluhu  to  pray  ovur,  uncbant,  bewitch  : 
ituhu-Uhufie  mo!>i  cho  t  Did  you  order  (Uie  Borcerer)  lo  pray  over  {some- 
thing) ? 

Ulahaua  iavoives  the  idea  of  duly,  or  obligation  :  liohono-lelahav«  must 
be  believed  ;  yaitao-leUthaut  must  be  observed. 

-to, -iota, -tola  intensify  the  meaning  of  the  transitive  verlml  base  Ut 
wbich  they  are  appended  and  also  form  causative  verba  :  ituhusobi  choT 
did  yon  really  bewitch? 

-maiUa  means  to  desire,  wish  for;  incorporated  into  verbs  it  forms  clMtd- 

Full  paradigma  of  the  verb  cannot  be  given  yet,  but  sucii  elements  of 
verbal  conjugation  which  seem  to  be  recurring  in  most  verbs,  are,  when 
applied  to  the  verb  mo,  to  speak  : 

ni  mola     I  speak. 
chi  mo    thou  speakesi. 
oque  mo    he,  she  apeaks. 
ucare  moke    they  speak. 
chi  mobi    thou  didst  speak, 
momate    speaking. 
The  pBiUcle  or  sign  of  the  preterit  is  -bi-,-vi-. 

Some  personal  pronouns  used  here  are  similar  in  form  to  the  posset- 
sives,  which  are  not  preQied,  but  conslantly  suffixed  to  nouns  : 
itina    my  father, 
itaye    thy  father, 
itimima    his,  her  Ikther. 
itinica    our  &ther. 
itayake    your  fother. 
itimltilama    their  father. 
To  this  table  must  be  added  a  variety  of  inclusive,  exclusive  and  dual 
forms  for  the  first  person  of  the  plural : 

our  father :  itinicale,  itinicano,  Itlmile,  heca  itimlle,  beca  itinica. 

Adjectives,  when  used  In  an  attributive  and  not  In  a  predicative  sense, 

are  placed  aft^r  the  substantive  which  they  qualify.    The  direct  and  the 

indirect  object  of  the  verb  is  very  frequently  placed  at  the  head  of  the  aen- 

Sblected  Tbstb. 

To  enable  students  of  American  languages  to  Judge  for  themselves  of 
the  nature  of  TImucua,  I  insert  a  series  of  texts  which  I  have  taken  tmta 
the  most  interesting  parts,  linguistically  and  ethnological  1y  considered,  of 
those  writings  of  Par^a  which  I  have  had  the  good  fortune  to  consult.  To 
one  series  of  questions  I  add  the  Spanish  version  of  the  original,  to  the 
others  the  English  translation  of  the  Spanish  version. 

For  the  old-fashioned,  initial  y  of  the  Spanish  and  Timucua  test  I  have 
substituted  the  t,  to  which  it  is  equivalent. 

T«rrM  ofkinthip  and  gentalogiu. 

Paieja  gives  several  series  of  terms  used  in  his  time  for  tkt  ptdigreet  and 
raitetof  the  nobility  and  the  people,  which  evidently  are  of  totemic  origin  ; 
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of  lerma  for  the  degrees  n(  rel'itionMp  by  coDsanguiDity  and  by  mnrri&ge, 
some  of  tliem  uaed  by  men,  oiliere  by  women  only,  or  by  both  sexes  india- 
crimiQaCely.  The  following  is  ttie  most  iDlerostiag  of  tbese  pieces  from  a 
purely  linguittk  standpoint  and  I  give  it  in  the  original  Spanish.  These 
terms  were  useii  by  bcth  sexes,  as  Pareja  remarks. 

(  From  the  firtt  CaUehitm  ;  pagei  not  numbered. ) 
Los  que  son  DBturales,  6  de  una  ticrra,  Uli  noeoromalt.  Los  que  eon  de 
un  pueblo  Hica  notoromale.  Luu  que  sou  de  una  casa  Paha  noeoronomaU. 
Somos  de  un  pueblo  Hiea  niahobaU,  6 :  Somos  de  una  casa  todos  Siea 
nicoi'obale,  paha  niocoralebalt.  Somos  de  un  linaje,  6  casta,  6  generacion 
Anoqiitla  niyahobaU.  Sols  de  un  linaje,  6  generacion,  6  ralirpe  Anoquela 
thiyahobali.  Son  de  un  linaje,  6  casta,  6  generacion  Anoqiiela  yahomalt. 
Dc  que  linaje  eres?  Aaaqueln  ehichaqvt  n»f  Quienes  son  tus  parientes, 
6  partcntas t  ario  rhithaqm  ne  rhitaeo  chiaiut  mi?  6;  rhitaeo  anogt  f  Pari- 
entes  y  parientas,  y  hermamiB  y  Lemianas  se  dizen  entre  si :  Aru>  tirona, 
6 :  tlapaehaiui.  Hermanos.  bermanas,  parleniea  y  parienias  se  dizen 
Anontamale,  6  :  elapachamaU ;  Eiapaeha  ca  :  comun  parentesco :  y  esios 
lambicD  son  comunes  ;  Anomnleaia,  6  :  nno  oquomi,  6  :  ano  oquo  maUma. 
Viudo,  viuda :  ubua,  llaniado  por  sux  parientca  6  parientas  solaiuente. 

Todos  ioB  que  descienden  de  ioa  llnajea  que  se  tifnen  por  parientes  tie  Ha- 
inan lodos  eslos  descend icnles,  oearotuMiqino.  Pero  todos  loB  que  deacien- 
den  de  un  linaje,  y  parentola,  se  Hainan  tiqifa  pahana.  Y  esW  descenden- 
cia  ha  de  ser  por  llnca  de  varim  ;  por  que  ai  es  por  llnea  de  muger,  ee  11>- 
TO^a  anoquelama  6  Anona ;  i>arenlesco  de  iejos  tuueammi.  Amo.  sefior 
y  baaallo,  esclavo  ;  yamoyesclaTa  ;  y  amo  y  criado  y  criada  :  Anoromatf- 
ma,  Amo  y  criado.  y  amo  y  basallo:  Anoqitttamalema  6:  anopequata- 
malt.  SeElOT  y  esclavo ;  y  cselava  y  esclavo  :  y  esclava  y  senor :  AteiaaU- 
ma.  Dc  modo  que  si  se  pone  primero  ei  amo  diremoa  :  amo  y  criado,  y 
si  se  pone  el  criado  antes  quera  dezir  criado  y  amo,  y  assi  de  todos  loe  de- 
mas  que  quedan  dicbos,  y  se  lialiaren  de  estos  generos. 

On  the  aativity  of  Christ. 

Doctr.  Christ,  p.  24. 

Paraque  maase  hizo  hombref  Acuyano  hachaquenenco  hueta  ca- 

qua  taanotebi? 
Para  que  mas  se  bizo  hombret  Acuyano  hachaquene  caqua  taano- 

lebiT 
Pues  para  que  se  liizo  Dios  horn-        Hacliaqueniqe     Dioaimano     caqua 
bret  laanolebi? 

Como  puede  nacer  de  Madre  Vir-       Isomima  aquitasiqe  lenima  hacha- 

gcoT  quentana  aniquilehe! 

Sobrcnatural  y  milagrosamente.         Inino  leblma  taua  ioibitileta  hiqao 

timoDOCocoleta  bacbiti  moponta  siqi- 

tantcia  ha. 

Y  au  Madre.  Sancta  Maria,  vivitS       Mine  isomimano,  Santa  Haria  mn- 
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dnpueB  fiempre  Virgen  1  enomA,  etabualunimate  nsnemi  aquis- 

atique  cumenu  yaqualebi! 
Si,  perpetuamente  fue  Virgen.  O,  nan  em  i  aquita  cumenu  yaqua  lii- 

buablla. 
T)ie  foUowmg  interrogatories  maiulj  refer  to  Ibe  Scferbtitionh,  viett 
and  !uath4n  praetitei  of  the  Datives,  wiiom  tbc  Spanish  priests  had  come 
to  refonn  and  civilize  :  they  fire  of  uncommon  interest  to  tbe  investigator 
of  American  ethnology. 

Quetlioiu  addrt»ifd  to  GhUft  and  Omernuri. 
(Coufesaionario,  pages  12T,  13S,  139.) 
Wben  intending  lo  join  a  hunt-        Bmiso  haueleta  binino  ituhusohi 
ing party,  did  you  order  prayers  to    cbol 
be  said  over  the  tobacco  beforehand  f 

On  arriving  on  the  mountain,  did        Hurima  minonomano  atnluma  bo- 
yuu  order  t»  lay  tbe  arrows  together    rocoqe  naribama  ituhuaue  mobi  chot 
and  let  tiie  conjuror  say  prayers  over 
them  for  your  benellt! 

Did  you  say  Ibat  the  first  deer 
Itilled  should  belong  to  the  con- 
juror! 

Did  you  onler  that  over  tbu  lake  Camapalati 
prayers  should  be  recited  before  tlsh-  caqe  quelauo 
inginit? 

In  the  same  manner,  did  you  or-        Acui^ueleta  hiquinomano  ituhuao- 
der  that  of  the  Ssh  caught  for  the     ta  cuyumono  itufama  isaqila  obono- 
purpose  ofcating.  the  conjuror  should     lebaue  mobi  cho  ? 
get  one-hair,  after  having  prayed 
over  them  T 

The  first  fish  caught  did  you  or-        Cuyupona  qibema  inti  uquala  ilu- 
derprayere  to  be  said  over  it  and  then    huta  oquono-lebauele  mobi  cho? 
to  throw  it  into  the  provision -house 
(barbacoa)? 

Did  you  before  tilling  the  field  re-        Pile   pulunu-lehauema    ituhusuta 
cite  the  ancient  ceremony  to   the    hibuata  bechaia  putubi  cbo? 
conjuror? 

Did  you  [think  it  sinful  not  to]        Tapolabaca     qibema     ilubusula 
pray  over  tbe  first  maize  of  the  crop?    hebi  cbo? 

The  flrst  time  when  tbe  corn-crib        Abopataa  fal i no  qibema  i pita  huyo- 
was  opened,  did  you  make  any  flour    sota  ituhuiaqerc  hebi  cho? 
for  food?  and  after  pounding  flour 
did  you  pray  over  It? 

la  gathering  cbestuuta  and  pal-        Afktaco  si  apuco  queoema  hebeta 
metio  berries,  did  you  perform  with    nali  qui  iriboeota  ilubusobi  cho? 
the  laurel  and  while  praying,  the  ce- 
remony which  bad  come  out  of  nee 
(que  Bolia  deahazer)  ? 
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Did  you  say:  "I  shall  not  eat  any  Aya  bonoma  ituhunuleqe  hehani- 
mouDlain  tVuit,  unlew  prayer  be  of-    manda  liantbi  cboY 

Did  you  wish  to  eat  any  other  thiit,        Catamaqibe    ituhunuleqe    hetiani 
over  which  prayers  had  been  offered    manibi  cho  ? 
Brat? 

From  these  curious  questions  directed  to  the  principal  men  of  the  tribe, 
it  appears  that  one  of  the  duties  incumbent  to  a  chief  was  the  superiuMnd- 
ing  of  the  ceremonies  of  incantation  through  the  conjuror  or  propheL  Eti- 
denlly  these  prayers  and  ceremonies  were  intended  to  consecrate  natural 
objects,  which  fonnerly  had  been  profane,  for  men'ti  use,  and  at  the  same 
time  to  propitiate  the  Divinity  in  favor  of  those  using  tbem. 

Que*tioi»  dirtcUd  to  Bural  Laborm. 
(Confeasionario,  page  129  recto). 

Did  yon  not  eat  the  flret  maise  of  Hulubota  qibinoma   inti    uqnabi 

tlie  crop  ?  cho  ! 

Did  you  not  eat  the  maize  of  the  Abara  elema  ecano  qibema    inU 

newly  broken  field  (de  la  roQa  nue-  uquabl  chot 
va)? 

When  the  owl  was  crying  did  you  Httiqtrima  hebuataqe  faobt  nime- 

believe  that  it  would  have  mercy  on  labonihaue  mota  bohoiamoeobi  cho? 
you? 

When  the  woodpeckers  sang,  did  Tiniboma  hebuataqe  iqua«etlqu&n- 

you  say  you  would  not  utter  auy  ichinlma  isitocobile  bohots  mocobi 

cry,  because  it  would  cause  you  lo  cho? 
bleed  from  the  nose? 

When  the  owl  or  red  owl  was  cry*  Atofa  hororoquene  hebataqe  nani- 

ing,  did  you  say:  "Do  not  interrupt  betl,  queni  intila  mobi  choT 
it,  for  it  would  cause  you  mischief  ?" 

In  winter  time  did  you  [think  it  Caya-nle-i  chira  na  mimuna  inti 

sinfti   to]  eat  ttie  small  itartridge  uquabicho!    (words  in  [  }  not  In 

(la  gallina  pequelia)  t  Timucua  text). 

Quettiont  to  HvnUn. 
(Confessionario.  page  129). 
When  s  [yonngl  deer  was  bleat-        Honoso   hebasi,    habelela   itorita 
ing,  did  you  say  :  "If  I  do  not  take    cliininipe  lolahaue  manda,  niyefela 
any  herbs  into  my  nostrils  they  will    tasamota  niyena  haquista,  paha  po- 
be8hakenup,"andifinthisthought    nonomate  samota  quosobi  chot  no- 
you    have   sneeied    and    returned    oomi  nini  hftbelamandabohobi  choT 
home,  did  you  bathe  in  the  juice  of 
the  herbt  and  have  you  believed 
that  when  omitting  this  you  would 
certainly  die  I 
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Did  fOQ  say  or  perform  any  c«re-  Uqueetanitye,     bacbicaresta   UoU 

monies   for   tbe  cbue  by  kicking  moaobi  cho,  honoso  ilifotanaye,  inti- 

witb  tbe  feet  (armnndo  la  coz),  and  qudta  behanano  ni  ilifobaueti  manta 

did  you  atop  eating  of  Ibe  game  bohota  moeobi  cho  ? 
wbicb  you  had  killed,  believing  that 
you  would  then  kill  no  (Urther  game  f 

Did  ynu  forbid  tbat  the  liver  and  Cbofama  pilenoma  ibine  ichlcoaa 

lungs  oftbe  game  abould  be  thrown  ecatiquani    illfoqi    tioibalusihabele 

in  cold  water  to  cook  them,  because  mota  moeobi  cho? 
you  could    then   shoot  no  f\irther 

Haring  pierced  the  game  with  ar'       Ballteque  atuln  nallfochiqe,  nihe- 
rows  without  killing  it,  did  you  or-    tileqe,  atulumaituhusotaniyena  mo- 
der  prsyers  to  be  said  over  an  arrow,    cosota,  naipolotecala  mosobi  cho  ! 
believing  tbat  with  tbe  next  shot  the 
game  would  diet 

The  sauce  (caldo)  of  tbe  game  or  Nebs  ichuquininuleqe  honoso- 
of  the  partridge,  did  you  prevent  its  mate,  cayamate  queuequa  uquesino- 
■piltiog  because  the  lasso  would  not  ma  uba  hauetils  tnanda  bohobi  cho  f 
catch  then  any  more  of  them  ? 

(Skipping  a  few  questionB  on  page  ISO  r.  and  verso  on  account  of  Iheir 
great  length,  I  continue  with  page  181  recto). 

Did  you  forbid  going  up  to  the  Anomisonoma  ituhutetima  abopa- 
c»rD-crib,  unless  prayers  had  been  hama  iquiitote-hamonta  inti  uquata 
offered  for  it  to  the  Spirit !  bohota  mobi  choT 

For  seeking  tbe  turtle  and  catch-  Caramaba  pilisota  hiti  bebuanoma 
ing  it  did  you  pray  t  ituhuta  quosobi  cbo? 

In  passing  with  the  canoe  a  rock       Ibi  abagalata  nayeno  ticoma  pllu- 
ledge  (barra  <5  vaya)  and  there  being    abe  tileqe  ibinaqe  elota  pilufaauetila 
a  surging  of  the  sea,  did  you  whistle    raanda  bohota  elofibi  cho ! 
at  it  for  not  getting  upset  t 

Did  you  whistle  (or  biss)  to  the       Aqetuqe  elotequabanigo  hale  man- 
storm,  thinking  that  it  would  ceaae    da  bohota  elosibi  cbo? 
then? 

When  you  And  yourself  in  similar       Naquentaqe     entahanaye    Jmus 

distress,  call  tbe  bol;  Name  of  Jesus,    motabisato  tachiqe  chi  ibalu  liauele^ 

and  Jesus  will  help  you.  cbilarahaue  quenela. 

Superitiliont  rtmetrniitg  tear/are. 

(Confessionario,  page  181  r.  and  v.) 

When  it  was  ligbtening  did  you  Hilicotaqe  iri  nabolotels  manda 
forecast  war  T  bohota  mosobi  cho  ! 

When  going  to  war  did  you  bathe  Irimi  baueletaatnlu  ni  iubue  hau 
yourself  in  the  Juiceof  certain  berbsT    ete  niye  suquoniqi  mobi  cho? 

[Know  well,  my  son,]  that  al-  Naquostanije,  samota  monoco- 
tbough  you  batbe  in  or  rub  yourself    lacu  Diosima  manininco  oacu  atulii 
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withtliia  weed,  tliearrow  willoever-  cbi  iabebe  yanftcu  maha  suqaonioA 
tbeless  tranaSx  you  if  Qod  does  not  ticotacu  Diosi  manineco  aacu  atula 
KDard  you.  clti  jubeheti  queoeU. 

Queiiiont  addrfHad  to  iromsn. 
(ConfeasioDario,  page  133  v.  133  r.) 

Did  yau  eat  any  fish  or  deer-meat       Ibirita  cuyuroate  bonoBO  benonoste 

diiriag  tbe  catamenia?  queoe  inti  uquabi  cbo? 

A  short  time  alter  conflQement  did        Eta  tmluta  cuyuleqe  bachibueno 

you  eat  fish  orsucb  things T  eyoleqe  queneina  inti  uquabi  cbol 

Shortly  after  the  conflnement  did        Eta  baluta  taca  cbale  quosobi  cbo  t 

yonuiakeanewflre(candela)?    Did  Ibirila  lacachale  coaobi  cho! 
you  malie  any  during  tbe  calanienin  ? 

Anointing  your  own  bair   with        Ara    uque    naponaye    cuyubanla 

bears'  grease  (azeye  de  oso)  did  you  acuhiba  meieia  minoqe  benolebinco. 

think  it  sinful  to  eat  flsb  Tor  so  and  hehanimota  mosobi  cho! 

Did  jou  eat  any  coal,  dirt,  or  bro-  Tacacbuteheco,  qisaleheco,  ulipaa- 

Iten  pottery,  or  fleas  or  lice  Y  salelieco  quenehata,  ibiqtlalebeco, 
bibeleco  quenema  ipanibi  cbof 

[Do  not  eat  coai  nor  dirt  nor  frag-  Naoare  benomaao  inti  lebe  caqua 

meats  of  pottery,  for]  they  make  tbe  atenaso,  ninoleqe,  ano  iqilabosobiqe 

person  sick,  and  it  is  sinful  on  ac-  becaqua  atenasoninoma  intele  bani 

count  of  the  injury  produced.  haclie. 

After  your  husband  had  left  you.  Inifaye  chi  banlqe  viromaqua  ni- 

did  you  bathe  in  the  juice  of  berbs,  ponosibero  manda,  niye  nisamOKi- 

ihinkiag  that  he  would  then  return  no-lohaue  raola  bohobi  choT 

Did  you  say  ;  tinge  ye  my  palm-  Canima  nlye  ni  naquiia  sinoleqe 

leaf  hat  with  a  certain  herb  (aaumad  utibaule  mota  bobobi  cho  t 
rae  el  guano  con  rierta  yerba)  and  be 
wilt  not  desertme?    ' 

And  having  tinged  it,  did  you  put  Cani  meleninoma  niye  naquilauo- 

OQ  your  petticoat  t  lequemeleniqi  mobi  cbot 

Did    you  think   that  in  tinging  Cani  abinoma  niye  namocoaono- 

jour  bat  in    that  intentiun   some-  leqe  abiqiti  anoco  nihomanirihaue 

body  would  get  enamored  of  you  manda  boliota  quosobi  cho  f 
(se  aflcionarA)? 

Did  you  fast  in  this  intention T  Na  quostanayeno  itoribi  chol 

And  thus  you  arrived  with  some-  Itoritequa  ilaqiqe  benomat«  pele 

body  almost  at  night  time  and  you  ta,  ibinemate  peletaqDOSObichoT 
performed   tbe   ceremony  aa  if  for 
eating  and  drinking  1 

I  do  not  pretend  to  have  written  all  the  words  of  these  sentences  and  of 
the  vocabulary,  following  hereafter.  In  a  strictly  correct  manner,  but  cer- 
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Uinly  more  correctly  tbsn  they  are  found  in  the  original.    A  good  orthog- 
raphy caanot  be  established  before  the  idiom  is  Uioroughly  undersiood. 

In  studying  and  analyzing  the  words  of  Timucua,  the  same  idea 
obtruded  itself  to  me,  wbich  occurs  so  often  to  students  of  the  South  AfH- 
can  and  of  Bome  Western  American  languages :  "  Art  rwt  all  the  wordi,  «Mn 
tA«ir  radieai  tj/llabUM,  built  up  of  pronominal  roottf" 

WoRDe  AND  Sehtehobb. 
I  have  placed  here  in  alpbabeticat  order  some  of  tbe  Tocablas,  the  mean- 
ing of  wbich  I  bare  ascertained  tbrough  careful  comparisons  of  the  pas- 
sages Id  which  they  occur.    Some  of  the  words  which  I  have  mentioned  in 
tbe  grammatical  notices,  the  numerals,  t.  L,  I  have  omitted  in  this  table, 
abo  maize,  com-plant. 

abopaha  corn-crib.  Span,  garila. 

aboto  stick.  slafT;  U>  l>eat  with  a  stick  :  anoco  abotobi  choT  did  you 
beat  somebody  T 
acu  all,  every  ;  acn  caki  all  this,  acu  kelata  in  tbe  same  manner,  exactly 

a&la  chestnut ;  afotaco  hebeta  for  gathering  chestnuts. 

aha  acorn. 

apu  grape  of  palmetto,  palmetto -berries. 

aquiia  maid,  aquitaaiqe  virgin,  damsel. 

ara  bear  ;  ara-hosomi  those  forming  the  Bear -Pedigree. 

aruqui  child,  descendant. 

cuyu-hnaoml  aroici  descendants  of  the  Fish-Pedigree  or  fiimily  offish  ; 

aniqul-lehe  be  was  l>orn. 
atofa  owl. 
atuln  arrow, 
balu,  valu  life  ;  balu  nenemi  eternal  life. 

eta  baluta  after  a  (recent)  couflnemeut. 
bobono  to  believe. 
caya  chicken,  partridge,  turkey. 

camapata  to  fish  ;  c.  ibinoma  to  flab  in  the  lake  or  lagoon, 
coro  tbe  same  i  uti  nocoromale  those  belonging  to  the  same  country, 
cuyu  flsh. 

chebe  to  lose  ;  hacfatbueno  cbebeque,  h.  cbebuamano  something  lost, 
cbini  nose,  nostrils. 

chiri  small,  young,  chiricoviro  boy,  son  (tit.  little  man,  youngman)  cbirico 
nla  daughter. both  used  only  by  their  parents;  cbirims,  amita  cbirico 
my  youngest  daughter.    Belated  to  chaU  new. 
chofa  liver. 

cbuca?  how  many  times!  (from  cba,  bachaT  whoT  whatT  which T) 
eke,  equela  day. 
basomi  lineage,  pedigree. 

caya-hasomi  chicken -pedigree. 

ara-hasomi  Bears'  lineage. 
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liebua,  hebaata  word,  saying;  to  apeak,  to  emit  voice,— hebuatsqae  li- 
niboma  tbe  woodpeckera  sing  (see  :  honoso). 
ourabuote  a  lie. 
heno  to  eat ;  henomale  ibinemate  for  eating  and  for  drinkiiig.  chucsja  lui* 
henoY  howofUndidyoueatr  hehaai  nutDibicho?  did  joa  wish  to 
eat? 
tube  louse. 

hica  settlement,  town,  village  ;  :ippears  in  Tanhica  and  some  other  IdcaI 
names  mentioned  above, 
hlca  noooiOQUtie  the  citizens  of  tbe  same  town, 
hijaraba  American  lion, 
holeba  (also:  lapolaba)  maize,  Indian  com;  holabacs  qibema  itnbnbi  choT 

did  you  pray  over  the  first-grown  maizeT 
holala  chief,  faolata  aco,  olata  ico  :  all  chiefo. 
houoBO  deer,  antelope ;  honoso  hebasl  when  the  deer  is  bleating, 
bnta  to  cohabit;  niaoo  butabi  cho?  did  jou  cohabit  with  a  woman  T 
iUne  water  ;  pond,  lake,  sheet  of  water, 
hibita  river, 
ibinese  to  bathe, 
inlbiti  (see  below). 
hibna  to  nin.    bibuabi  cho  t  have  you  produced  rain  ?  did  yoB  cause 

it  to  rain  t 
banino  rainbow, 
ibirita  to  menstruate, 
mucu-bine  tears  (lit.  eye-water), 
icasini  to  altercate,  quarrel;  anoco  icasinibi  cho?  did  you  qoarrel  with 

Ikeni  to  kill  (probably  a  contraction  f^m  :  ike  nihi,  to  make  die) ;  anoco 

ikenibi  cho!  have  you  killed  anybody? 
inlbitisote  to  drink  to  excess,  to  fill  oneself  with  liquor ;  see  ibine. 
inihi  consort,  husband  or  wife.    Inihimale  married  couple, 
iri  war,  warfare,  Irimi  haueleia  for  going  to  war  :  iri-hibano  war-council- 
lor; this  casto  were  descendants  of  the  Fish-thmily. 
urri-paracnsi  war -prince, 
iia  mother. 

isu,  isota  herb,  weed  ;  a  plant,  the  jnice  of  which  was  used  forsupeisdtiona 
purposes.    Nie  chaqueneco  laota  with  which  herb? 
isucii,  herb-doctor, 

isucu  echa  crazed,  possessed  by  a  demon, 
iti  father;  itimileno  "our  &ther"  :  spiritual  father,  monk,  priest. 
Itori  late,  postorior. 

iWrimitono  the  last  order  of  the  second  pedigree  of  Timucua  nobility, 
itori  to  &Bt ;  equelaco  maha  itorinoma  the  days  of  f^ting- 
itohu  to  pray,  conjure,  Invoke,  charm,  bewitch ;  ituhusobi  cho?  did  yoa 
conjure  or  bewitch?  did  you  say  prayera  over  something? 
itufh  sorcerer,  wizard,  medicine-man. 
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y*.  aya  not,  no ;  in  palaeota  mUuse,  abuse  it  has  die  meaning  of  our  pre- 
fix :  ffi^- 
kala  fruit  1  calama  kibe  the  flrst  fruits, 
kenele  aflerwarda,  Hubsequentl;,  then, 
kibe  first ;  adv.  firstly,  at  firat. 

tapoiabacft  qibema  tbu  first  maize  of  the  crop  ;  balubuta  qibinoma  the 
first  maize,  qibe  Ituhumuleqe  over  which  a  prayer  has  first  been  re- 

kie  child  (aaed  by  men) ;  kiena  moso  my  first  son,  my  first  daughter,  ki- 
ani  cocoma  my  children  of  later  birth,    kimale  son  and  father. 

kisa  earth,  ground,  dirt,    qisaiparabui  cho!  did  you  eatdirti 

koeo  to  make,  produce  ;  taca  cbale  cosobi  choT  did  yon  make  a  new  coal- 
fire? 

lapusle,  lapneate  to  require,  ask  for. 

mani  to  agree,  consent;  anoco  nihihero  manibl  cho?  have  yon  wished 
somebody's  death? 

manta  to  desire,  wish  ;  nl  mantela  I  wish,  chi  mante  you  wish. 

mine  prior,  preceding,  first ;  large,  great,  mlao  anteceding,  older,  pre- 
vious :  ulena  miso  my  child  of  first  birth,  eldest  child  (used  by  fe- 
males only). 

mo  to  say,  speak ;  to  order,  command,  movi  cho?  mob!  cho?  hast  thou 
ordered,  or  stud?  mote  cho?  do  you  consent?  do  yon  say  so?  o,  mo- 
tala  I  yes,  I  say  so  I 

mueno,  mono  name,  to  name. 

muenolele  Dioslma?  Is  he  called  God  ? 

hachimueno,  hacbabueno  which  thing?  thing,  object. 


aa  koelanaye?  in  which  manner?  through  which  process?  na  quostaiut' 

jeno  by  what  Intention? 
nayo  white  ;  honoeo  nayo  white  deer. 
naneml  perpetual,  eternal ;  adr.  always ;  balunu  nanemi  nohohsuela  to 

give  me  eternal  life, 
nasi  soh-ln-law. 
nariba  old  (ofpersons).    naribama  ituhoaue  mobi  cho  T  did  you  order  the 

old  sorcerer  to  say  his  prayers  ? 
nia  wamoQ,  female  (see  pacano). 

nthi  to  die,  expire  ;  honoso  nihe  qibema  the  fint  deer  killed, 
oocomi  true  ;  nocomicoco  manda  with  true  desire  ;  Dlos  nocomi  bohooo- 

ocoma  to  believe  truly  in  Qod. 
Dulasi  to  tickle, 
o  yea,  yea,  certainly. 
ohaclrn  to  kiss. 
orobo  to  advise?  orobmibi  cho?  did  you  confess  {in  Church)?  anoco  oro- 

tnuobicho?  did  jon  bewitch  some  one  T  na  oroblaiouoma  advices, 

Rounsels. 
povano  subsequent,  socond  to. 
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Dia  pkcauo  a  spinster ;  pocanoka  m;  second  child  (hijo,  b^»  de  en 

medio),  viro  puano  unmarried  man. 
peqoata  vusal- 
poDft  to  come  ;  ni  ponata  I  come. 

ponachica?  do  yon  bring?  (see:  Tiro), 
•aba  meat ;  deer-meat, 
taca  Art ;  coal-fire ;  taca  chale  new  coal-flre  <candela  nneva  in  Span.)  ; 

taca  cbu  carbon,  charcoal. 
tafl  ^ter-in-Iaw  (used  by  men  only);  taflmitana,  nl  t&flmitama  tlie  brother 

or  my  Imsband  (used  by  women), 
tico  canoe,  boat ;  ticopaba  ship, 
tinibo  woodpecker. 

ulipasM  fragments  of  pottery  (uli  ^=  Span.  olla). 
uti  eartti,  land,  country ;  uU-hasomi  those  forming  the  Earth -pedigre«  or 

Earth- Family,  utlna  my  country  ;  uli  nocoromale  the  inhabitants 

of  OBK  country. 
Tiro  man  ;  chiri  Tiro  tioy,  son ;  viroleqe  uquata  puenonicala,  I  brought 

here  a  male  child. 


Th4  Appraaehei  to  a  Thtory  of  the  Cauta  of  Mugmtic  Dtclination. 

Bt  Persipor  Frazkb,  Jr. 

iRead  htfort  the  AiMfiban  Philotophieal  Bocitty,  April  6,  1B7T.) 

80  many  questions  of  historical,  ecoaamical  aod  scientific  interest  are 
bound  up  with  the  Tariation  of  the  magnetic  needle  from  the  astronomical 
North,  and  the  change  in  the  rate  and  sign  of  this  Tariation,  tliat  the  fol- 
lowing remarks  may  be  excused,  ctcd  if  they  only  succeed  in  impressing 
upon  the  imagination  the  immense  amount  of  work  which  yet  remains  to 
be  done.  The  best  comi>endium  of  the  history  of  the  subject  is  con- 
tained in  a  prize  essay  on  Terrestrial  and  Cosmical  Magnetism  by  E. 
Walker,  Cambridge  (Eng.),  1866,  while  for  particular  discussions  of  spe- 
cial groups  of  obserTations,  Sabine's  Secular  Variations  of  the  Magnetic 
Needle,  in  ihe  Trans,  of  the  Royal  Society  during  the  last  flTe  years  ;  Prof. 
A.  D.  Bache's  discussion  of  the  magnetic  elements,  obserred  at  Olrard 
College  during  the  years  1840-4S  inclusiTO  ;  in  Coast  Surrey  Beports  for 
for  1S56,  1866,  1859,  1800  and  1862,  and  especially  Mr.  C.  A.  Schott's  la- 
bors on  these  and  all  other  obtainable  data  in  the  United  States,  have  been 
mainly  drawn  upon.  Besides  these,  for  general  questions  -relating 
to  the  subject,  Bariow's  treatise  in  the  EncyclopiBdia  Metropolitana  ; 
Airy's  treatise  on  Blagnetism,  London,  18T0 ;  Numerical  Relations  of 
GraTlty  and  MagnetUm,  by  P.  E.  Chase,  Trans.  A.  P.  8.  1864 :  Prof. 
Loomis'  collection  of  magnetic  obaerrations ;  Slllinun's  Journal.  1838  to 
1840  1  Rectus,  Despretx.  Becquerel,   Humboldt,   "Magnetism,"  by  Sir  W. 
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8.  Harris  and  H.  U.  Noad,  and  "Diurnal  Variations  of  DecUnalion."  by 
Wm.  Norton,  have  been  consulted. 

A  large  number  of  observations  with  their  authorities  will  be  found  at 
the  end  of  the  Report  of  C.  A.  Schott  in  C.  S.  Report  for  1858. 
Bet'imi  from  CvatC  Siirvei/  Btportt, 

In  the  C.  8.  Report  for  1855,  p.  303,  is  a  chapter  by  Prof.  A.  D.  Bache, 
on  the  Magnetic  Declination  inthenorthernpart  of  the  Gulf  of  Mexico.  The 
observed  declinations  are  reduced  to  the  commoo  date  of  Jan.  1S50,  by  an 
assumed  annual  decrease  of  O'.S  E.  decllDalioc  from  obaervatiuns  made  at 
PdBcagonU  in  1847  and  1856. 

The  equation  representing  the  true  declination  with  reference  to  the  lati- 
tude L  and  tlie  longitude  M  of  any  place,  here  follows  : 
dV  =  V  +  X  dL  +  y  dM  +  z  dL  dM  +  p  dL'  +  q  dM" 
'dV  =  difference  between  the  observed  decl.  and  the  assumed  decl.  V 

V  =  correction  lo  the  assumed  V. 

The  solution  of  the  conditional  equation,  for  any  latitude  L  and  longi- 
tude M  gives  the  following  expression  for  V  i 

dL  =  L  —  38©  .04.  .  dM  =  M  —  880  ,69. 
V  =  7o.8»  East— 0.035  dL  +  0.29S  dM +0.0188  dL  dM— 0.0094  dL'~ 
0.0076  d  M". 

All  the  declinations  being  East  are  treated  as  essentially  positive  quanli- 
tle*. 

The  nnmber  of  groups  of  stations  selected  was  six,  in  order  to  solve  the 
six  unknown  quantities  in  the  Hrst  equation. 

There  were  the  following  number  of  stations  In  each  group.  The  Ro- 
man numeral  indicales  the  number  of  (he  group,  and  the  Arabic  numeral 
the  number  of  stations;  I,  1  ;  11,  1  ;  III.  4;  IV,  4  ;  V,  3  ;  VI,  1. 

The  avemge  of  the  residual — ;i.  t.  the  difference  between  the  observed 
and  computed  declinations)— was  0^  056  =  3'.S. 

For  the  observations  in  the  general  table,  the  form  of  the  conditional 
equation  is  the  same  as  above. 

V=V'  +  v  +  sX  +  yY  +  zXY  +  pX'  +  qY'. 

The  annual  variations  were  an  estimated  approximation  by  mutual  com- 
parison of  the  known  values  at  Toronto  and  on  the  Atlantic  coast. 

The  origin  of  co-ordinates  is  assumed  midway  between  lat.  48°  36',  long. 
70*^  W;  and  lat.  29^  07',  long.  830  03';  the  co-ordinates  of  position  are  ex- 
pressed in  degrees  and  decimals  and  wtre  graphically  oblaintd  by  caretui 
plotting  on  a  large  scale. 

Mr.  ChaB.  A.  Schott  in  the  same  volume  furnishes  a  discussion  of  the 
magnetic  declination  on  the  Atlantic  and  part  of  the  Qulf  coast  (communi- 
cation to  the  American  Association  for  the  Advancement  of  Science,  Ap- 
pendix 48  to  Coast  Survey  Report  for  1855,)  of  which  the  following  are 
some  of  the  points ; 

Hausteen's  publication  "Investigations  of  the  secular  variation  since  the 
magnetic  observations  in  Coast  Survey  Report  of  1854, "  gave  a  new  im- 
pulse to  these  tnvestigalions. 
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Dr.  Bowditcb  and  Prof.  Loomis  were  mnjuly  inatniraental  In  bringing 
this  subject  prominently  to  the  notice  of  gcicotiflc  men. 

Prof.  Loomia  glTes  (Hillioian's  Journ.  of  Sci.  and  ArU  1840)  the  annual 
change  of  Tsriation  in  1810  as  2'  for  tht  Southern  Statu,  4'  for  the  MiddU 
and  Vfor  tU  Nam  England  8taU». 

The  eaaaj  is  divided  into  :  <a)  Stalioos  of  reliable  observations  prior  to 
1740  ;  (b)  Ditto  after  that  time ;  (c)  Results  fW>in  comparative);  recent  ob- 
servations ;  (d)  Sstabliahment  of  formulee  ezpreasiug  the  secular  variation 
wltbin  the  limits  Indicated  on  the  title  page  (i.  «.  the  Atlantic  and  part  of 
the  Oulf  coast). 

Under  (a),  Providence,  R.  I.,  Hatbora',  and  Philadelphia,  Penna.,  are  ae- 
lected.  Thirty  declinations  collected  bj  Hr.  H.  B.  Lockwood  from  actual 
observatloDB  and  recorded  bearings  of  a  number  of  objects,  are  couaidered- 
The  formula  employed  U 

D  =  do  +  y  (t  — 1„)  +  I  (t  -  W  +  u  (t  - 1„)'  +  &c. 
Where  y,  z,  u  are  unknown  coefficients,  and  D  =  d  vrliere  t  =  t„.    Put- 
ting d,  =  d,  4- 1  where  x  is  a  smalt  correction  to  the  assumed  value  of 
d,  and  omitting  higher  powers  of  the  time,  tlian  the  third 

D  =  d,  +  K  -f  y  It  —  W  -t  z  (t  —  t,)'  +  u  (t  —  !,)■. 

Assuming  for  1,  the  commencement  of  any  year  and  for  d,  the  supposed 
corresponding  declination  (expressed  in  degrees  and  decimals)  then  each 
observed  value  for  D  at  the  time  t  furnishes  the  following  conditional 
equation  :  0  =  d,  —  D  +  s  +  y  (t  — 1„)  +  z  (t  —  t.)'  -f  u  (t  —  W- 

From  this  by  the  application  of  least  squares  the  normal  equations  and 
COetBcients  of  i,  y,  z,  u,  are  obtained. 

"  The  above  formula  is  capable  of  giving  two  maxima  and  two  minima, 
whereas  the  amission  of  the  third  power  would  give  but  a  minimum. 
And  thii  a»  we  know  from  oburvation  took  plate  about  the  i-ommtTKemenl 
of  thU  century,     tg  is  assumed  as  1830;"  and  d,  =  +  7,30." 

A  table  of  thirty  observations  in  Providence,  R.  I.,  is  reduced  in  sise  by 
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Bubstitnting  a  table  of  sixteen  means. 

which  here  foil 

w: 

1717 

D  =  +  9.60 

1790    D 

=  -f  60 

1730 

^8.47 

1800 

6 

1780 

8.B2 

leio 

e 

1740 

8.38 

1830 

6 

1750 

7.67 

1880 

7 

17«0 

S.90 

1840 

B 

1770 

0.49 

1843 

8 

17B0 

6.37 

1844-8 

9 

BubstituUng 

D  the  ahove  equations 

we  have : 

0  =  —  2.40  +  X  —  lis  y  +  12769  z  —  1443807  tt, 
and  similarly  for  the  other  fifteen  equations. 

Multiplying  each  of  the  sixteen  equations  by  the  coefficient  of  the  fliat 
unknown  quantity  and  adding  them  all  up,  we  get  the  first  of  the  normal 
equations,  and  the  same  operation  performed  for  each  unknown  quantity 
wilt  give  tbe  otiier  norroal  equations. 

•  In  the  dlBcnsaloD  of  aubaeqoent  years  this  data  was  cbanged  to  ISSO. 
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These  would  be  as  follows  : 
0  =  —    7.49+         16 1—       738.3  y+  63883  z—  579S987  u 

0  =  +  578.36  —  786.2  s+  68833  j  +  6792937  z-  G63891700  u 
0  =  —  79077  +  63833  i—  5793937  y  +  563801700  z—  56610893*00  u 
0  =+8788«a— 6792987  x—5638»1700y  —  66610893300  z+683 1983000000  u 

Torocilitste  reduction  Mr.  8choUa8sumeax=:X,  y  =Y:  10',  z=Z:  10*. 
u  =  n :  10*.  Dividing  the  first  equation  by  10°,  tlie  second  by  10',  the 
third  by  10*,  and  the  fourth  by  10*,  he  obtains  the  modified  aormal  equa 

UODB. 

0  =  —  7.4B00  +  16.0000  X  —  7.3630  Y  +  6.3833  Z  —  5.7930  U 
0  =  +  6.7326  —  7.8620  X  +  6.3833  Y  —  5.7929  Z  +  6.B3B9  U 
0  =  —  7.9077  +  6.8883  X  —  S.7B2B  Y  +  B.8389  Z  —  5.6611  U 
0  =  +  8.7834  —  6,7939  X  +  6.6389  Y  —  S.6Q11  Z  —  5.8819  U 
Their  solntion  gives 

X  =  +    0.339         lience       x  =  + 0.339 
Y  =  +    8.648  y  =  +  0,08548 

Z  =  +  16.056  I  =  +  0.O0I5O55 

U  =  +    6.100  n  =  + 0.000006100 

and  the  formula  for  the  declination  becomra 

D  =  +  7».439  +  0.08343  (t  —  1830)  +  0.0016055  (t  —  1880)'  + 
0.0000(»100  (t  — 1880)'. 

A  Table  of  Comparitan*  of  tht  Obt«nad  and  CompaUd  Peelinalioni  at 
ProeideiKe  here  foUoici : 


o 

o 

4-9.64 

+0.04 

0.0016 

1     -0.01 

0.0001 

8.86 

—0.07 

0.0049 

8.22 

-o.ai 

0.0025 

7.63 

;    +0.05 

0.0036 

+0.09 

0.0081 

6.63 

+0.14 

0.0196 

6.2» 

,      +0.03 

0.0004 

6.10 

;     ^,08 

0.0064 

6.09 

-<I.16 

0.0356 

e.3» 

1     —0.11 

0,0131 

6.78 

,    +o-»7 

0.0040 

7.44 

+0.36 

0.0696 

8.46 

'     +0.03 

0.0009 

8.69 

1     +0.04 

0.0016 

—0.20 

0.0400 

li'A' 
e,  =  0.674\^^:7^=  ±  0O.0B5=  ±  6'.1 

Hr.  Schott  proceeds  to  the  establishment  of  formulK  expresaing  the  sec 

*  A  miipiint  makes  tbln  1T3S  Id  Appendix  No.  41),  Coaal  Survej'  Report  ror  1850 
FROC.  &MKB.  PUILOe.  SOC.  XTI.  99.  4c 
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niar  variatloD  in  the  rate  of  magnetic  declinaUon  at  any  place  within  the 
limits  of  the  slatiooB  named  in  the  discuBSion. 

By  the  tables  tliua  framed  the  aTerage  error  in  the  computed  declinations 
is  ±  0.0063. 

He  adds  that  the  small  table  extracted  from  the  Phil.  Trans.  Royal  Soc. 
Vol.  XI,  abridged,  ftrtm  173S  to  1T63,  which  HauateeD  used  in  the  coa- 
stnictlon  of  the  Isogonic  curves  iD  his  ErdnuLgnetismua,  aad  which  here  fbl< 
low  are  erroneous,  inasmuch  as  we  know  that  the  Western  declination  bad 
been  decreasing  from  1700  to  about  1797,  while  the  last  two  lines  of  this 
table  malie  it  seem  to  increase.  Jt  may  be  remaTked  that  the  first  two  line* 
virtually  shuw  increase  of  Westerly,  because  they  shonr  decrease  of  Easterly 
declination. 


Declinatiokb  im 

Obsbbvations 
BY  p.  F.  3b. 

Lat. 

260 
80O 

3S0 

40O 

Long,;  1700. 

1780. 

1744. 

1756. 

30   miles   E.    of  Rodriguez 

80O    4|  E, 

SOP   ajE. 

750  .2f"W, 

70O  ■  7   W. 

Tw. 

8i   E. 

aj  w. 

Hi  w. 

76  miles  E.  8°  N.  ofSt.  Au 

3a  miles  K.  S.   E.   of  Cape 

7    W. 

S65  miles  E.  of  Bandy  Hook. 

12J  W. 

Mr.  Bchott's  contribution  to  our  knowledge  concludes  with  the  folLowiog 
remark  : 

"Before  closing  the  appendix  it  will  be  seen  that  a  look  outfora  time 
of  inflexioo  to  be  expected  about  1867  ±  16  years  was  not  prematare  and 
indeed  we  find  from  the  following  comparison  of  the  computed,  and  my  last 
olwerved  declinations  that  tlie  tatter  always  fall  short  of  the  former — a  plain 
indication  that  the  curve  commenced  turning  its  concave  side  towards  the 
axis  of  abscissa ;  or  in  other  words  that  in  1833. S  the  majiimum  annual 
increase  had  already  been  passed." 

The  annual  variation  of  1830  is  recommended  as  a  constant  for  some  year* 
till  a  new  series  clears  up  the  point.  He  adds  :  "  ■'  Thtis  for  example  the 
declination  in  Boston  in  1870  will  be  found  by  computing  the  increase  for 
twenty  years  (the  difference  of  1870  and  1850)  prior  to  1830,  and  adding 
the  same  to  the  declination  for  1883 :  the  declination  at  Boston  for  1870 
becomes  +  90.8I  +  1^  .48  =  11=;  18'  W."  f 

Referring  to  Mr  Scliolt's  admirable  icinnouied  titbUi  to  accompany  the  C. 
8.  Report  for  1874  we  find  Ihe  Declination  at  Boston  for  1870  given  at  100.00 
(see  table  of  decennial  values).  This  varies  from  his  prophecy  by  0^.28 
or  ie'.8  (or  with  the  correciion  suggested  below  by  0^.30  or  33'.4). 

•Written  In  HJi 

1  Bhould  thlB  not  be  ll°.29T 
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H«  concludeii  by  calling  atteniion  to  the  followiug  epochs. 

Diff&Tance». 
Deduced  nuxlmum  decliualioQ  in  1Q79  d:  10     j     . 

j»» !  '"y"" 

Known  flret  point  of  Inflexion  1741  d=  10  years  I  S7  years. 
Knows  minimuin  declination  1798  ±  S  years  i  S3  years. 
Supposed  second  point  or  inflexion  1830. 

"From  which  it  appears  thai  the  periods  are  diminishing  or  the  velocity 
of  tlie  secular  variation  is  increasiDg,  which  latt«rtssu8tainedhy  acompari- 
BOD  of  V  „„  =  —  4'.6  with  V  ,™  =  +  8'.8  or  +  5',9,"  &c 

In  Coast  Survey  Report  for  1868  p.  192  to  197  Hr.  Scbott  resumes  the  dis- 
GDSsion  of  the  suliject.  He  announces  the  discovery  at  Hatboro,  Pa,  of  a 
longer  period  of  234  years  and  a  shorter  one  of  88  years,  the  range  of  the 
secondary  motion  being  about  A  of  that  of  the  primary  or  about  00.35- 
The  length  of  tlie  shorter  period  as  well  as  Its  epoch  and  range  is  different 
in  different  localities,  but  the  fact  of  the  existence  of  two  such  periods  was 
afterwards  confirmed  by  diecussious  of  the  periods  at  Burlington  Vt.  and 
Providence,  R.  I. 

For  the  representation  of  the  Hatboro  observations  ttae  form  was  employed : 
D  =  d  -j-  r  COB.  (an  +  c)  ^-  f;  cos.  (a,  n  +0,)  when  n  ^  number  of  years 
—  b^re     (     ""^  assumed  epoch  ;  in  this  case  the  year  1880. 

In  the  numerical  application,  the  last  term  being  neglected,  the  form 
adopted  for  the  conditional  equations  was  : 
0  =  —  D  +  d,  +  X  +  COS.  anrcos.  c—  sin.  a  n  r.  sin.  c. 

The  first  assumption  ford,  was  ^:^S.2  and  a  :=  W%^  1-44  as  pointed  out 
in  discussion  of  1855. 

In  a  second  and  tbird  assumption  (a)  was  varied.  Afterwards  tliat 
value  was  assumed  which  made  the  sum  of  the  squares  of  existing  differ- 
ences a  minimum.  The  probable  «j  was  ±  8' .6  as  against  ±  ll'.O  in  the 
former  discussion. 

The  condition  of  the  minimum  declination  is  expressed  by  the  formula 
0  =  5.05  sin.  C1.54n  +  460.8)— 0.90  sin  (4°.!  n— 13°)  from  which 
n  =^  —  B8.T  years.     Hence  the  minimum  occured  in  1TD0.3. 

The  effect  of  the  last  term  is  to  place  the  minimum  3.3  years  earlier. 
The  former  discussion  (in  ia')5)  placed  the  minimum  at  1806.1  dr  19.8 
years  and  the  mean  for  all  stations  then  discussed  gave  1T9T.6  4-  1-8  years. 

By  a  first  and  second  differentiation  of  the  above  formula  v  ^=  -|-45.2  or 
(A«  maximum  annual  change  toill  orcir  in  1875. 3. 

From  the  observations  since  1750,  separately  discussed  in  18S5  T  ^ 
1799.5. 

From  the  next  following  discussion  of  the  magnetic  declination  at  Wash- 
ington.  It  is  concluded  that  the  maximum  declination  at  the  close  of  the 
last  century  was  -|-  0^.43'  or  th«  line  of  no  Dariation  at  its    highest 
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ascent  At  that  i>eKod  paitad  beloa  Waihington.  It  certainly  paiud  abifee 
NoTfoik.  ' 

The  maximum  dPcliDation  will  probably  be  =  40.42. 

Id  Mr.  Schott's  dlBCUsaion  of  the  secular  change  in  C.  B.  Report  for  1S5B 
be  mentions  tbat  no  entire  cyele  has  yet  been  completed  on  eitber  the  Bast 
or  West  coast.  The  linear  form  of  the  formula  first  applied  to  all  obterra- 
UoDS  in  1855  (wbich  does  not  involve  any  great  length  of  period)  ia  retained 
for  the  observations  on  the  Weslcm  coast  while  a  circular  function  is 
cboaen  for  the  others,  of  which  the  length  of  period  and  other  numerical 
co-efflcients  have  been  obtained  bj  tbe  method  of  least  squares.  But  he 
adds,  "  m  long  ai  the  raute  producing  the  tecvlar  ckange  remains  atlogether 
un/Moien  it  is  not  safe  to  trust  too  far  to  the  continuation  of  the  law  thus 
empirically  derived." 

He  finds  that  "  if  tbe  stations  be  arranged  geographical  1;,  the  mlnlman 
(West)  declination  occurred  earlier  at  the  Eastern  than  at  the  Western  snd 
Southern  stations."  *  •  •  "and  if  we  proceed  to  the  Wetltrneoatt  leefind 
that  the  Eaetern  declination  has  not  yet  reached  it*  matimum  iequitalent  to  a 
Weetern  minimam.)" 

This  Report  concludes  with  a  record  of  all  declination  observations  em- 
ployed in  the  forgoing  papere. 


Prom  the  preceding  imperfect  memorandum  of  the  analytical  methods  of 
some  of  the  ablest  mathematicians  and  magnetlcians,  who  Itave  taken  this 
subject  in  band,  and  espedally  of  those  of  Hr.  Schott,  it  will  be  seen  : 

1st  That  to  the  best  informed  the  cause  of  variation  in  declination  re- 
mains still  unknown. 

3d  The  mathematical  analysis  proves  the  existence  of  a  period  including 
secondsrj  periods,  tbe  latter  resulting  from  jwrturbations  due  to  some 
cause  not  identical  with  the  main  cause. 

Sd  Over  small  areas  and  during  short  intervals  of  time  the  magnetic  va- 
riation can  be  predicted  and  a  formula  established  which  shall  express  it. 

4th  The  linear  formula  having  shown  the  change  of  the  kind  of  variation 
in  abscissa  after  a  certain  epoch  and  in  the  kind  of  variation  in  the  ordinate 
after  another  epoch  establishes  the  cyclic  curve  as  one  of  unequal  axes. 

Sth.  The  easternmost  North  and  South  line  which  is  tangent  to  this 
curve  passes  nearly  through  Washington  and  some  distance  west  of  Phila- 
delphia. The  westernmost  North  and  Soulh  tangent  is  not  yet  determin- 
able with  exactness. 

*  B^  reference  to  the  Isogonlc  chart  previously  mentioned,  kindly  curreeted 
and  aent  me  by  Mr.  Schott.  March  IT,  1S7S.  the  highest  position  attained  by  ihe 
Zero  curve  IB  marked  Id  redlnk  as  above  Annapolis  and  Baltimore  Inl7«5,wblle 
by  computing  the  mean  annuBl  declination  (hira  the  Uibles  from  Report  of  ISH 
(Pblladelphia)  It  will  be  found  that  the  maximum  whs  from  17W  to  1T8D  when  11 
amounted  to  tO'.S,  and  therolnlmum  from  1800  to  1810  when  It  amounted  to  0' .0 

The  column  for  Wash  I  ng  Ion  only  soeH  bock  to  IWDbut  Ita  minimum  seems  to 
have  been  between  1790  and  ISDO.  From  tbiK  to  the  present  time  tbli  annual 
mean  for  Washington  presents  several  IrregularilleB, 
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8tb.  The  situation  of  ihia  curve  cannot  be  very  near  the  Terrestrial  Pole, 
since  on  the  aame  parallel  of  latitude  and  with  a  diatance  apart  of  about 
3,685  miles,  Passamaquoddy  Baj  shows  a  (West)  declination  of  +  1B°  and 
Salem,  Oregon,  an  Easterly  declination  of —  20^  for  the  same  year.  Thete 
cnrres  unless  forming  abnonnally  acute  euspa  most  meet  if  produced  be- 
low lat  70°  as  drawn  in  Col.  Babioe's  chart. 

Tth.  It  is  probable  that  the  location  of  the  area  of  magnetic  allraction  is 
nearer  to  the  Atlantic  than  to  the  Pacific  because  the  Isogonic  curres  of 
even  degrees  are  nearer  together  in  the  former  region  than  in  the  latter. 

8th.  Any  theory  which  may  be  established  to  account  for  secular  varia- 
tion must  accept  the  end  of  the  last  century  or  the  iDeginuing  of  this  as  one 
of  the  extremes. 

9th.  The  total  period  of  revolution  according  to  the  best  data  fa  about 
2ST*  years  with  a  margin  of  a  few  yeara  error  more  or  leaa. 

10th.  The  Hmlta  within  which  the  declination  for  a  particular  date  may 
be  calculated  for  a  atation,  where  reliable  observations  are  at  hand.  Is  about 
8' toll'. 

The  following  table  was  calculated  to  represent  the  magnetic  variation 
at  Uount  Holly,  Cumberland  Co.,  Penna.,  for  every  Ave  years  since  1790, 
and  may  serve  as  an  example  of  how  auch  approximately  accurate  tables 
may  be  obtained  for  points  where  the  records  are  very  meagre. 

In  the  first  place  the  Isogonic  chart  of  the  Coast  Survey  forl870  (as  cor- 
rected by  the  pen  of  Hr.  Chas.  A.  Scbott)  waa  referred  to  for  the  positions 
of  various  Isogonic  curves  which  passed  at  difierent  dates  in  the  vicinity  of 
Mount  Holly.  The  exceedingly  small  scale  of  this  chart  and  the  uncer- 
tainty of  the  data  from  which  many  of  the  curves  were  traced,  renders  the 
attainment  of  the  required  declination  only  poatible  within  rather  wide 
limits,  amounting  perhape  to  30'  if  all  errors  be  taken  into  account ;  or  a 
little  more  than  the  minimum  (qaarur  of  a  degree)  noticed  by  an  ordinary 
sarveyor. 

Of  course,  if  the  chart  be  assumed  as  correct,  the  error  is  reduced  lo  less 
than  half  this.  The  method  employed  for  determining  these  declinations 
is  as  follows  :  After  locating  tbe  position  of  the  place  whose  declination  is 
sought  on  the  chart  by  latitude  and  longitude,  a  normal  to  the  isogonic 
curves  of  the  date  required  is  drawn  through  this  place.  The  distance 
apart  on  this  line  of  the  nearestcurves  of  wholedegrees  between  which  the 
place  lies,  is  accurately  measured,  and  afterwards  the  distance  from  the 
point  to  that  one  of  these  curves  which  is  repreienl«d  by  the  smallest  num- 
ber of  degrees.  This  distance  in  the  same  nnits  multiplied  by  sixty  and 
divided  by  the  former  number  will  give  the  number  of  minutes,  which  be- 
ing added  to  the  smallest  number  of  degrees  represented  by  the  two  curves, 
furnishesthecaiTectdecllnationof  the  place  at  thedate  for  which  the  carves 
_  are  drawn.  If  any  actnal  observations  of  the  declination  at  the  desired  lo- 
cality are  at  hand  these  may  be  compared  with  the  nearest  place  at  which 
observations  have  been  carried  on,  and  the  annual  rate  of  change  of  the 

*  See  Mr.  Sctaott'a  Report,  ante. 
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unonnt  expresaing  the  differeoce  between  ihe  two  declinationa  olcul&tad 
and  noted  for  each  term  of  years  between  such  data.  When  observations 
are  entirely  wanting,  an  approKiiuation  to  the  true  decUnatioD  may  be 
made  in  the  manner  already  desi^ribed;  though  the  accuracy  of  such  a  me- 
thod  will  be  inversely  proportional  to  Ihe  distance  along  the  Isogonic  nor- 
mals to  old  Mationa  of  record,  and  directly  MB  the  distance  apart  of  adjacent 


«' 

Dkclikation 

AT 

DiVFERBNCE. 

o 

Philadelpuia.  1  MoDNT  HoLLr. 

Bkmarkb. 

1790 

West  4- 2o  24'      West 

+  (P  14'.54 

30  09^416 

1795 

,.     ^20  15'      ■     ■■ 

0°    B'.17 

20  09'.88a 

1800 

30  (MJ'      East 

_0O04'.34 

20  10'.  248 

1805 

2O06'     ■ 

0O04'.6 

2°  10'.694 

1810 

2^06' 

00  05' 

2Oll',08 

181S 

20  11'.5' 

00   0'  ' 

30  ll'.S 

•Subtract  0'.416 

20 17'      West 

+  00  05' .92 

2Oll'.08» 

from   each    differ- 

1825 

20  29'.5       " 

00  18'.  84 

2°  10'.66 

ence  to  obtain  the 

1830 

2042' 

0°  31 '.75 

20  10'.248 

oextfoUowing 

1835 

30    0'     1     " 

0O51'.17 

down  to  1845. 

1840 

10  09'.5 

20  09'.416 

1845 

3046" 

10  87' » 

20  OB'    t 

18C0 

40  07'      .     ■' 

10  49'.88 

30  17'.  12 

t  Add  1'.635  to 

18-W 

40  33/ 

3O07'.76 

30  3fl'.34 

each  dIBerence  to 

18fl0 

40  an. 

20  36'.6a 

30  83'.37 

get  the  difference 
for  the  succeeding 

1865 

soas'.s.    " 

2045' 

20  41'.5 

1870 

5054'    ,    " 

3O04'.88 

30  49'.63 

year. 

1875 

«o  20' 

30  23',  36 

ao  67'.75 

1877 

6O30"  ■  ■• 

3039" 

8°  01' 

1880 

60  46'      !     " 

30  40'.  12 

80  05'.875 

a.  Interpolation  from  AwlataDt  Bchott's  tables  o> 
Tarlatlon,  U.  3.  Uoast  Survey  Report  (or  ISTl. 

b.  From  chart  ot  Isogonlc  lines  1970.    Tbe  posltloni  of  the  curves  vrll 
to  Mount  Holly  were  measured  Tmia  additions  In  pen  by  Mr.  BchotL 

c.  Obterratlon  by  Beaton  Smith. 
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Regarding  tame  Mttozote  Or«». 

Bt  PBEtairOB  Frazer,  Jr. 

(JUad  bt/or»  tkt  Auitrican  Pkilotopkical  Society,  April  20,  1877.) 

There  are  several  places  in  the  New  Red  SandsloDS  where,  although 
the  presence  of  do  other  formaiion  within  several  miles  is  intimated  on 
the  old  map,  nor  has  any  sudden  change  of  character  in  the  rocli  lieen  sus- 
pected, there  nevenheless  appear  io  be  good  reasons  for  supposing  that 
the  outer  shell  or  the  Mesozoic  strata  has  been  worn  through  and  the  un- 
derlying and  older  formation  hag  been  exposed.  One  instance  (of  not 
much  weight,  owing  to  lis  very  local  character  and  its  proximity  to  the  ac- 
tual boundary  between  the  two  formaiions)  occurs  near  FranklintowD, 
York  County,  near  Lerew'a  taveru,  where  an  oval  piece  of  ground  seems 
to  be  composed  entirely  of  the  older  achisls,  while  the  contiguous  country 
IS  made  up  of  the  newer  shales  aud  sandatonea. 

The  same  thing  may  be  noticed  near  Bendersrille  and  near  Arendtavllle, 
where  small  islaads  of  Mesozoic  seem  to  stand  out  ina  aea  ofHuronlan  schiats 
BQd  debris.  Many  such  instances  taken  from  other  formaiions  will  occur  (o 
«very  geologist,  and  a  glance  at  the  State  geological  map  of  the  last  survey 
will  convey  the  same  fact  forcibly  through  tlie  eye  to  the  mind;  for 
there  it  will  be  seen  that  not  only  are  the  bounding  edges  of  the  formations 
ragged,  and  the  shreds  of  one  left  within  the  domains  of  tl  e  other,  bat 
(sometimes  on  account  of  the  geographical  and  orograpbiculconditlonsunder 
which  the  original  deposition  of  beds  took  place  ;  and  sometimes  owing  to 
the  peculiar  action  of  erosion)  great  peninsulas,  islands  and  archipelagos, 
are  to  be  se«n  distinguishing  themselves  from  the  formation  in  which  they 
lie  by  the  colors  chosen  by  Prof.  Rogers  to  represent  them. 

Such,  for  instance,  are  Che  strips  of  what  Prof.  Rogers  called  PHmal  and 
altered  Primal  which  stretch  out  like  an  Aleutian  chain  in  the  limestone 
sea  of  Lancaster  and  York  Counties, 

So  far  as  this  occurrence  of  the  Huronian  rocka  within  the  limits  of  the 
Mew  Red  Sandstone  Is  concerned,  it  is  important  in  more  ways  than  one. 

1st  As  accounting  for  the  presence  in  the  n<:wcr  of  many  constituents 
characterislic  of  the  older  rocks  in  other  parts  of  the  country  ( magnetite, 
copper  ore,  etc.)  ;  and  2d,  in  resolving  the  doubt  as  to  the  comparative 
thickness  of  the  New  Red  Sandstones  at  adjacent  points. 

It  has  long  ago  been  suggested  that  the  presence  of  the  iron  "Glances" 
In  the  red  shales  and  sandstones,  and  the  presence  In  the  latl«r  of  more  or 
less  well  defined  belts  of  copper  ore,  might  be  accounted  for  on  the  suppo- 
Hilion  that  In  the  making  of  the  newer  beds  the  older  were  ground  up  and 
redistributed  [Te-tedim»nied  would  better  express  the  idea). 

We  know  as  a  fact,  adverted  to  elsewhere,  Ibattheonly  horizons  in  which 
copper  ores  have  been  found  in  this  State  are  the  South  Mountain  series  of 
crystalline  schists,  etc.,  and  these  very  rocks  in  question.  And  even  if  we 
»eelc  elsewhere  In  this  country,  except  a  very  limited  deposit  in  the  Medina 
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groap,  and  tho  lean  copper  eliales  of  the  Catskill,  none  bat  still  more  in- 
Bignificant  exliibitiocB  Lave  been  noted  In  oilier  fomutioni. 

It  might  be  easier  to  account  for  cupriferouB  shales  and  sandroeke  in 
the  Trissaic  l>eds  were  we  sure  that  ferriferoiu  ftod  ctipriferoos  Haronian 
rocks  were  actually  in  contact  with  their  lower  sur&ce,  and  provided  klao 
we  could  And  evidences  of  such  cupriferous  and  ferriferous  horiEons  among 
the  rocks  of  the  Soulb  Mountain  system,  which  are  evident  lateral  continu- 
ations of  the  bed  ol  the  Hesozolc  sea. 

It  is  true  that  a  copper  horizon  lias  heea  noted  in  the  Orthofelsite  of  the 
Soiiib  Mountain,  as  at  Watson's,  Bnyder's,  etc.  in  Adams  County  near 
Monterey  ;  and  deposits  of  Micaceous  and  Specular  Iron  Ore  of  Tery  great 
beauty  at  G.  Coles' near  the  summit  of  the  Qettysburg-Chambersburg  turn- 
pike (both  of  these  in  the  Huronian  series)  :  and  also  that  many  minor  oc- 
currences of  specular  and  magnetic  Iron  ore  disseminated  through  the  rock 
in  minute  crystals  (as  in  specimens  found  on  Oreen  Ridge  near  Caledonia 
Springs,  etc.)  ;  but  all  the  dopoaita  thus  far  discovered  will  not  account  for 
the  exceptionally  rich  character  of  tliat  portion  of  the  Hcsozoic  beds  which 
abuts  upon  the  eastern  Hank  of  the  South  Mountain.* 

In  my  report  of  progress  for  1875  (Second  Geol.  Survey  of  Penn.  CC,  p. 
338),  I  have  given  reasons  for  the  rejection  of  any  theory  which  Implies  a 
localdepoelt  of  these  ores  (i.  6.  only  along  the  borders  of  the  formation), 
and  I  haTe  cited  eleven  localities  scattered  over  the  length  and  breadth 
of  the  Hesozolc  belt  in  York  and  Adams  Counties  where  micaceous  ore  ap- 
pears— more  or  less  mixed  with  magnetite.  The  copper  horizon  of 
Phceniiville  seetns  at  Qrat  sight  to  agree  well  with  the  views  advanced  by 
Dr.  Hunt  and  others  concerning  the  restriction  of  the  metalliferous  strata 
to  the  two  edges  of  the  New  Red.  for  Phteniiville  lies  very  near  the  soath- 
em  edge  of  this  formation  on  the  Schuylkill,  where  It  has  dwindled  down 

*  Dr.  T.  Starry  Hant,  !□  a  recently  published  paper  on  the  "Cornwall  Iron 
Mine  and  some  related  depoalla  Id  Penngylvaala,"  BtBt«aas  follows: 

"  But  I  have  now  to  bring  to  your  notice"  •  •  •  ■■  those  orea  which  arc  round 
"  over  PenniylVBDlaaloDg  both  borders  or  the  Mesocolo  red  ■aadslone  rorma- 
"  tlon  wbleh  stretchoB  through  the  atate ;  Including  on  the  aoutb  (Ida  the  ores 
"  ot  Warwick  and  tlie  Jones  Mtne,  and  on  tba  north  side  a  line  or  deposits  trom 
'•  Boycrtown  and  the  victnlty  or  Reading  to  beyond  the  Susquehanna,  Includ- 
'■  IQK  the  great  Cornwall  Mine  near  Lebanon."' 

•'  These  oren  were  by  Prof.  Rogen  referred  to  what  he  designates  the  Primal 
"  slates,  which  be  regarded  as  tbetowestmemberDCthePaliBOEalc  series,  though 
"  by  some  later  otnervera  the  Cornwall  Mine  and  certain  related  depoalls  west 
"  ol  the  Susquehanna  have  been  reterrad  to  the  Meeoiolc  sandstone.  It  would 
''  be  roreign  to  my  present  purpose  to  set  forth  the  reasons  wbleh  lead  me  to 
"  ooDolnde  that  these  are,  all  of  tbem,  really  eontemporaneou*  deposits  Included 
■'  In  the  Prtma]  slates,  which  corresponds  to  a  portion  of  the  lower  Taoontc  so- 
"  rtes  or  Emmons,  and  belong,  In  my  opinion,  to  a  lower  horlion  than  tba 
"  Potsdam  sandstone  of  the  New  York  system.  Thai  UiMy  are  vitlfcWionlvolo'V 
"  (h«  bonlfTi  of  lilt  ifttotiria  taniUlone  formation  it  riut  to  lAe  fad  Hull  OlOH  aneteiU 
"  ort-bearing  roclit,  from  their  dteavrd  eonditlon  and  llteir  Inferior  Aordneu,  ?iava 
'■  baenremoved  by  denudatton.  except  when  proleded  be  the  proximiiv<lf  Ux  imimt 
"  Ktndttonei  or  of  eruptive  rocks,  atlilhe  eaie  at  Ihe  Comu/aU  Mine." 

(TnusactlDus  American  Institute  of  Mining  Rngtneers.  Vol.  IV,  p.  330.) 
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to  about  liairHie  brc«(Uli  witicli  it  exbibils  on  the  Delaware.  It  is  wurtby 
of  nole  that  Ihig  contraction  of  llie  urea  of  the  New  lied  has  been  brought 
about  by  s  slopJDg  iDwards  towards  the  median  line  of  both  ils  north  and 
south  boundaries,  so  that  if  the  lireadth  of  the  Mesozoic  rocks  on  Che  Dela- 
ware were  continued  to  the  MarylaDd  line,  thia  ore  region  would  fall  but 
little  below  the  axis  of  the  belt.  Furthermore,  Ihia  position  would  accord 
well  witti  tliat  of  Ibe  copper  ore  deposit  in  Bonnaughtown,  about  eight 
kilometera  (or  five  miles)  east  of  Oellysburg. 

The  saute  argument  may  be  applied  to  the  iron  ores  of  Uie  Allland 
mines,  which  are  cut  in  s[>eciilar,  somewhat  magnetic  and  very  cuprifer- 
ous ore,  for  thia  locality  tieo  1 1  kilometers  (or  6i  miles)  S.  E.  of  the  N.  W- 
limit  of  the  New  Kcd. 

If  the  eanie  view  be  held  to  cxplnin  the  Cornwall  deposit  aod  the  Alt- 
land  deposit  the  latier  must  be  of  ante-Potsdam  age.  This,  however,  is 
not  at  all  yet  sustained  by  obtservaiion. 

Again,  if  the  source  of  all  this  magnetic- micaceous  ore  be  assumed  to  tw 
Ihe  older  slater,  then  it  neeius  lo  indicate  that  the  greater  part  of  the  sand 
obtained  by  wearing  the  shores  of  the  Hesozoic  sea  was  oblajued  from  the 
Iluronian  rocks,  for  over  every  kilometer  ({  raile)  of  the  breadth  of  the  de- 
posit in  York  and  Adams  will  be  found  sorn^  flaky  "  iron-glimmer."  besides 
many  bells  of  shale  and  sandstone,  colored  green  with  the  debris  of  the  Ilu- 
ronian chlorite?  and  sparkling  with  the  hydro-micas  of  the  same  age. 

Now  supposing  that  this  were  true,  ('.  e.  that  either  the  greater  part  of 
Ihe  Mesozoic  sandstone  rocks,  or  at  least  a  large  proportion  of  them,  taken 
in  any  part  of  the  belt,  consisted  of  the  debris  of  the  Iluronian  schists 
worked  over,  it  might  prove  a  connection  between  Ihese  ore  deposits,  but 
a  few  miles  from  the  South  Mountain,  and  those  of  the  latter:  independently 
of  whether  the  shallow  but  monoclinal  si ruclureof  these  beds  <, as  explained 
by  Ihe  wave  strewing  hypothesisofH.  D.  Rogers  ;  or  the  deepening  tDUgh- 
boltom  hypothesis  of  J.  D.  Dana).*  or  the  normal  dc|>osit ion,  folding  and 
eubsetjuent  erosion  shall  lie  assumed,  for  even  in  this  latter  case  a  margin 
of  a  certain  width  along  the  coast  line,  where  Ihe  water  was  shallow, 
would  show  in  the  deposits  the  characters  of  the  original  rock  forming 
ils  shelving  bottom. 

So  that  in  any  case  we  should  look  for  the  Hnronian  source  under  the 
present  position  of  the  ore,  because  the  waves  which  broke  up  the  shallow 
bottom  would  strew  the  dfbrisin  the  immediate  vicinity  of  the  parent  rock. 

[In  Rogers'  hypolhcsis  the  direction  of  the  apparent  motion  of  the 
wave  is  the  really  im|)ortant  factor,  and  it  is  difBcult  to  undersland  why 
we  should  not  have  8.  B.  dips  on  the  S.  £.  margin  of  the  Mesozoic  es- 
tuary, since  the  waves  are  supposed  to  produce  layers  dipping  in  shore. 
(See  diagram.  Vol.  II.  Part  II,  p.  812,  Final  Report  on  the  Geology 
of  Pennsylvania.)'!'  Or  vice  versa  if  the  latpeiuion  hypothesis  tibid,  dia- 
gram p.  813)  be  preferretl.] 

But,  abandoning  this  wave-strewing  hypothesis  as  altogether  Inadequate 

•  Manual  of  (ieology,  1875,  i>.4ai.    1 18S». 
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to  account  for  txtds  of  Btitb  depth  ae  tlioee  we  find  ia  the  New  Red,  we  maj 
neTcitheless  consider  the  eHect  of  llie  waves  in  forming  elrata  of  sedimeDi 
in  theslialtow  portions  adjntcnt  lo  tlie  coast  (wliich  bcre  seems  M  have 
tieeo  the  Bouiii  Mountain). 

The  dirwlion  of  Ibe  lijic  of  Section  7,  Report  for  1875  C  C  (which 
corresponds  with  the  Soutli  Mountain  pnrlinn  of  the  Section  of  the  same 
niinil>er  in  Roger's  flnal  Reporll  was  cliOBen,  after  an  examination  of  the 
plollc<l  work  in  that  region  permitted  a  mean  of  all  the  mountain  dip«  to 
lie  taken.  Tlie  direction  of  lliis  meain  dip  was  chosen  as  tlie  direction  of 
llie  sectiim  line  because  it  was  tlie  line  moat  nearly  corresponding  wiUi  all 
the  oljeerved  dljis.  A  direction  perpendicular  to  this  will  therefore  re- 
present with  the  nean'St  approacb  to  exactness  the  strilcc  of  the  old  Hn- 

These  mean  dip  and  strike  lines  are  constant  for  llie  entire  portion  of  the 
South  Mountain  here  under  consideration. 

This  strike  is  E.  273N. 

Tlic  strike  of  the  New  Red  Sandstone  rocks  contiguous  to  tlie  above  Hu- 
ronian  rocks  was  calculated  in  the  same  way,  for  Section  6a  (the  nearest 
Section)  and  Is  E.  40ON. 

These  lines  thus  intersect  each  other  at  an  angle  of  13^. 

If  we  a.«sume  that  all  the  New  Red  Sandstone  rocks  which  cover  a  strip 
of  country  from  10  10  13  kilometers  (61  to  7J-  milesi  from  the  liase  of  the 
Sontti  Mountain  were  parts  of  the  sliallow  or  littoral  tiesozoic  sea,  and  there- 
fore csiKcially  subjected  to  the  wasting  action  of  the  waves ;  it  is  natural 
that  the  ore  belt  of  the  new  forming  rocks  must  follow  approximately  the 
ore  line  below,  and  since  only  in  a  limited  margin  lieyond  the  actual  breadth 
of  the  parent  lied  is  it  likely  that  the  ore  would  show  in  the  new  forma- 
tion, it  migbl  appear  as  if  deposited  in  a  vein  more  or  less  clearly  defined, 
and  following  a  course  of  about  E,  27°  N.  It  should  be  here  emphasized  that 
this  might  lie  so  independently  of  the  accuracy  or  error  of  the  wave-strew- 
ing hypothesis,  and  Independently  of  whether  their  present  dips  were  ac- 
quired then  or  sulisequently;  provided  only  that  the  new  rocks  were  form- 
ing on,  and  from  the  old.  But  whether  or  not  this  be  the  case,  the  follow- 
ing phenomena  are  interesting. 

The  mines  known  as  the  Dtllsburg  Group  lie  too  close  together  to  enable 
one  to  predicate  anything  with  confidence  f>om  tliem  alone  as  to  the  di- 
rection of  the  one  or  more  belts  of  ore  in  which  they  are  sunk,  but  if  we 
connect  tAgetber  the  three  north eaaleru most  ore  properties  mentioned  in 
General  Map  C  C  1876.  (Meyer's,  Ellicker's  and  Kimmel's)  with  the  group 
around  FrankUntown,  the  line  is  very  nearly  E.  26°  N.  i.  e.  that  of  the 
above  mentioned  strike  of  the  Huronian  measures.  Moreover  there  does 
seem  to  be  a  certain  conformability  of  the  Dillsburg  and  other  groups  to 
this  line.  [N.  B.— The  strike  of  sandstone  60  tt.  down  In  the  Altland 
bank  group  is  about  E,  30°  N. — nearly  the  same.  ] 

It  chances  that  the  average  dip  of  the  South  Mountain  rocks  remains 
pretty  uniform  from  N.  E.  to  S.  TV.,  so  that  if  there  were  any  foundation 
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ti>r  tlic  Kiip)K>sition,  we  ought  to  be  able  to  folluw  one  or  more  bells  of  ore 
iu  a  talera1>ly  strniglit  course  rrom  one  formatiou  into  the  other. 

On  tbe  guueral  map  to  illustrate  tlie  report  or  18Tr>,  lines  were  drawn 
from  the  Franklintown  ore  iliggingB,  E.  27^  N.  and  W.  37^  S.  The  firsr 
i}f  lhe»e  passes  through  the  locality  where  ore  liaB  been  prospected  At 
Meyers',  Ellicker's,  Bud  Kimmer^i,  The  W.  37^  S.  lino  paases  through  Uie 
town  of  WhiteHiown  (or  Idavillcj,  where  was  a  once  famous  iron  mine. 
All  these  three  occurrences  are  clear  of  the  mountain  range.  The  first  two 
are  in  the  New  Red,  the  last  in  the  older  (Huroniaa)  crystalline  schists  or 
in  the  mixed  marginal  formation.  Continuing  this  line  still  f\irthor  W. 
37  -  S.  it  cuis  ilio  very  singular  ore  mine  of  G.  Coles  in  the  Catholic  Val- 
ley (a  Buiall  valley  among  the  South  Mountain  ridges).  This  same  line 
emerges  in  tlie  C'umberland  Valley  where  several  new  ore  pits  sunk  by 
Col.  Wiesiling  have  proved  the  existence  of  ore.* 

Drawing  u  parallel  line  of  W.  27^  8.  trinn  the  Dillsburg  group,  we  cross 
the  Bender,  McCormlck  and  Williams  limonitc  mines  in  tbc  first  high 
land  of  the  mountains  about  6.5  kilometetsior  a  little  more  than  four  miles) 
S.  W.  of  Dillsburg.  Near  [he  Chambersburg  turnpike  this  line  crosses  the 
"  Furnace  bank  "  opening,  which  cnn  be  seen  from  tlie  turnpike  □□  tbe 
brow  of  a  steep  hill  just  across  |W.  oO  the  Connooclioaque. 

If  wc  move  the  parallel  ruler  front  this  line  III)  it  imss  through  Pine 
Grove,  and  draw  another  line,  this  latter  will  very  nearly  pass  through 
Medler  and  Sayler's  and  the  Thomas  Iron  Co.'s  banks  S.  B.  of  Papertown, 
in  <me  direction,  and  through  the  Hoosac  Hun  Mine  of  the  old  Caledonia 
Furnace  property  in  the  other,  emerging  ii'om  the  mountains  near  tbe 
muutli  of  Cold  Spring  Ravine  at  the  ore  ojieningof  Mr.  Good. 

Thus  it  will  be  remarked  that  not  only  does  the  characteristic  strike  line 
nf  the  old  Iluronian  rocks  enable  us  to  pass  from  known  ore  localities  in 
(he  older,  to  known  localities  in  the  newer  formation  ;  but  all  the  Important 
mines  of  this  particular  region  yet  known  in  both  fomialinns  can  be  con- 
nected together  by  two  or  three  such  lines. 

"  It  Is  doubtflil  If  the  iKtter  Is  more  than  a  coincidence,  ae  Ihp  portion  of  tbis 
line  between  Coles'  ore  mint  and  the  Cumberland  Valley  probably  crowea  the 
llDeofagrcatfaultand  thrust ;  the  most  Iniporlanl  dynamic  element  In  the 
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BV  J.   BLODSKT    HHITTOM. 

(Bead  bff ore  llM  American  Philo'Oirliieal  SocUlg,  AftrilHi.  IBTT.) 

Al  the  meeting  o(  tbe  tlflh  of  January  last  I  exhibited  a  small  sample  ut 
fondenBed  airdried  peat,  prepared  by  the  Dtxlge  process,  at  work*  in 
operation  Dear  Syracuse,  N.  T.,  under  (he  directiou  of  Jas.  M.  Hart  and 
otberB,  and  stated  llial  my  purpose  was  to  ascertain  by  analysis  its  geoerHl 
composition  in  order  to  dud  what  value  it  possessed  for  blast  and  puddliog 
ftimacc  use  and  generating  steam  in  Imilers,  and  would  communicate  to 
Ibe  Society  tbe  results  nbtaine<i.  Since  then  I  have  received  more  of  Ihc 
same  material  charred,  and  some  samples  prepared  by  the  Wright  process. 
at  works  al  Rome,  N.  Y.,  under  the  direction  of  the  patentee.  W.  E. 
Wrigbl  ;  and  also  some  samples  of  true  brown  coal  or  lignilc,  apparently 
a  derivative  of  peat,  found  In  considerable  quantity  in  more  or  less  dis- 
connected deposits  of  from  one  to  seven  feet  in  thickness,  principally  is 
the  region  of  tbe  Ouachila  River  in  Southern  Arkansas.  In  order  to  em- 
brace in  the  communication  the  results  of  tbe  analyses  of  these  last  samples, 
there  has  been  more  delay  than  was  anticipated.  Portions  of  the  sampled 
arc  now  presented  for  Inspection  and  comparison,  and  also  I  respectfnilr 
submit  the  results  of  (be  analytical  examinalions  so  far  made. 

Tbe  lignite  has  a  sjx'ciflc  gravity  of  1.29.  It  is  lighter  in  color  than  the 
peats,  and  more  uniform  in  structure,  but  by  exposure  to  a  drying  atmos- 
phere, however  alowly  the  diying  is  effected,  becomes  quite  friable,  and 
at  once  breaks  into  pieces  when  roughly  handled.  It  ignites  most  leadily, 
and  with  a  draft  gives  a  long,  bright  flame  and  very  little  smoke,  but 
would  not  answer  the  purposes  of  tbe  blackamitb  ;  it  does  not  cake  or  fomi 
a  coherent  coke. 

Bttul/t  of  atuxlj/Ht. 

Water 23.82 

Crude  oleaginous  matter I2.i9 

Other  volatile  matter  more  or  less  combustible 28.M 

Ash 4.85 

Fixed  carbonaceous  matter 30.00 

Total 100.00 

Included  in  llie  above  : 

Sulphur. 551 

Sulphuric  acid 828 

PhoBpboric  acid 007 
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CoiniM-iilion  of  the  Anh, 

Ferric  oxide 34,  <5 

Silica 40.t4 

Alumina 26.61 

Lime ;...       8.31 

Magoesm 16 

Sulphuric  ai'id 63 

PhoBphoric  add 13 

Alkali,  undcteoied  mutter  and  loss 1.61 

Total 1TO.(K) 

Till;  sample  of  peal  marked  "From  Illinois "  (about  1  Hi.),  came  with 
the  one  from  tlit  Syracuse  Works,  and  vm  prepared,  it  is  niipiMteed,  by 
the  Dodge  ]ir<H'i'8s,  specitic  gravity  l.M. 

Rttultf  of  Aaali/i-i-. 

Water 13.  W) 

Volatile  matter  more  iir  less  cnuibustilile 48.70 


Fi.ted  earlionaeeoiiH  it 

Total 

Included  in  the  aluivc  : 
:^u1phur 


c  acid pnuiically  none 

Cm,.'"-'"'""  "/""■■*<"'■ 

Ferric  ci.\ide 'J.50 

*lica 48.00 

Alumina 18.20 

Lime 24.41 

MagncBifl 18 

Man  gauoua  oxide 33 

Sulphuric  acid l.ftO 

Phoaplioric  acid (race 

Alkali,  undi  W<ted  mailer  and  loss 2.50 

Total 100,00 

Tlie  sample  of  peal  from  the  Syracuse  Work»  'about  40  Ihs.)  was  dug 
from  an  extensive  bog  nine  miles  nortli  of  the  city,  and  prepared  bj  grind- 
ing into  pulp  in  a  bath  of  water  and  then  draining  and  airdrying.  The 
cost  of  the  material  in  quantity,  cut  and  l>roken  into  pieces  somewhat 
larger  than  a  man's  flst,  and  dried  in  condition  like  the  sample  exhibited, 
is  stated  to  be  not  exceeding  *1.85  )>er  gross  ton.     It  is  not  at  all  friable 
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but,  on  the  coDtrar}-,  is  tougb  and  slrong,  and  will  bear  rougher  haudllng 
than  maaj  of  the  bituminous  coals.  It  ignites  readilj,  and,  like  the 
lignite,  burns  with  a  long,  bright  flame  and  little  smoke.  The  speciAc 
gravity  of  the  pieces  Icated  varied  considerably  from  below  1  to  1.28  :  not 
more  than  one-half  of  them  sunk  in  water. 

Hfsullt  of  Analyti*. 

Water 31.68 

Crude  oleaginous  and  larry  matter 16.47 

Other  volatile  matter  more  or  less  combustible. 38. 37 

Ash 8. 13 

Filed  carbonaceous  mailer 25.46 

Total lOO.W 

Included  in  the  above : 

Sulphuric  acid 3.3S5 

Phosphoric  aciil 068 

t'oinp<mUion  of  the  Atli. 

Ferric  oxide 7.5& 

Silica 13.35 

Alumina 6.54 

Lime 44.81 

Magnesia. 1.36 

HanganouB  oxide trace 

Sulphuric  acid 31.60 

Phoaphoric  acid 74 

Alkali,  undetected  mattei'  and  loss 4.65 

Total 100. 0(1 

The  sample  of  charred  peat  (about  8  lbs.)  bad  an  average  specitlc  gravity 
of  1.33.  It  was  (Viable,  and  willi  ordinary  handling  broke  into  pieces  of 
the  size  of  a  walnut  and  less.  A  portion  of  it  was  thoroughly  dried,  but 
afterward  found  to  reabsorb  inoiature  from  tlie  atmosphere  readily  ;  ex- 
poaed  to  the  air  in  a  chamber  of  the  laboratory,  il  regained  7.20  per  cent, 
in  48  hours. 

RemiUii  of  Annlnti*. 

Water 13.10 

Volatile  matter  more  or  less  combuetlhtc 23.61> 

Ash 15.27 

Fixed  carbonaceous  matter 48.i>4 

Total 100.00 

These  results  show  that  the  material  had  not  been  thoroughly  coked. 
hut  merely  charred.     Tested  in  a  good  13  inch  wind  assay  furnace  il 
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f^l«d  to  produce  beat  sufficient  Tor  the  induction  ot'  an  ore  of  iron  tu  » 
buttoa  of  metal :  the  quantity,  though,  was  scarcely  sufficient  for  a  con 
elusive  test.  It  burned  with  a  roar,  and  gave  flame  enougli  to  heat  the 
pipe  red'bct  for  some  distance,  which  I  never  found  autbracile  to  do  ia  the 
sauie  fUmace. 

The  sample  of  peat  fruoi  Rome,  N.  Y.  (about  SO  lbs.),  was  dug  from  a 
bog  in  Oneida  county,  wliere  large  bodies  of  it  exist,  and  prepared  by  first 
grinding  into  pulp,  tben  partially  compressing  and  air-drying,  and,  lastly, 
more  completely  drying  in  a  current  of  air  artificially  heated.  The  coat  of 
preparing  in  quantity  is  estimated  at  under  fl.SO  per  gross  ton.  Tbe 
pieces,  like  those  of  Syracuse  article,  are  of  suitable  size,  tougb  and  strong. 
Tbe  specific  gravity  varied  mostly  between  1  and  1.31  ;  nearly  all  of  the 
pieces  tested  sank  in  water 

Reiulti  of  Anulynt. 

Water U.3» 

Crude  oleaginous  and  tarry  iiialter lit. 77 

Other  volatile  matter  more  or  less  conihus^ble 80.SU 

Aab 12.40 

Fixed  carbonaceous  matter 32.S5 

Total 100.00 

Included  in  llie  above  : 

Sulphuric  acid 1.44 

Phosphoric  acid 17 

Compo'ilion  of  the  Aik. 

Ferric  oxide 7.!<I 

SUica 33.24 

Alumina 14.83 

Lime 35.21 

Magnesia 36 

Uanganous  o.xide LOG 

Sulphuric  acid 11.82 

Phosphoric  acid 1-35 

Alkali,  undetected  matter  and  loss 2.73 

Total 100,00 

A  portion  of  this  sample  was  tested  in  the  assay  t\irnace  with  about  the 
same  effect  as  that  produced  by  the  charred  peat.  Another  porliou  was 
tested  for  liability  to  absorb  moisture  from  the  atmospliere,  and  found  to 
regain  7.70  per  cent,  at  a  temperature  between  65°  and  73°  P.  in  three 
days.    What  it  would  regain  out  of  doors  in  a  covered,  latticed  bio  can  be 

From  the  facts  staled  it  is  clear  that  neither  of  tbe  samples  examined 
would  he  equal  to  wood  charcoal  for  use  in  blast  fiirnaces  as  they  are  now 
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conatrucied  ;  if,  unmixed  witli  otiier  fuel,  they  would  answer  for  auch  use 
al  all  Willi  profit.  If  they  were  coked  and  made  into  a  compact  coal, 
tough  enough  to  wIttiBtniid  tlic  pressure  and  abrasion  of  the  ore  and  flax 
without  unduly  crushing — which.  I  lielieve,  would  be  quite  impracticable 
with  the  lignite — they  might  answer  well ;  lite  large  quantity  of  ash  they 
contain  would  lie  the  only  objection.  The  ash.  Iiowever,  being  rich  in 
lime  and  also  containing  some  potash  and  soda,  would  not  prove  very  re- 
fractory. The  sulphuric  acid  would  not  become  reduced  and  give  sulphur 
to  the  iron,  but  pass  off  mostly  as  sulphate  in  the  alag,  and  the  phosphorus 
present  being  small  would  have  little  effect.  The  peat  from  Illinois  would 
afford  68,fl3  of  ash  with  100  parts  of  flsed  carbon,  that  from  Syracuse 
31  .SO,  and  that  from  Rome  54.22.  Wood  charcoal  usually  affords  less  than 
1  pcrct-nt.  of  ash  ;  coke  from  bituminous  coal,  variable,  but  usually  less 
than  12  |>or  cent.,  and  anthracite,  also  varialilc,  but  usually  less  tlian  8  per 

As  a  fuel  for  use  in  puddlinf!  furnaces  tliose  condensed  peats  would  un- 
questionably answer,  and  best  when  well  dried-  They  would  burn  freely 
without  caking  or  forming  any  undue  amount  of  clinker,  require  no  cxces.^ 
of  blast  or  dralY.  and  afford  combustible  gas  free  from  sulphur  in  greater 
volume  than  the  ordinary  bituminous  coals.  By  mixing  the  gas  with 
heated  air  at  or  near  the  bridge  walls,  an  exceedingly  high  heat  could  be 
produce<l.  For  use  in  the  Siemens  regenerative  furnace  they  would  be 
especially  well  adapted,  their  contents  of  moisture  being  no  disadraniagc. 
but  decidedly  bencfteial.  Burning,  as  they  could  be  made  1o,  with  a  long, 
hoi  and  almost  smokeless  flame,  their  value  for  the  production  of  steam  in 
stationary  and  other  tioilers  would  be  great,  and  for  the  production  of  an 
illuminating  gas  of  high  candle  power  they  would  be  no  less  valuable.  I 
regard  them  as  not  at  all  liable  to  spontaneous  combustion. 

Much  has  been  said  of  the  value  of  peat  for  fuel  purposes.  The  litera- 
ture upon  the  subject  is  volumlnouB.  My  conclusions,  however,  are  not 
drawn  from  anything  hitherto  published,  but  alone  ^m  the  facts  revealed 
by  the  analyses  and  tests  made  as  stated.  Peats  differ  more  or  less,  and 
some  very  widely  in  the  relative  proportions  of  Iheir  consiituenis,  and 
their  fliness  for  use  dc|>ends  materially  upon  the  manner  in  which  they 
are  prepared  ;  hence,  to  determine  the  true  value  of  any  one,  a  chemical 
analysis  and  other  tests  should  be  resortc<l  to. 
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Stated  Meeting,  April  6,  J877. 

PreBent  19  members. 

Vice-President,  Mr.  Price,  in  the  Chair. 

Lettera  accepting  memberahip  were  received  from  E. 
H.  Von  Baumhauor,  Harlem,  March  7,  1877;  from  C.  Wm. 
Siemens,  12  Queen  Ann's  Gate,  WeatminBter,  S.  W".,  March 
14,  1877  ;  and  from  Mariano  Barcena,  dated  Meteorological 
Central  Observatory,  Mexico,  March  25,  1877, 

Letters  of  acknowledgment  were  received  from  the 
Academyat  St.  Petersburg,  February  26  (62,  74,  97);  Royal 
Society  of  Sciences,  Gottingen,  February,  1877  (97);  Royal 
Library,  Leipzig,  February  4  (97);  S.  de  Phy.  Geneva, 
December  1, 1876  (94,  95,  XV,  ii) ;  Royal  Danish  Academy, 
Copenhagen,  March  13  (97);  Chicago  Academy  of  Science, 
March  6  (Proc.  16, 17,  33,  35  to  39,  Vol.  Ill,  Vol.  V,  want- 
ing 44,  Vol.  VIII  to  XIV,  78,  94,  95,  96,  98). 

Letters  of  envoy  were  received  from  Dr.  A.  Dreschler, 
Dresden,  February  11 ;  Royal  Academy,  Vienna,  Sefitember 
29,  1876;  Royal  Observatory,  Greenwich,  March  1877; 
Meteorological  Office,  London,  March  1877 ;  Howard  Col- 
lege Observatory,  April  3 ;  United  States  Lighthouse  Board, 
March  22  ;  United  States  Xaval  Observatory,  January  81 ; 
and  the  Department  of  the  Interior,  April  3,  1877. 

Donations  for  the  Library  were  received  from  the  Xic.  Ob- 
servatory, St.  Petersburg;  Royal  Danish  Academy;  Royal 
Academy,  Vienna;  M.  Adolph  Dreschler;  the  Society  at 
Ulm ;  Neu  Lausitz.  Magazin,  Gbrlitz ;  N.  H.  S.  Bonn ; 
Royal  Society  Gottingen ;  Flora  Batava ;  S.  de  Phy.  and 
M,  H.  de  Saussure,  Geneva;  Royal  Academy  of  Lincei, 
Rome  ;  National  Library  and  Faculty  of  Medicine,  Madrid  ; 
Society  of  the  Friends  of  Peace  at  Valentia;  Central 
Geographical  Commission  of  Lisbon  ;  Portuguese  Commis- 
sionere  to  the  Centennial ;  Royal  Astron.  Society,  Society 
of  Arts,  and  Nature,  London  ;  Lit.  and  P.  Society,  Liver- 
pool ;  Astronomical  Observatory,  Harvard  College ;  Com. 
PROC.  AHER,  rHrt.on.  aoc,  xvi,  99.  4k 
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Corr.  Old  South  Church,  Boston  ;  B.  N.  H.  8. ;  Sillimau's 
Journal ;  American  Chemist ;  Geoloj^ical  Survey  of  New 
Jersey;  Academy  Natural  Science;  Franklin  Institute; 
College  of  Pharmacy,  and  E.  D.  Cope  ;  United  States  Naval 
Observatory ;  Signal  Service  Office ;  Light  House  Board ; 
Botanical  Gazette,  Hanover,  Ind. ;  University  of  California, 
Berkeley;  and  the  Brazilian  Biogntphical  Annual,  Rio  de 
Janeiro, 

The  death  of  Prof.  J.  S,  Hart,  aged  67,  at  his  residence  in 
Philadelphia,  March  26,  1877,  was  announced  by  the 
Secretary. 

Prof.  Frazer  exhibited  and  described  the  construction  and 
use  of  a  new  compass  devised  by  Major  Brooks,  for  tield 
work,  to  detect  and  measure  local  attraction  more  accurately 
than  the  ordinary  dipping  needle. 

Prof.  Frazer  communicated  a  [laper  on  Magnetic  Declina- 
tion. 

The  Secretary  read  a  paper,  entitled  "  On  the  relative  ages 
of  the  Sun  and  certain  of  the  Fixed  Stare,  by  Prof.  Daniel 
Kirkwood  of  Indiana  University,"  which  was  discussed 
by  the  members  present. 

The  Secretary  presented ,  for  Dr.  Brinton,  a  paper,  entitled 
"The  Tiraucua  Language,  by  Albert  S,  Gatschet." 

The  Secretary  read  a  short  communication  from  Mr,  C, 
E.  Hall,  entitled  "Contribution  to  the  Palieontoiogical 
Museum  of  the  Second  Geological  Survey  of  Pennsylvania,"' 
describing  the  late  discoveries  of  Eurypterus  (hitherto 
characteristic  of  the  Silurian  Water  Lime  rocks)  in  the  Sub- 
carboniferous  and  Carboniferous  of  Northern  and  Western 
Pennsylvania,  by  Mr.  Oarll  and  Mr.  Mansfield. 

Dr.  Le  Conte  read  portions  of  a  private  letter  and  de- 
scribed the  activity  of  the  new  Society  of  Sciences  at  Dav- 
enport, Iowa; — on  motion  the  placing  of  that  Society  on 
the  list  of  Correspondents  was  referred  to  the  Publication 
Committee. 

On  motion  the  Secretaries  were  authorized  to  accept  Mr. 
Sinclair's  contract  to  make  for  $25  a  piece,  two  plates  to  il- 
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lustrate  Prof.  Cope's  [mper  on  the  brain  of  Coryphodon  Ele- 
pbantopiis. 

Mr.  E.  K.  Price  ottered  the  following  resolution  which 
was  seconded  and  ptis.sed: 

Ratulvtd,  Thai  since  by  the  deatli  of  Messrs.  Dunwfi,  Trego  and  Uuillnu, 
there  arc  three  vacancies  in  the  Committee  on  tlie  Miciiaux  Legacy,  ttiat 
said  vacancies  be  now  tilled  by  new  appoin Intents. 


Mr.  Joseph  P,  Townsend,  Mr.  Aubrey  H.  Smith,  and  Mr. 
W.  M.  Tilghraan,  nominated  respectively  by  Mr.  Price,  Dr. 
Cresson  and  Mr.  J,  S.  Price,    were  elected   to   fill   the   va- 


Mr.  E.  K.  Price  offered  the  following  resolution,  which 
was  seconded  and  passed : 

lUiohed,  Tliat  tbc  Committee  ou  tbe  MIchaux  Legacy  be  autbori/^d 
to  consider  and  report  to  tbc  Socieiy,  from  time  to  lime,  wbat  appropria- 
lions  should  be  made  of  the  residue  of  tbe  income  of  iliat  Legacy,  so  that 
the  purposes  of  his  will  may  be  faithfully  executed. 

Dr.  Barker  having  explained  that  Prof,  Draper,  elected 
member  of  this  Society  in  1844,  had  never  received  eopiee 
of  the  Proceedings,  and  there  being  no  likelihood  that  the 
Society  would  incur  at  present  the  expense  of  reprinting  the 
exhausted  numbers  of  the  series,  it  was  moved  and  adopted 
that  the  Secretaries  be  authorized  to  make  an  exception 
specially  in  his  ease,  and  take  one  of  the  twenty  reserved 
sets,  from  the  beginning,  and  present  it  to  Prof.  Draper. 

Pending  nominations  number  830  to  834,  835,  and  new 
nomination  836  were  read. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  April  20(A,  1877. 

Present,  15  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  of  envoy  were  received  from  the  Austrian  Acade- 
my, Vienna,  November  1,  1876. 
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Letters  of  acknowledgment  were  received  from  the  Royal 
Society,  Edinburgh,  Dec.  1876  (XV,  ii,  94,  95);  and  the 
MeGill  University,  Montreal,  April  5,  1876. 

Donations  for  the  Library  were  received  from  the  Austrian 
Academy,  many  volumes  of  the  Novara  Expedition  ;  the 
Royal  Society,  Melbourne ;  the  Geographical  Society  aud 
Revue  Politique,  Paris  ;  Lord  Lindsay  (Editor  of  the  Duod 
Observatory  Observations),  and  London  Nature  ;  the  Royal 
Edinburgh  Society  ;  Essex  Institute;  White  Mountain  Al- 
pine Club  (Appalachia),  Boston  ;  Antiquarian  Society,  Wor- 
cester ;  American  Chemist ;  A.  N.  Williamaon,  M.  D.,  New 
York ;  UufFalo  Society  of  Natural  Sciences ;  A.  Journal 
Medical  Sciences;  Medical  News;  Peon  Monthly;  Com- 
mittee of  National  Centennial  Celebration,  Philadelphia ; 
IT.  S.  Department  of  the  Interior;  and  the  Botannieal  Ga- 
zette, Hanover,  Indiana. 

The  death  of  a  member,  Dr.  Alexander  Erauo,  at  Berlin, 
March  29, 1877,  aged  71,  was  announced  by  a  circular  family 
letter, 

Mr.  Britton  exhibited  specimens  of  lignite  and  peat,  and 
pressed  fuel  trom  peat  manufactured  in  the  State  of  New 
York,  and  read  a  paper  explanatory  of  the  process  and  value 
of  the  fuel,  with  analyses  made  in  his  own  laboratory. 

Several  written  communications  handed  to  the  Secretary 
for  presentation  to  the  American  Philosophical  Society,  by 
the  Rev.  J.  L.  Gtoss,  were  read  by  title  by  the  Secretary. 

Professor  Frazer  read  a  communication  of  facts  which  he 
had  observed  in  his  survey  of  York  and  Adams  Counties, 
Pennsylvania,  and  discussed  the  views  of  Prof.  H.  D.  Rogers 
and  others  respecting  the  cause  of  the  general  north-west  dip 
rjf  the  New  Red  and  of  the  origin  of  the  magnetic  and 
specular  iron  ore  beds  of  the  New  Red  and  of  the  Azoic 
rocks  of  the  South  Mountains,  insisting  specially  upon  one 
lK>int,  viz.:  that  imrallcl  straight  lines  about  N.  20  E.  may 
be  drawn  through  all  the  ore  banks  of  any  consequence,  irre- 
spective of  their  habitat  in  the  two  formations  ;  a  fact  which 
seems  to  make  the  ores  common  to  both  by  some  law  not  yet 


■  Google 


665 

discovered.  He  pi-edented  for  the  examination  of  the  mem- 
bers in  support  of  this  fact,  one  of  the  recently  published 
mape  of  his  district. 

Pending  nominatious,  Kos,  830  to  836  and  new  noiiiina- 
tione  Nos.  837  and  838  were  read. 

Pending  nominations,  Nob.  830  to  835  were  spoken  to  and 
balloted  for. 

The  Resolutions  of  Prof.  Frazer  to  recommend  the  addi- 
tion of  metric  units  to  English  units  in  papers  prejiared  by 
tnembers  for  publication ;  and  Dr.  Roger's  amendment  to 
order  the  conversion  of  metric  units  when  used  into  English 
units,  postponed  from  March  16, 1876,  were  called  up,  de- 
bated at  much  length,  and  not  agreed  to. 

The  ballot  boxes  being  scrutinized  by  the  presiding  officer, 
the  following  jiersons  were  declared  duly  elected  members 
of  this  Society. 

830.  Prof.  Henry  Draper,  M.  D.,  of  New  York  City. 

831.  Dr.  J.  T.  Rothroek,  Prof.  Botany,  University,  Fa. 

832.  Mr.  James  Douglass  of  Phojnixville,  Pa. 

833.  Prof.  J.  J.  Stevenson,  University  of  New  York,  and 
Assistant  Geologist  Second  Geological  Survey  of  Pennsyl- 
vania. 

834.  Dr.  George  R.  Moorhouse,  of  Philadelphia. 
836.  Dr.  T.  B.  Reed,  of  Philadelphia. 

And  the  Society  was  adjourned. 


Stated  Meeting,  May  Mh,  1877. 

Present  16  members. 

Vice-President,  Mr.  Pkicb,  in  the  Chair. 

Mr.  H,  Armitt  Brown,  a  newly  elected  member  was  in- 
troduced to  the  presiding  officer  and  took  his  seat. 

Letters  accepting  membership  were  received  from  Prof.  J. 
J.  Stevenson,  314  West  Tiiirtieth   Street,  New  York,  April 
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24, 1877;J)r.Tho3.B.  Reed,  dated  Philadelphia,  April  24, 
1877  ;  Prof.  Henry  Draper,  271  Madison  Avenue,  New  York, 
April  24  ;  Dr.  Geo.  R.  Moorhoasc,  227  South  Ninth  Street, 
Philadelphia,  April  25,  1877. 

Letters  of  acknowledgment  were  received  from  the  Im- 
jierial  RuBsian  Society  (95,97) ;  Imperial  Central  Meteorologi- 
cal Establishment  (97);  and  the  Astronomical  Society  at 
Leipzig  (97). 

A  letter  of  envoy  was  received  from  the  Meteorological 
Office  in  London. 

Donations  for  the  Library  were  received  from  the  Berlin 
Horticultural  Union  and  African  Exploration  Societj' ;  the 
Vienna  Anthropological  Society  and  Geological  Establish, 
ment;  the  Brussels  Academy,  and  Netherland  Botanical 
Society  ;  Annalea  des  Mines  ;  London  Astronomical,  Asiatic, 
Antiquarian  and  S^bological  Societies ;  Af  eteorological  Office, 
and  Editors  of  Nature ;  Greenwich  and  RadclifF  Observator- 
ies ;  and  the  Observatory  at  the  Cape  of  Good  Hope ;  Mr. 
James  Young  and  Mr.  R,  Angus  Smith  of  Edinburgh ;  the 
Essex  Institute;  Silliman's  Journal;  Franklin  Institute; 
College  of  Pharmacy  ;  Prof.  Cope  and  Mr.  J,  Meehau  ;  the 
University  of  Virginia;  Wisconsin  Academy  of  Sciences: 
and  M.  Barcena  of  Mexico. 

The  death  of  General  Wm.  A.  Stokee,  at  Philadelphia, 
May  3,  in  the  63d  year  of  his  age,  was  announced  by  Mr. 
Price. 

Prof.  Coj>e  exhibited  and  described  a  plaster  cast  of  the 
Cranial  Cavity  of  a  fossil  Procamelus  Occidentalism  from 
near  Sante  F6,  New  Mexico,  comparing  it  with  the  brain  of 
the  llama.* 

Prof.  Cope  communicated  a  catalogue  of  48  species, 
(about  20  of  them  new)  of  living  batrachia  ;  entitled  "  Syn- 
opsis of  tho  cold-blooded  vertebrata  procured  by  Prof.  James 
Orton  during  his  explorations  of  Peru  in  1876-77."  Prof. 
Orton  has  added  greatly  to  the  value  of  his  catalogue  by 
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giving  the  elevation  above  tide  at  which  each  sjiecies  was 
noticed.  Thua,  a  Bufo  was  Been  ranging  from  the  seaboard 
to  a  height  of  14,600',  without  material  noticeable  change  of 
aspect. 

Prof.  Sadtler  communicated  a  paper  "On  some  new 
chlorine  derivations  from  Toluole,  hy  Dr.  K,  F.  Smith  of  tJie 
University  of  Pennsylvania. 

Mr,  Lesley  communicated  and  read  a  jmrt  of  a  Report  by 
Mr.  J.  F.  Carll,  Assistant  Geologist  on  the  Second  Survey 
of  Pennsylvania  in  charge  of  the  Oil  District;  describing 
the  success  and  method  of  his  eftbrts  to  regulate  and  har- 
monize the  Railroad  and  Oil  Well  Levels  above  tide  in 
North-western  Pennsylvania. 

Pending  nominations  836, 837, 838,  were  read. 

Dr.  Rogers  announced  that  the  Committee  on  the  Wooten 
Slack-Burner  would  l>e  ready  to  report  at  the  next  meeting 
of  the  Society. 

Mr.  Fraley  reported  that  he  had  paid  into  the  Treasury 
$143.07,  being  interest  due  on  the  Michaux  Legacy,  April 
1,1877. 

Mr.  Price,  Chairman  of  the  Committee  on  the  Michaux 
Legacy  reported  the  action  of  the  Committee  at  its  meeting 
April,  25,  1877,  as  follows: 

"  Ai  A  meet'iDg  of  the  Committee  on  tlie  Michaux  Legacy,  lield  April  25, 
1877,  present,  F.  Fraley,  Aubrey  H.  Bmilh,  Wm.  M.  Tilgliraan,  Job.  B. 
Townsend,  and  Eli  K.  Price. 

"On  motion  it  was  resolved  to  recomiuend  an  appropriation  of  two  hun> 
ilred  dollars  for  the  expenses  of  a  course  of  Lectures  contributing  to  the  ex- 
tension and  progress  of  Silvycullure,  to  be  delivered  by  Dr.  T-  F.  Rollirock, 
of  the  University  of  Pennsylvania. 

•'  Ruolttd,  That  the  Chairman  of  this  Committee  be  requeBt«d  to  confer 
with  Dr.  Bolhrock,  with  Ihe  view  to  the  preparation  of  a  Byllabus  of  such 
II  courBC,  and  the  time  and  plan  for  the  delivery  thereof,  in  case  the  above 
resolutions  should  meet  the  approbation  of  the  Society.  * 

"  Dr.  Rothrock  afterwards  met  the  Ohairuian  and  Mr.  Fraley,  andcon- 
«enu  to  lecture  once  a  week  in  the  Park,  and  to  1111  out  the  ayllabuB  here- 
with reported." 

[Signed.]  Ei.i  K.  Price,  Chairman. 
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The  following  resolution  offered  by  Mr.  Price  with  a  blank 
for  the  sum  to  be  appropriated,  was  debated  at  length,  the 
blank  tilled,  and  passed  unanimously : 

Reiolvid,  Tliat  an  appropriarion  of  four  hundreil  and  fifty  dollars  |#45(I) 
lie  uuide  out  of  the  income  of  the  ^[icliaux  Legacy,  to  defray  llie  ex|)eDBes 
of  a  course  of  lectures  In  Honicultural  Hall,  Fairmount  Park,  on  Sllvy- 
culture,  to  be  delivered  by  Dr.  Kotiinjck. 

And  the  meeting  was  then  adjourned. 


Si/llabtit  of  LeeturM  on  SHeycuUnrt. 

To  Mr.  Eli  K.  Pkice, 

Cliairmnn  of  the  Conuuittee  on  the  Micbaiix  Fund  of  the  Auifricaii 
Philosophical  Society,  and  of  the  Comniiiiee  on  Trees  and  Nurseries  of  the 
Painnouat  Park  OonimlBBioDers. 

Dear^ir: — I  have  the  honor  to  submit  the  following  as  an  outline  of 
the  proposed  Lectures  in  the  Park  : 

1.  Sketch  of  AndrC  Francois  Micbaux.  Outline  of  Ibe  journeys  madt- 
by  him  and  by  his  father  in  No rlh  America.  The  primary  object  being 
the  introduction  into  France  of  American  plants  and  especially  American 
trees.  This  was  an  eariy  recognition  there  of  the  actual  necessity  of 
Arboriculture  in  its  relation  lo  the  future.  Provision  made  hy  William 
Penn,  July  11.  1081,  tliat  "in  ctcarini;  the  ground  eare  be  taken  lo  leare 
one  acre  of  trees  for  every  five  acres  cleared,  especially  lo  preserve  Oak 
and  Mulberry  Trees  for  ailk  and  shipping."  Tree  destroying  tendency  of 
the  American  people  has  been  matured,  into  an  instinct. 

a.  Recognized  need  in  Europe  of  replacing  forests  destroyed  and  of  pro- 
tecting those  that  remain  has  develo|>ed  a  matured  system  of  Foreatry. 
(jivcan  outline  of  this  system. 

3.  Immediate  necessity  for  some  sucii  system  in  the  United  Stales, 
growing  out  of  ruthless  destruction  of  our  extreme  forests.  Immediate 
action  required  lo  prevent  serious  injury  lo  the  future  interests  of  com 
merce  and  of  tlie  arts  in  our  country  by  a  continuance  of  this  unrestrained 
destruction,  without  any  corresponding  measures  being  taken  to  replace 
the  first  growth. 

4.  Influence  of  extensive  forests  fand  vegetation  generally)  on  face  of 
'country  :  Ist,  from  an  fesUictic  point  as  illustrated  by  Humboldt's  Viewt^ 

of  Nature ;  3d,  by  either  increasing  or  conserving  rain  fell ;  3d,  by  pre- 
venting rapid  eyaporation  on  one  hand  and  desiruclive  freshets  on  the 
other ;  4th,  by  moderating  climate,  !.  «.,  warding  off  destructive  winds. 
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and  by  supplying  aqueous  vapor  to  prevent  a  too  free  radiation  of  the 
earth's  heat  back  into  space  at  night. 

S  and  6.  Distribution  of  Forests  in  North  America  ;  their  present  and 
prospective  relation  to  the  wants  of  man. 

7  and  8.  Treeless  regions  of  North  America.  How  tliey  limit  areas  of 
cultivation  by  increasing  areaa  of  evaporation.  How  can  the  area  of  these 
treeless  regions  be  decreased,  and  at  the  same  time  made  routes  for  con- 
ducting water  to  areas  of  cultivation! 

B.  Necessity  for  such  measures :  Result — a  true  and  legitimate  economy 
in  government  lo  aid  in  them. 

10  and  11.  Economic  Arboriculture,  as  related  to  homes,  home  health 
and  the  usef\il  arts. 

13.  Exotic  trees  to  be  introduced,  and  the  propriety  of  government  sup- 
porting extensive  experimental  and  propagating  arboretuma. 

13  anil  14.  Plants  of  cultivation  and  the  changes  produced  by  cultivation 
in  them. 

15,  How  plants  are  constructed,  i.  «.,  popular  slietch  of  their  anatomy. 

18.  How  plants  are  perpetuated  and  how  they  "behave." 

17.  Ueans  taken  to  distribute  them  over  the  globe,  and  some  striking 
examples  l\irniahcd, 

18.  Bucceaaion  of  vegetable  life  on  the  globe. 

19.  Chemistry  of  vegetation. 

20.  Evidences  of  design  in  the  vegetable  kingdom. 

In  the  above  I  have  endeavored  to  keep  within  the  limitation  implied  in 
the  will  of  AndT£  Francois  Uichauz,  i.  i.,  that  bis  legacy  was  intended  to 
contribute  to  the  e:ttension  and  progress  of  Agriculture  and  more  especially 
in  Sllvyculture  in  the  United  Slates. 

Very  respectmily,  J.  T.  ROTHROCK. 

Itiiy  8,  1877. 
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Mtmbtrs  Elided. 
•Memberewbobave  accepted  by  letter.   fMetnbers  whobave  teken  their  seats. 


ir,  T.  C  . 


tBaohe.  T.  U . 

'Barcenn,  M 388 

•BaumbausT,  E.  H.  tou 38S 

•Boll,  I.  L ZSS 

•Blddle.C 380 

•Brackett,  C.  F 38B 

tBrown.  H.  A 380 

•Ctsno,  T.  P 38» 

•Dannrelt,  C.  J ZSl 

•Davenport,  8 28a 

•Dooglai,  J MS 

•Draper,  H MS 

•Bddr,  H.  T «a 

•Siting,  F.H 2SS 


Hartruift,J.F 

•UuDt.J.  a 

•JobnsoD,  J 

•fUcKean.  W.  V. .  .  . 
nUcQulUaD,  J.  H  .  .  . 
•MoorbouBe.  O.  R  .  .  . 
•NordeDSkloId,  A.  E. . 


•OIlmaD,  D.  C 283 

•tOoodell,W 38B 

Uoiraii,  F,  B 389 

•Orote.A.B.  .  .  .- 2B» 

nHart.  J.  M 388 

Members  Resigned. 

Hare,  J.  J 
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